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IHHOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM ITU(PPOBOM MUPE BEPOSTHOCTh M CTATHCTUKA PUOOPETAIOT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POJIM B 00pa30BaHHH,
HEOO0XOIMMOM KaKIOMY 4elloBeKy. BospacraeT umciio mpodeccuii, mpu oBiIaieHUH KOTOPHIMU
TpeOyercst xopomas 0a30Bas TOATOTOBKAa B OOJIACTH BEPOATHOCTH M CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl NPOJOJDKEHUS 00pa3oBaHUs W I YCHEIIHOM Npo¢eCCHOHANIbHON
Kapbephl.

Kaxnplii 4enoBeK MOCTOSHHO NPUHHMAET pEIICHHs Ha OCHOBE HMEIOIIUXCA y HEro
JTaHHBIX. A JUII 000OCHOBAaHHOTO TPWHSTHS PEHICHUS B YCIOBHUSX HEIOCTaTKa MM HM30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBITITICHHE.

NmMenHo mosTOMY OCTpO BCTajda HEOOXOIUMOCTh CHOpPMHUPOBATH Yy OOYYArOIIUXCS
(YHKIMOHAJIBHYIO TpPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0id B KauecTBE HEOThEMJIEMOM
COCTABIISIIONIEH yMEHHE BOCIPHHAMATh H KPUTHYECKH aHAIM3MPOBAaTh HWH(POPMAIHUIO,
MPEJCTAaBICHHYI0 B pa3IWYHBIX (GopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHX
peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MPOCTEHIITIE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e0OHOM Kypce C OCHOBHBIMH TpHHIMIAMH CcOOpa, aHaim3a |
MPEJCTaBICHUS JAHHBIX W3 pa3IW4HbIX chep KU3HU OOIIecTBa W rocyaapcTBa NpuoOmaeT
oOydJaromuxcsi K OOIIEeCTBEHHBIM HMHTEpecaM. l3ydeHne OCHOB KOMOMHATOPHKUA pa3BUBAECT
HABBIKM OpraHU3aluu nepedopa W MojAcYE€Ta 4YMciIa BapUAaHTOB, B TOM YHKCJIE B MPUKJIAJHBIX
3a/layax. 3HAaKOMCTBO C OCHOBaMHU TeOpHH rpadoB co3AaéT MaTeMaTUyecKuil (yHIaMEHT IS
dbopMupoBaHUs KOMIIETCHIIMA B oOnacTu wHOpMATHKH M IUPPOBBIX TexHojoruu. [lpum
W3YYEHUHU CTaTHUCTUKM M BEPOSITHOCTH O0O0OramaloTcsi TMpeAcTaBlieHHs oOydaromuxes o
COBPEMEHHOM KapTHHE MHpa U METOJax ero HcciefoBaHus, GOpMUPYETCs NOHUMAaHHUE POJIU
CTaTUCTUKM KaK MCTOYHMKA COIMAIBHO 3HAYMMOW HMH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cooTBercTBMM C JaHHBIMU LEISIMH B CTPYKType MpOTpaMMbl y4eOHOTO Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOIO o0OIIero 00pa30BaHUSl BBIJICICHBI CIEAYIOIIHE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKcCAaTeIbHAs CTATUCTUKAY,
«BeposaTHOCTBY, «I7IeMEeHThl KOMOMHATOPUKINY, «BBeneHne B Teoputo rpadoy.

Copnepxanne nuHun «lIpeacraBieHue JaHHBIX W OMHUCATENbHAs CTATUCTUKA» CIIYKUT
OCHOBOM A1 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(pOPMAaLMEH: OT YTEHUS U UHTEPIpPETAIHH
uHdopmaluy, TMpEeACTaBICHHOW B TalnMiax, Ha JAMarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHUS] U aHaJIN3a JAHHBIX C UCIIOJIb30BAHUEM CTaTUCTHYECKUX XapaKTEPUCTUK CPEIHHUX
U pacceuBanus. PaGoTas ¢ maHHbIMH, OOydarouiuecs y4arcs CUMTHIBATh M UHTEPIPETHPOBATH
JaHHbBIE, BBIJIBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIINE THUIOTE3bl, PA3MBIILISATh
HaJ GakTopamMu, BHI3BIBAIONIUMHU NU3MEHYMBOCTh, M OIICHUBATh UX BIUSHHUE HA pacCMaTpUBaeMbIe
BEJIMYUHBI U [TPOIIECCHI.

