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MHNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MHpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOYKH 3PCHHSI MPAKTHUYESCKUX MPUIOKEHUH, TaK
U UX pOJIM B 00pa3oBaHMU, HEOOXOIMMOM KaKJOMYy ueloBeKy. Bo3pacraer uncio
npodeccuil, mpu OBJIAJACHUH KOTOPHIMU TpeOyeTcs xoporlias 6a3oBasi MOATOTOBKA
B 00JacTH BEpPOATHOCTH W CTATHCTUKH, Takas TOJArOTOBKAa BakKHA s
MIPOJIOJDKEHUS 00pa30BaHUs U IS YCTICITHON PO ECCHOHAIEHON Kaphephl.

Kaxxp1il 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHS] Ha OCHOBE UMEIOIINUXCS Y
HEro JaHHBIX. A i1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WU M30BITKAa MH(pOPMAITUM HEOOXOIMMO B TOM YHCJIE XOpOoIIo chOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHYECKOE MBIIIUICHHUE.

NMeHHO mMOo3TOMYy OCTpO BCTalda HEOOXOAMMOCTh C(OpMUPOBATH Y
oOy4Jaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUYAIOIYIO B C€0sl B KQUECTBE
HEOTHEMJIEMOW  COCTABJISIFOIIEH  YMEHHME  BOCIPUHUMATh U KPUTUYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBI XapakKTep MHOTHX pPEATbHBIX IIPOIIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOANTH MPOCTEHINIHE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OOIIeCTBAa M TOCYJapCcTBa
npuoOmaer o0yJarommxcs K OOIIeCTBEHHBIM HWHTepecaM. l3ydeHne OCHOB
KOMOWMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3alMM Tepedopa M mojacuéra 4dmcia
BapUAHTOB, B TOM YHUCJI€ B MIPUKJIAIHBIX 33a/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpadoB co3maét MareMaTuuecKuil GyHIaMeHT JJ1s1 (GOPMHUPOBAHUSI KOMIIECTCHITUH B
o0nactTu UHPOPMATUKH U HMUGPOBBIX TexHOJOTHH. [Ipyn M3yueHUH CTATUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYJArOMIMXCS O COBPEMEHHOMU
KapTHHE MHpa M METOJIaX €ro HCCIeNOoBaHus, (HOpMHUPYETCS MMOHUMAHWE POJU
CTAaTUCTUKU KaK UCTOYHUKA COIMATHLHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIJICHUS.

B cooTBeTcTBUMU C JaHHBIMU IICJIIMA B CTPYKTypE TPOTPaMMBbI y4eOHOTO
Kypca «BepoATHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHUs BBIICICHBI
CIIEYIONTUE COACpKaTeIbHO-MeToan4YecKue nuHuM: «lIpencraBienne TaHHBIX U
omucarelibHas CTAaTUCTUKA», «BepoATHOCTH», «DJIEMEHTHl KOMOWHATOPUKNY,
«BBenenue B Teopuio rpadosy.

Conepxanue uann «lIpencraBneHne NaHHBIX U ONMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM Juisi (hOpMHUpPOBAHUS HAaBBIKOB palbOThl ¢ HH(pOpmaiuen: oT
YTeHUSs W WHTEPHpeTaluu HHPOpPMAIMK, MPEICTaBICHHON B Ta0nMiax, Ha
auarpaMmax W Trpadukax, g0 cOopa, TPEACTABICHHWS M aHalW3a JAaHHBIX C
WCITOJIb30BAHUEM CTATHCTHUECKMX XapaKTEPUCTHUK CPEIHUX H PACCEHBAHUA.
PaGoTas ¢ nmaHHbIMH, OOydYaroIIWecs Y4aTCsi CUHTHIBATH M WUHTEPIPETHPOBATH