WuTynTHBHOE  TpeJCTaBl€HHME O  CIy4alHOW  M3MEHYMBOCTH,  MCCJEIOBAaHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTAaHOBUTCS MOTHUBUPYIOIEH OCHOBOM JJsl M3y4€HUsS TEOPUH
BEpOATHOCTEH. bBoiblioe 3HaueHHMe MMEIOT NMPAKTUUYECKUE 3aJaHMs, B YaCTHOCTU OTBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJICIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCS Kak Mepa IMpaBIoNoaoOus ciydaiiHOro coObrtus. Ilpu
M3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMH METOJaMU BBIYHCIICHUS



BEPOSITHOCTEN B CIIydalHBIX IKCIEPUMEHTaX C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU MCXOJAMH,
BEPOSATHOCTHBIMH 3aKOHAMHM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIOoXHbIE 3amadu. B
y4eOHBI KypC BXOST HAdalbHbIC MPEICTABICHHS O CIy4alHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAaX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCSI 3HAKOMCTBO OOYUaIOMIMXCS ¢ MHOYKECTBAMH U
OCHOBHBIMM OII€paLMIMU HaJ MHOXECTBAMM, PACCMATPHUBAIOTCS NPUMEPbl NMPUMEHEHUS IS
pelleHus 3ajad, a TaKXKe HCIIOJIb30BAHMSI B JPYTUX MAaTeMaTUYeCKHMX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 knaccax um3ydaercs yueOHBIH Kypc «BeposiTHOCTP M cTaTHCTUKa», B KOTOPBIN
BXOJAT paznensl: «lIpencraBieHne NaHHBIX W ONUCATENIbHAs CTATUCTHKA», «BeposaTHOCTHY,
«DneMeHThl KOMOMHATOPUKNY, «BBeaeHue B Teoputo rpadosy.

Ha uzyuenue yuyeOHoro kypca «BeposiTHOCTh U cratuctuka» otBoautcs 102 uaca: B 7
kiacce — 34 gaca (1 gac B Henenio), B 8 kimacce — 34 gaca (1 gac B Henenmo), B 9 kitacce — 34 yaca
(1 gac B Henemnto).

COILEP KXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BHjE TAOMUIl, auarpamMm, rpadukoB. 3arnojHEHWE TaOuIl,
YTEHUE W MOCTPOCHHUE JUArpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbiX). UTeHnue rpadukoB
peasibHbIX mpoleccoB. M3Bieuenue mHboOpMaluu U3 AUArpaMM M TaOIUIL, UCIHOJIb30BAaHUE U
WHTEpIpeTaIys JaHHBIX.

OnucarenpHasi CTaTHCTHUKA: CpeiHEE apuUMeTHUECKoe, MeIaHa, pa3Max, HauboJbllee U
HauMeHbIIIee 3HaueHUsI Ha0opa YMCIIOBBIX NaHHBIX. [Ipumeps! ciydyailHOM U3MEHUNBOCTH.

Crny4daifHbIA SKCTIEpUMEHT (OIBIT) M CiIy4aiiHoe coObITHe. BeposTtHocTh u vacrtoTa. Posib
MaJIOBEpPOSTHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHI B Mpupoje U B oOuiecTBe. MoHeTa U
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmnHbl. Yucino pédep U cymmapHasi CTeeHb BEPILIUH.
[IpencraBnenune o cszHoctu rpada. llenmu m muknel. [lytn B rpadax. O6xoxn rpada (sinepos
nyTh). [IpencraBnenue 06 opuenTHpoBaHHOM Ipade. Pemenne 3aqad ¢ noMoIibio rpagos.

8 KVIACC

[IpencraBiieHne qaHHBIX B BUAE TAOJHUII, AUArpaMM, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MHOJAMHOXecTBO. Ormepanuu HaJ MHOXECTBAMU:
oObeMHEHHE, TiepecedyeHune, JnomnojHeHue. CBoiicTBa omepanuid  HajJg  MHOXKECTBAMH:
MePEeMECTHTENIFHOE, COYeTaTeNIbHOE, paclpeAeiIuTeNIbHOe, BKIIOYeHUs. Vcmonk3oBaHue
rpagu4YecKoro MpeaCTaBICHHS MHOKECTB /ISl OTIMCAHUs PEalTbHBIX MPOIECCOB U SBJICHUH, IPU
pELICHUY 3a/a4.

W3mepenne paccemBaHMsl JaHHBIX. Jlucriepcust M CTaHOapTHOE OTKIOHEHWE YHMCIIOBBIX
HabopoB. /lnarpamma paccenBaHusI.

DnemeHTapHBIe COOBITUS ciydaiiHOTOo ombiTa. CnydaitHble coObiTHS. BepositTHOCTH
coObITHi. OMBITEI C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHsIMU. CiydallHBIH BBIOOP.
CBsi3p M@Ky MAJIOBEPOATHBIMH M TPAKTUYECKH JTOCTOBEPHBIMH COOBITUSIMA B TIPUPOJIE,
oO1iecTBe U HayKe.



JlepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEH BEPILIUHBI,
CBSA3b MEXKJy YHCIOM BepUIMH U uuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIILI0 TpadoB.

[IpotuBomnonoxueie coObiTus. Juarpamma Diinepa. OObenMHEHHWE U TEpeceUYCHUE
coopiTuii. HecoBmecTHpie coObiTHsa. @DopMmynia CIIOKEHHS  BEpOSITHOCTEH. Y CIOBHas
BeposATHOCTh. [IpaBuio ymHoxkenusi. HesaBucumbie coObiTus. IlpeacraBienue 3KcriepuMeHTa B
BUJE JiepeBa. PemieHue 3a1a4 Ha HaXOXKACHUE BEPOSTHOCTEW C MOMOIIBIO JIepeBa CIy4ailHOTO
AKCIIEPUMEHTA, TMarpamMmm Dusepa.

9 KVIACC

[IpencraBienue TaHHBIX B BUJE TaOIHIl, Juarpamm, rpaMkoB, HHTEPIPETALUs JAHHBIX.
Urenue u noctpoeHue Taldiull, 1uarpamm, rpagkoB MO PeaJbHbIM JaHHBIM.

[TepectanoBku u dakropuan. Coderanuss u 4ucio codyeranuil. TpeyrompHuk I[lackas.
Pemenue 3aa4 ¢ ucmosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. CiyyailHbI BBIOOp TOUKHM M3 (UIYyphl Ha IJIOCKOCTH, U3
OTpe3Ka U U3 TYI'H OKPYKHOCTH.

Hcneitanne. Yenex u Heynava. Cepust HCIIBITaHUM 10 MepBOro ycrnexa. Cepust HCIBITAaHUI
bepnynnu. BepositHocTH coObITH B cepun ucnbiTanuit bepuysm.

CnyyaiiHas BeTMYMHA M paclipe/ielieHHe BeposTHOCTed. MaTemaruueckoe OKuIaHHe U
mucnepcusi. [IpuMepsl MaTreMaTH4ecKoro OXHUAAHUS KaK TEOPETUYECKOrO CPEJHEro 3HaueHus
BEJIUYHMHBL. MaTeMaTuuecKoe OKUJAaHUE U JTUCIIEPCUs CIIydallHOM BEIMYHMHBI «YUCIIO YCIIEXOB B
cepuu UcHbITaHUuM bepHymm.