JIaHHbIC, BBIABUTaTh, apryMEHTHUPOBATh U KPUTUKOBATh MPOCTEUIIHE TUIIOTE3HI,
Pa3MBIIUIATh HaJ (PaKTOpamH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH HUX
BIIMSIHUE HA pacCMaTpUBaeMbI€ BETMYUHBI U TIPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM HM3MEHUYHMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEW M TEHAEHUMN CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM UIA
M3yUYCHUs] TEOPUU BEpPOSTHOCTEH. bosblloe 3HAUYeHHE HMMEIOT MPAKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHsiTHEe BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00MS CIIy4ailHOTo
coobiTust. [lpu wu3yueHun y4yeOHOTro Kypca oOydaromuecss 3HAKOMSTCA C
MPOCTEUIIMMHA  METOJAMHU  BBIYMCIICHUSI  BEPOATHOCTEM B CIYyYaMHBIX
AKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMH, MTO3BOJISIONIMMU CTaBUTh M PEIIaTh 00JIEe CIIOKHbBIC
3ajayu. B ydeOHbI Kypc BXOIST HayaldbHbBIE MPEACTABICHUS O CIIy4allHBIX
BEJIMUYMHAX U WX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIHUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTEPAIUSIMU HAJ[ MHOKECTBAMHU, paCCMaTPUBAIOTCS
MPUMEPHI NIPUMEHEHUS [IJIl PELICHUs 3aj]lad, a TAKXKE HCMOJb30BAaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yu4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmsaT pazgensl: «llpencraBieHne AaHHBIX U ONUCATENbHAs
CTaTUCTHKa», «BeposSTHOCTBY, «DIEeMEHThl KOMOWHATOpHWKW», «BBemeHue B
Teopuio TpadoBy.

Ha uzyuenne yueOHOTO Kypca «BeposSTHOCTb U CTaTUCTUKA» OTBOAUTCS 102
yaca: B 7 kmacce — 34 gaca (1 gac B Hemenmto), B 8 kimacce — 34 yaca (1 yac B
Heneno), B 9 kinacce — 34 vaca (1 4ac B Hezeno).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

[TpencraBieHue JaHHBIX B BUJAE TAOJUL, AUAarpaMm, rpadukoB. 3anoaHeHHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHME JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpaukoB peanbHbIX NpoleccoB. M3Bneuenne nndopmanuu us3
JarpamMMm ¥ TaOJIdll, UCTIOIb30BaHUE U MHTEPIIPETAllUs JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOoJIbllIee M HaWMEHbIIEe 3HA4YeHHUs] HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepbl
CIIly4YalhHON U3MEHYHUBOCTH.

CrnyyaliHbI 3KCHEPUMEHT (OMBIT) M ciydyailHOe coObITHE. BeposTHOCTh H
yacTtoTa. Poib MajgoBEpOSITHBIX M MPAKTHUECKU IOCTOBEPHBIX COOBITUI B IPUPOJIE
u B oOmecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepunHbL. Yuciao pébep u cymmapHas
creneHb BepiivH. [IpencraBnenue o csizHocTu rpada. Llenn u nmknsl. Ilytu B
rpadax. O6xon rpada (diimepo myTh). I[lpeacraBierne 00 OpPHEHTHPOBAHHOM
rpade. Pemenue 3aa4 ¢ HoOMOIIbIO rpagoB.

8 KUIACC

[IpencraBienue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJAMHOXeCTBO. Omnepanuu Haj
MHOKECTBaMU: O00BbEIUHEHME, IepecedeHue, aomnosHeHue. CBolicTBa omnepauuil
HaJl MHOXKECTBAMHU: IEPEMECTUTEIIBHOE, COYETATEIBHOE, PAaCHpPEACIUTENBHOE,
BKJIIOYEHUs. Vcrnonap30BaHHE TIpapUUECKOro MNPEACTABICHUS MHOXECTB IS
ONMCAaHUs PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHNH 3a1a4.

N3mepenne paccerBaHus AaHHBIX. JlMcrepcus M CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccerBaHus.

OneMeHTapHble COOBITUSL cilydyallHOro omnbiTa. CiyyaiiHble COOBITHS.
BepositHoctn  coObiTui.  ONBITBI € PaBHOBO3MOYKHBIMM ~ 3JIEMEHTAPHBIMU
coObITusiMu. Ciyyalinbiil BEIOOp. CBSI3b MEXKIY MajJOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€pEBBEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBSI3b MEXIY YMCIOM BepIIMH M yucioMm pédep. [IpaBuio
yMHOEHHUs. Perienne 3aau ¢ nomolpto rpados.