[Tonsatue o 3akoHe OoypmIUX yncen. M3MepeHne BeposSATHOCTEH ¢ MOMOIIBIO 4acToT. Posk
Y 3HAYCHHE 3aKOHA OOJIBIIINX YHUCEI B IPUPOJIEC U OOIICCTRE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD MU CTATUCTHKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3y/bTaThl OCBOEHHMS HporpaMmbl ydeOHOro kypca «BeposTHocTh u
CTaTUCTHUKA» XapaKTEPU3YIOTCSL:

1) narpuoTnyeckoe BOCIIMTAHUE:

NpPOSBJICHUEM MHTEpeca K IMpPOLUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTuKy,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTWXKEHUSM POCCUHCKUX MaTEeMaTUKOB M POCCHICKON
MaTEMaTHYECKOMN IIKOJIbI, K UCIIOJIB30BAHMIO 3TUX JOCTHKEHUH B IPYIMX HayKaxX U NPHKIAIHBIX
cdepax;

2) rpaxIaHCcKoe U JyXOBHO-HPAaBCTBCHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpaXJaHWHA M pealn3alid ero IMpas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYyp I'pakJaHCKOro oOlIiecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHHIO STHYECKUX MpOOJeM, CBS3aHHBIX C MPAKTUYECKHMM MPUMEHEHHEM JOCTHKEHUH
HayKH, 0CO3HAHUEM BaKHOCTH MOPAIBHO-3TUYECKUX IPUHIIAIIOB B AEATEIBLHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTaHHE:



YCTaHOBKOW HA AKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKHX 3a7ad MaTeMaTHYeCKOH
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTH4YE€CKOTO 00Opa30BaHus Ha MPOTSKEHUU BCEH
KU3HU ISl YCIEITHON TPO(ECCHOHANBHON JICATEIBPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIUBUIAYAIBHOW TpPAaeKTOpHH OOpa3oBaHUS U
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBCHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAILHOMY M 3CTETHYECCKOMY BOCIPHUSATHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHUN, PACCYKICHHUHN, YMEHHUIO BUJIETh MATEMATHICCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIlMEeN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YEJIOBEKa, MPHPOJBI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl YeIOBEUEeCKOW MAESITENIbHOCTH, STanoB €€ pa3BUTHUS U
3HAYUMOCTH JIJISl PA3BUTHUS [IMBHIIM3AIINH, OBJIAJICHHEM SI36IKOM MAaTEeMAaTHKH U MaTEeMaTHUECKON
KYJIBTYpOH KakK CpEICTBOM TIO3HAHWS MHUpPA, OBJIAJICHHEM MPOCTECHIIMMH HaBBIKAMHU
HCCTIE0BATEIIBCKOM ICITEILHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GOpMHpPOBaHME  KYJBTYPbl  310POBbS W
IMOIMOHAJIBHOTO 0JIArONOJIYYHs:

TOTOBHOCTBIO TIPUMEHSATH MAaTeMaTHYEeCKHE 3HAHUS B HMHTEPECax CBOCTO 3JI0POBBS,
BEJICHUS 3JI0POBOTO 00pasa XKU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OT/bIXa, peryispHas (u3nyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHUH,
MIPU3HAHUEM CBOETO ITpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAIIMECH Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM IS pelieHus 3a1ad B 00JacTH
COXPaHHOCTH OKPYKAIOIIEH Cpenpbl, IUIAaHUPOBAHUS TIOCTYIIKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUH /TSI OKPYXKAIOIIEH CpPeJlbl, OCOZHAHUEM TJI00AJTLHOTO XapaKTepa SKOJOTUUECKHUX
mpoOJIeM 1 IyTel WX pelIeHus,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHSX HEONMPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NIEeITeIbHOCTh, B TOM YHUCJIC YMEHHE YYUTHCS y IPYTUX
JoJIel, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKU W KOMIICTCHIIMH M3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIUPOBATH UACH,
MOHATHSA, TUIIOTE3bI 00 00BEKTaX M SBJICHUAX, B TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHC;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHHUMAEMbIC PEIICHUS U
JercTBUS, POPMYITHPOBATH U OIIEHUBATH PUCKU U TIOCTEACTBUS, (GOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

® BBUBIATH M XapaKTEpPH30BaTh CYIIECTBEHHBbIE NMPHU3HAKKM MaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIY MOHATHAMHU, (OPMYIUPOBATH ONpEACTICHUS MOHATHH,



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKA, OCHOBAHUS JUIsI 000OIICHHS 1
CpaBHEHHSI, KpUTEPHH IPOBOIUMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYIHpPOBaTH U NPeoOPa30BHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (pakrax,
JAHHBIX, HAONIONCHHUAX M YTBEPKICHHSX, NpeAIaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JIeTIaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aK/II04YEeHNUH, yMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3duparp 10Ka3aTeNbCTBA MATEMATUIECKUX YTBEPKICHUHN (TIPSMBIE H OT TIPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JO0KA3aTelIbCTBA MaTEMaTHYECKHX (HaKTOB,
BBICTPAMBATh apTryMEHTAIUIO, PUBOJIUTH NMPUMEPHI U KOHTPIPHMEPHI, 00OCHOBHIBATH
CcOOCTBEHHBIE PaCcCYKICHUS;

BBIOMpATh CHOCOO pelieHuss y4eOHOW 3ajgaud (CpaBHMBAaThb HECKOJbKO BapUaHTOB
pemeHusi, BEIOMpaTh HanOojee MOIXOMANINA C YIETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KPHUTEPHUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

WCIIOJIb30BaTh  BOINPOCHI  KaK  WCCIIEMOBATEIbCKHA ~ WHCTPYMEHT  ITO3HAHWUS,
(hopMyITMpOBaTh BOMPOCKH], (GPUKCUPYIONIHE MPOTHBOPEYHE, TPOOIEMY, CaMOCTOSTEIHHO
YCTaHABIIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3HIINIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOEe HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0H;

CaMOCTOSITENIPHO  (opMyaupoBaTh 000OIIEHHMS W  BBIBOJABI 10  pe3yJbTaTam
MPOBEIEHHOTO HAOJIIOJICHUS, MCCICIOBAHUSA, OICHUBATH JIOCTOBEPHOCThH IMOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAKXKE BBIIBUTATH MPEAOIOKCHHS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(OPMALIUH, JaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

BbIOHMpaTh (HOpMY MpeacTaBleHUuss HHGOPMALMK U WLTIOCTPUPOBATH PelIacMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMH 10 KPUTEPHUSIM, MPEUIOKEHHBIM YUYUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHUBepcaJlbHbIe YUeOHbIe JelicTBHA:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBHUAMHU M LEISAMH
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOK TOYKY 3pEHUS B YCTHBIX U
MIICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHU IO XOJy PELIEHUs 3a/Jadd, KOMMEHTHPOBAThH
MIOJIyYEHHBIH pE3yIbTaT;

B X0JIe 00CYXJCHHUs 33aJaBaTh BOIPOCHI MO CYILECTBY 00CYKJaeMOi TeMBbI, MPOOJIEMBI,
pelaeMon 3a1a4uu, BHICKAa3bIBaTh MJIEH, HALIEJICHHBIE HA MIOUCK PELIEHUs, COMOCTaBIATh



CBOM CYXKIECHMS C CY)KICHUSMH JIPYrMX yYaCTHMKOB JMajora, 0OHapyXKUBaTh paszjindue
U CXOJICTBO TMO3UIMHA, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pasHOTIACUS, CBOH
BO3paKECHMUS;

® [IPEACTaBIATh PE3YJbTaThl PEIICHUS 3a/adyM, SKCIIEPUMEHTA, UCCIEN0BaHUsS, IIPOEKTA,
CaMOCTOSITEJIbHO BbIOMpATh (QopMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAluu U
0COOEHHOCTEH ayTUTOPHH;