[IpotuBomosnoxkueie coObiTHsA. Jlmarpamma Oiinepa. OObenuHeHHEe U
nepeceyeHne coObiTuil. HecoBmecTHbie  coObiTusi. @Dopmyrna  CIIOXKEHUA
BEPOSITHOCTEH. YCIIOBHAs BepoATHOCTh. IlpaBwio ymHOxkeHus. HesaBucumbie
cobpiTusa. IlpencraBnenue skcnepuMeHTa B BUAE JepeBa. PerieHue 3agad Ha



HaxO0XJICHUE BEPOSATHOCTEH C MOMOILIBIO JEPEBAa CIYYAMHOTO SKCIEPUMEHTA,
Jnrarpamm Ditepa.
9 KITIACC

[IpencraBnenrie MaHHBIX B BUAE TaOmWIl, AuarpamM, TpaduKos,
WHTEpIpEeTalus JaHHBIX. UTeHHEe U MOCTPOCHUE Ta0JHII, AUarpaMm, TrpaduKkoB 1Mo
pEeaIbHbIM JAHHBIM.

[lepectanoBku u pakropuan. CoyeTaHuss U YUCIO codyeTaHuM. TpeyroabHUK
[Tackains. Pemenne 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heypaya. Cepus HCIOBITAHWN 10 TEPBOTO yclexa.
Cepust ucnbiTanuii bepHyiiu. BeposSTHOCTH COOBITMH B CEepUU  HMCHBITAaHUMN
bepnymm.

Cny4dailHasg BeJIMUYMHA W PACHpE/IelICHHE BEPOATHOCTE. MaremaTuueckoe
OoXujgaHue U aucnepcus. IIpumepsl MaTeMaTUYECKOro  OXUJAHUS KAk
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEJIMYUHBL. MaTremMaThudeckoe OXKUIaHUE U
JUACTIEPCUS CIIyYaWHOW BEJMYMHBI «UYHCJIO YCIEXOB B CEPUM HCIBITAHHUI
bepnynnmy.

[TonsaTre o 3akoHE OONBIIMX YHCeNl. M3MepeHue BEepOATHOCTEH C IMOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHSA [POI'PAMMBI
YYEBHOT'O KYPCA <« BEPOATHOCTbD MU CTATHCTHKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOrpaMMbl  yuyeOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPONUIOMY W  HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHKEHHSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAIHBIX chepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IrpaklaHMHA U peaiu3alluu €ro
npaB, TMPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYyHKIIMOHHPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOICAYP TPaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K 0OCYXICHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM IPUMEHEHUEM JOCTMKEHHUM HAyKHW, OCO3HAHUEM BaXKHOCTHU
MOPaIbHO-3THYECKUX TPUHLHUIIOB B IESITEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM MPAKTUYECKUX 3a7ad
MAaTEMATUYECKON HAIIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUs Ha MPOTSHKEHUHM BCEH KU3HU I YCHEIIHOW MpodecCHOHATbHON
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYECKNX OOBEKTOB, 3ajlau, PEIICHUN, PacCyX IACHUU, YMEHHUIO BHUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpPUEHTALIMEXd B JICITEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKu Kak cdepbl 4YeloBEYECKON
JIEATEIIBHOCTH, JTANOB €€ PAa3BUTUS W 3HAYMMOCTH JUISl PA3BUTHUS LMBWIM3ALINM,
OBJIQJICHUEM SI3IKOM MAT€MaTHKW U MATEMATHUYECKOW KYJIbTYPOU KAK CPEACTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTECHMIIMMHU HABBIKAMU HCCIEA0BATEIbCKOU
JIESITEbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJay4Yns:

FOTOBHOCTBIO MPHUMEHSITh MATEMAaTHYECKUE 3HAHUA B HMHTEpecax CBOETO
3I0pPOBBS, BEICHHSI  3J0POBOrO  00pa3a JKM3HM  (370pOBOE  TUTaHUE,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHbIXa, pETyJsIpHAs Qu3nIecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pepICKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) IKOJIOTHYeCKO€e BOCIIUTAHHE:

OpHUEHTAIIMEN HA TPUMEHEHUE MAaTeMaTUYECKUX 3HAHMM JJIsl PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIeHl Cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLIEHKM KX BO3MOXKHBIX MOCJIECACTBUM IS OKPYXKAIOWIEH CpPEeAbl, OCO3HAHUEM
rJI00JIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAWINMMCH YCJIOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS Yy JPYTrUX JIIOJCH, MpUOOpeTaTh B COBMECTHOM JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTUX;

HEOOXOJMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UACH, TIOHITHSI, THIIOTE3bl 00 00BEKTaX W SBJICHUSAX, B TOM YHUCIIC
paHee HCEU3BECTHBIX, OCO3HaBaTh JSMHUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbIE PEIIeHUS U JCHCTBUSA, (OPMYIHPOBATH W OIEHWBATh PUCKH U
MOCJEACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE yU4eOHbIE 1eHCTBUS

ba3oBbie Jilornuyeckue aeiicTBusA:

e BBUBJISITh U XaPAaKTEPU30BaTh CYLICCTBCHHBIC NMPU3HAKKM MATEMAaTHYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXKAYy MOHATUAMH, (OPMYIUPOBATH
ONpPENECIICHUs]  MOHSATHUM, yCTAHABIMBATH  CYLIECTBEHHBIA  IPU3HAK
KJaccuuKaIii, OCHOBAaHUS Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (QOpMYIUpPOBaATH W  NPeoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITH ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U W
OPOTUBOpEUYMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHMSIX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUUH;
JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa30OupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APryMEHTALUIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOMpaTh HauOolee MNOAXOASIMMIA C Yy4ETOM
CaMOCTOSTEJIBHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejabckye 1eCTBUA.

UCTIONIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH IO CAaMOCTOSATEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOIIBIIIOE MCCIIEA0BAHNE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKAY COOO0i;
CaMOCTOSTEIIEHO (pOPMYIMPOBaTh 00OOIIEHUSI U BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOMIOAEHMSI, HCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHUII;

POTHO3MPOBATh BO3MOXXHOE pPA3BUTHE TMpOIECCa, a TaKkKe BBIJIBHTATh
IPEJINOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh HEJIOCTAaTOYHOCTh U HM30BITOUHOCTh HMHGMOpPMAILUM, JTaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUIOB U (POPM IIpEICTABIICHHMS;

BBIOMpaTh GopMy TIpeAcTaBlIeHHS WHGOPMAIMU W  WLIIOCTPUPOBATh
peliaeMbple 3ajlaud CXeMaMM, JuarpaMMaMH, HWHOW Tpadukod U uX
KOMOMHAIIMSIMHU;

OIICHUBATh HAAEKHOCTh HMH(POPMAIUU IO KPUTEPHUSIM, MPEITI0KECHHBIM
YUIHUTEIEM UIH CHOPMYIMPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe 1eCTBHA:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYXKIACHUA B COOTBETCTBUU C YCIOBUAMU
H ncJsiMu O6H_[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpAXXaThb CBOIO TOYKY 3PpCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEeIICHUs
3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYECHHBINA PEe3yIbTaT;

B X0z 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3aJauu, BICKa3bIBaTh HJIEH, HAICIEHHBIC HA TTOMCK
pelIeHus, COIMOCTAaBJSATh CBOM CYXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHMAaNora, OOHApY>KMBAaTh Pa3iHuuMe M CXOJCTBO TMO3HUILIUN, B
KOPPEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,;
NPEACTaBIATh  PE3YJNbTAaThl  PEIIEHUs  3a]ayH, HKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOCKTA, CAMOCTOSITEIbHO BBIOUPAaTh (hOpMaT BBICTYILICHHSI
C y4€TOM 3aJa4 NMPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh W UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHONW W WHIUBUTYyIbHON
paboThHI IpU PEIICHUH YICOHBIX MATEMATHYCCKUX 3a71aY;

NPUHUMATH 11€]1b COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIIIO
COBMECTHON pabOThI, pacmpeaensiTh BUIbI pabOT, JOTOBAPUBATHCH,
00CyXIaTh TPOIIECC U pe3yabTaT paboThl, 0000MAaTh MHCHHS HECKOJIbKHIX
JIIOCH;

y4yacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOU JIEUCTBHSI C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAadyeCTBO CBOETO BKJaJa B OOLIMH TPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAHHBIM YYaCTHHKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIE 1eliCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, aJTOPUTM PEIICHUS 3a1adyu (Wiu ero
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMEIOIINXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOHL, IMOIUOHAJIbHBIN NHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECcca U pe3yibTaTa
pelIeHns] MaTEMaTUYECKOM 3a/1auu;

NIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELICHUN 3aa4H,
BHOCUTH KOPPEKTUBBI B JCSTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa NEATCIBHOCTH IOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATHh MPUYUHBI JTOCTHXKCHHUS WM HEIOCTHKEHUS LEJH,
HaXOJUTh OIIKOKY, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarOUIUHCS TMOJYYUT CIEIYIOITUE
MpEeAMETHBIC PE3YJIbTATHI:

Yutate uH(OpMalMIO, NPEACTABICHHYIO B Ta0JWIAX, Ha Juarpammax,
MPEACTABISATh JaHHBIC B BHJIE TaOJNWI, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) U KPyroBbi€) IO MacCCHBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCIOBBIE  JIAaHHBIE,
MpeJICTaBJICHHbIC B Ta0JIMIIAX, HA JUarpaMmMmax, rpadukax.