® [IOHMMAaTh U UCIOJIL30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI IPU
peneHny yaeOHbIX MaTEMaTHUECKUX 3a/1a4;

® [IPpUHUMATH LI€Ib COBMECTHOM JEATENHOCTH, MJIAHUPOBATh OPraHU3alllI0 COBMECTHOM
paboThl, pacnpenensaTh BUbl padoT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YabTaT
paboThl, 0000111aTH MHEHHSI HECKOJIBKUX JIIOJIEH

® y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYk1eHUsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BHIOIHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOM JICHCTBHS
C IPYTUMU YJIEHAaMU KOMaH]Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT
10 KpUTEPHSIM, CPOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszauus:
® CaMOCTOSATEIBHO COCTaBJIATH IUIAH, AJNTOPUTM pEIICHHS 3adadd (WM ero 4YacTh),
BBIOMpaTh CMOCOO pemeHus ¢ Y4ETOM HMEIOIIHUXCS PEeCYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHPOBATh BApPHAHTHI PEIICHUN C Y4ETOM
HOBOM MH(MOpPMAITHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
e BIAJETh COCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yabTaTa perieHHs
MaTeMaTH4ecKoM 3a7auu;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUU 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJACHHBIX OIIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;
® OLICHMBATh COOTBETCTBUE pE3yJibTaTa JIEATEIbHOCTH MOCTABIEHHOMN LENU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WIIM HEJOCTUKEHUS 1IEJIU, HaXOJUTh OLINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuyenus B 7 Kjacce OOYYAIOUIUICS TOJYYUT CICIYIONUE TMPEAMETHBIC
pE3yIbTaTHhI:

Uwutate uHGOpMAINIO, MPEACTABICHHYI0 B TaONHIIaX, HAa AWarpaMMax, HpeICTaBISThH
JaHHBbIE B BUJE TaONUIl, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE (CTONOUYATHIE) U KPYTOBBIE) MO
MaccUBaM 3HAYCHHIA.

OnuceiBaTh ¥ HWHTEPIPETHPOBATh peallbHbIE YHCIOBBIC JaHHBIC, MPEICTABICHHBIE B
TabnmuIaX, HA AUarpaMMax, rpapukax.

Hcnonb3oBaTh Ansi OMUCAHHS JaHHBIX CTAaTHCTUYECKHE XapaKTEPUCTHKH: CpeIHee
apudmernyeckoe, MeraHa, HanOOJbIIIEe U HANMEHbIIIee 3HAYCHUS, pa3Max.



Wwmerp mpencraBieHne O CAydailHOM M3MEHYMBOCTH HA TMpHUMEpax LEeH, (U3NYECKUX
BEJIMYMH, aHTPOINOMETPUYECKUX JAHHBIX, HMEThb NPEICTABIEHHE O CTATUCTUYECKOMN
YCTOMYUBOCTH.

K konmy oOyuyenus B 8 kuacce OOyYarOUIUiiCS TOJYYUT CICAYIOIIUE MPEIMETHBIC
pe3ynbTaThl:

W3Bnexkarp u mnpeoOpazoBbiBaTh HWHGOpPMAIUIO, MPEACTABICHHYIO B BHJE TaOuIl,
rarpamm, rpaukoB, MPEACTaBIATH JaHHBIE B BHJE TAOJHII, JHarpaMm, rpa(ukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUUECKUX MOKA3aTeNNel: CpeAHUX 3HAYCHUN U Mep
pacceuBanus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

HaxomuTe 9acTOTHl YMCIOBBIX 3HAYEHWH W YacCTOTHI COOBITHH, B TOM YHCIE IO
pe3ynbTaTamM U3MEPEeHU U HaOIIOACHUH.

Haxomuth BepoOSTHOCTH  cioydaliHBIX COOBITHMMI B  ONbITAaX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH.

Hcnonb3oBath rpaduueckue MoJEIH: JAEPEBO CIyYalHOrO SKCIIEPUMEHTA, JUarpammbl
Diinepa, 4ncaoBas nmpsmasl.

OnepupoBaTh MOHATHSMH: MHOKECTBO, MOJMHOKECTBO, BBINOJHATH OMNEpPallUU HaJ
MHOKECTBAMHU: OOBEAMHEHUE, NIEpeceUeHNe, NOMOIHEHUEe, NEPEUUCIIATh IEMEHThl MHOYECTB,
MIPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe MpeICTaBICHUE MHOXXECTB M CBSi3ed MeXAy HUMHU s
OMHCAHUs TPOIIECCOB U SIBJICHUN, B TOM YHCIE NPU PEUICHUH 33Jad U3 JAPYruX Y4eOHBIX
MIPEAMETOB U KYpCOB.

K xoHmy oOydenus B 9 KJjacce OOyYarONIMICS TMOJYyYUT CICAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

W3Bnekarb u mpeoOpazoBbIBaTh HHPOPMAIMIO, MPEACTABICHHYI0 B  Pa3JIMYHBIX
HMCTOYHUKAX B BUJAE Talnuil, auarpamm, rpadukoB, IPEICTAaBIATH JaHHbIE B BHJAE TaOIuIll,
yarpamm, rpauKosB.

Pemarp 3amaun opraHM30BaHHBIM MEpeOOPOM BapHUAHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30BatTh onucarenbHble XapaKTEPUCTUKHU JUIsl MAaCCUBOB YMCIIOBBIX JIaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUEHUS U MEPBI pacCerBaHUsl.

Haxoauth 4acTOThl 3HaYEHUI ¥ 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YICh pe3yIbTaTaMu
MPOBEIEHHBIX U3MEPEHUI U HAOIIOACHUN.

Haxonuth BepoATHOCTH CIy4ailHBIX COOBITHI B HM3Yy4EHHBIX OIbBITaX, B TOM 4YHCIE B
OTIBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMH, B CEPUSX UCHBITAHUN JIO MEPBOTO
ycrexa, B cepusax UcnblTaHuil beprymu.

HNmets npencTaBieHue o cilydailHOW BEJIMYMHE U O PacpelelIeHUU BEPOSITHOCTEM.

HmeTh mpesacTaBieHUe O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUM 3aKOHOMEPHOCTH B
CllyJyaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 I1 7 2
PEACTABIICHIE AAHHbIX https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 1
Omucatenbias CraTHeTHi 8 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 CoysaiiHas HSMEH'HBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BEJACHHE B TCOPHIO rpagon https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YyacToTa CIIy4aitHOTO 4 1 bubmuorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bub6 OK
6 O0o001Ienre, cucTeMaTH3aus 3SHaHUH 5 2 htI/tIpJSI:jI/(r)rTli)I;aS(ﬂ).ru 1754155dc
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOPEHHE Kypca 7 kacca https://m.edsoo.ru/7f417{b2
) OnucarenpHas cTaTucTuka. PaccenBanue 4 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6moreka [IOK
M 4
3 noxectsa https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
4 B i 1
€pOSATHOCTH CIYyYalHOTO COOBITHS 6 https://m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
5 B 4
BEJACHHE B TCOPHIO rpagon https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8
TyHAHHRIC COLBITHA https://m.edsoo.ru/7f417fb2
bu6 OK
7 O0o001enne, cucTeMaTH3anus 3SHaHUH 4 2 htI/tIpJSI:jI/(r)rTliJI;aS;f).ru 175417502
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME



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 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 I1 4
OBTOPeHHE Kypca 8 itacca https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 4 1
DIICMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEPOSITHOCTh 4 Bubnmorexa [IOK
P P https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Henviraiits bepiyin 0 1 https://m.edsoo.ru/7f41a302
5 CryyaiiHas BeJIUYHUHA 6 bubamorexa LOK
e https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 0600 10 1
ODIISHHUE, ROHTPOIL https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2
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