Hcnonb3oBaTh [Ji1 OMHCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHYeCKOe, MeIuWaHa, HauOOoJbIllee W HAWMEHbINEE 3HAYCHUS,
pazmax.

NMeTthb mpencraBieHue O clydyalHOM HM3MEHYMBOCTH Ha MpUMeEpax IIeH,
(U3UYECKUX BEJIMYMH, aHTPOIOMETPUYECKUX JIaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOWYMBOCTH.

K koHmy oOyyenuss B 8 kuacce oOydaroIIMHCA TMOJIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

N3Bnekath UM mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, MPEICTABICHHYIO B BHJE
Tabnull, quarpamM, rpaduKoB, IPEACTABISATh TaHHBIC B BUJI€ TAOJIMUII, TUArPaMM,
rpauKoB.

OnuchiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTeNIeh: CpeIHHX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIIEPCHs U CTaHIapPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYCHHM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUM U HAOJIIOACHUMH.

HaxonuTh BEpOSTHOCTH CIy4allHBIX COOBITUH B OMBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduueckue MOJACIH: JAEPEBO CIY4alHOTO SKCIIEPUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas psiMasi.

OnepupoBaTh MOHSTUSIMH: MHOXECTBO, IOAMHOXECTBO, BBIINOJIHATH
olepalMyd HaJ MHOXECTBaMHU: OObEIUWHEHUE, TMEepPEcCeUeHHe, OTOJIHEHUE,
MIEPEYUCTISATh SJIEMEHTHl MHOXKECTB, MPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduyueckoe MPEICTaBICHUE MHOMXECTB M CBS3EH MEXIY
HUMM JIJI1 OMKMCAHUS MPOIIECCOB U SIBJICHUM, B TOM YHCJIE MPU PEUICHUH 337a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kjacce o0OyYarOnIuiics TMONYYUT CIEIYIONTUE
MPEAMETHBIE PE3YIBTATHI:

W3Bnekath W mpeoOpa3oBbIiBaTh WHGOPMAIMIO, MPEACTABICHHYIO B
pPa3JIMYHBIX MCTOYHUKAX B BHUAEC TaONull, AUarpamm, rpadukoB, MPEACTABISATH
JaHHBIC B BUE TaOIUIl, TUarpamMmm, rpad)uKoB.



Pemarp 3amauum opraHM30BaHHBIM NEpeOOPOM BApHUAHTOB, a TAKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX PAaBUJI U METOJOB.

Hcnonp30BaTh ONHUCATENBHBIE XAPAKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHU.

HaxoauTb 4acTOThl 3HaYEHUI M 4acTOThI COOBITHSA, B TOM YHCJIE MOJIb3YAChH
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHU M.

HaxoauTb BEpOATHOCTH CIIydallHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUAMH, B CEPHSIX
WCTIBITAHUU 10 IEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIu.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIpeleiCHUU
BEPOSATHOCTEM.

HNmetp mpencraBieHHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
NpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KNIACC

KoJsmmuecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/1e/ioB U TeM undpoBbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (1upp )
NPorpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bbubnuorexka [JOK
. Hpencrannerie aHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OmHcaTebHas CTaTHCTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bu6nmmoreka [JOK
3 CayHaiiias H3MCHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
4 Brezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTE M 9acToTa Ciiy4aiiHOTrO 4 1 bubnnoreka [HIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 600 5 2
O6obIeHKe, CHCTEMATH3AIM SHAHMIH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5



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

KosnuecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne o/ P Konrpoabnbie IIpakTHueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
bubnunoreka [JOK
1 I1 4
OBTOpeHie kypea 7 iacca https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTUCTUKA. PaccenBanne 4 bubmuoreka [JOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [{OK
M 4
3 noxectsa https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO rpados https://m.edso0.ru/7f417fb2
. bub6mmoreka [JOK
6 C 0 8
FIYHAHHBIC CODHITHA https://m.edsoo.ru/7f417fb2
. bubmuoreka [[OK
7 600 4 2
OGobuuenKe, CHCTEeMATH3ALIHS SHAHNI https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1



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 KUIIACC

KosnuecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaume pa3iaejoB U TeM nudpoBbIe
Ne o/ P Konrpoabnbie IIpakTHueckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka [JOK
1 IT 8 4
OBTOPEHHUE Kypea & Kiacca https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
2 Mroxectsa 2 ! https://m.eds00.ru/7f417fb2
3 T'eoMeTpuueckass BEpOITHOCTD 2 bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a302
bu6nmmoreka [JOK
4 Henbrranns bepry 2 ! https://m.edsoo.ru/7f41a302
. bubmuoreka [{OK
S Crryuaiinas Benuta 3 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 1
6 Obodmenne, koHTpoI, https://m.edso0.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IINTIAHUPOBAHHUE



9 KUIIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposbnbie  IlpakTHueckue Aara i popbIe
Bcero u3yueHusi odpa3oBaTesibHbIE
padoThbI padoThI
pecypcbl
bub6munoreka [IOK
1 Benenme B Teopuio rpagos 1 https://m.edso0.ru/863f47ea
Hepeso. CsoiicTBa nepeBa —
€MHCTBEHHOCTh MyTH,
2 CYyIIIECTBOBAaHUE BUCSYCH BEPIIHHBI, 1 bubamorexa LIOK
https://m.edso00.ru/863f47ea
CBSI3b MEXIy YHCJIOM BEPIIUH U
YHUCJIOM pedep
bubmunoreka [IOK
3 Honstue o miockux rpagax 1 https://m.edso00.ru/863ef3b2
bu6mmoreka [JOK
4 Hpabitiio yMHOKeHHs 1 https://m.eds00.ru/863f2cd8
bu6mmoreka [JOK
> MroKecTs0, MOAMHOECTBO 1 https://m.eds00.ru/863f4e16
6 I'paduueckoe npencraBneHne 1 bubnuoreka [IOK
MHOXECTB https://m.eds00.ru/863f4e16
I'eomeTprueckast BEpOATHOCTb.
7 CayyvaiiHblii BEIOOp TOUKH U3 1 bubnuoreka [JOK
(burypsl Ha MIOCKOCTHU, U3 OTPE3Ka, https://m.edso0.ru/863f5014
U3 IyTU OKPY>KHOCTH
I'eomeTprueckass BEpOATHOCTb.
8 CiyvaiiHblii BEIOOp TOUKH U3 1 1 bubnuoreka [JOK

(burypsl Ha MIIOCKOCTHU, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

https://m.edsoo.ru/863f5208



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

UcnbiTanue. Ycnex u Heygaya.

9 Cepust UCIIBITAHHH 10 TIEPBOTO 1 bubmmorera [JOK
P s P https://m.edso0.ru/863f5884
ycrnexa
Hcnbitanus beprymm.
10 BepositHocTr coOBITHI B cepun 1 bubmmorera [JOK
P N P https://m.edso0.ru/863f5a50
ucnbITaHui beprymmm
11 Crny4vaitHasi BeTUYHHA U 1 bubnnoreka [JOK
pacrnpenesieHue BEpOTHOCTEN https://m.edso00.ru/863f5bfe
12 Marematruueckoe oXuaaHue u 1 bubnuoreka [IOK
JUCIIEPCUS CIIy4alHOM BEJIMYHUHBI https://m.eds00.ru/863f5e10
13 MoHATME O 3aKoHe Bo/bLINX uncen 1 bubmorexa HOK
https://m.eds00.ru/863f6162
14 O06o0u1ieHne, cucTeMaTu3aus 1 bubmmoreka [IOK
3HaHuil. [IpencraBienne qaHHbBIX https://m.edso00.ru/863f6356
15 O06o06menue, cucTeMaTH3aIus 1 bubmunoreka LIOK
3HaHUH. DJIEMEHTH KOMOMHATOPUKH https://m.eds00.ru/863f6356
0606 , n.
e B 0K
Y https://m.eds00.ru/863f64d2
pacnpeaeneHus
bu6mmoreka [JOK
17 K 0 1
OHTpOIIbHAZ pabota https://m.edso0.ru/863f8b56
OBIIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
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https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
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https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f8b56
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