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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc «BeposITHOCTb U CTaTUCTUKA» YIITyOJEHHOIO YPOBHSI SIBISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJEHHOTO
YPOBHSI Ha YPOBHE CpeZHero o0uiero oopazoBanusi. Y4eOHbIN Kypc MpeaHa3HAuYCH
s (GOPMUPOBAaHUSA Y OOYYarOIIMXCS CTaTUCTUUYECKOM KYJIbTYpPhl M NMOHUMAaHUS
pOJIN TEOPUM BEPOSITHOCTEH KaK MAaTEMaTH4YECKOTO MHCTPYMEHTA I M3yYCHHs
CIIy4alHBIX COOBITHH, BeTUYUH U npoueccoB. [Ipu uzydyennn kypca odoramarorcs
IPEICTaBICHUS OOYYaIOIIUXCS O METOJaxX HCCIeJOBaHUS W3MEHYHMBOIO MHpA,
pa3BUBAETCsd NOHUMAHUE 3HAYMMOCTH W OOLIHOCTH MAaTEMAaTHYECKHMX METOJ/IOB
IIO3HAHUSA KAK HEOThEMJIEMOM YaCTU COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

ConepkaHue y4yeOHOro Kypca HAampaBlIeHO Ha 3aKperuieHHe 3HaHUMH,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, U
Ha Pa3BUTHE NPEICTABICHUNA O CIy4YalHBIX BEJIWYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX IPUMEpax, CIOKEThl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyaromuxcs J0JKHO cpOpMUPOBATHCS MPEICTABICHUE O
HauOoJee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIENISX, UCIIOJIb3yEMBbIX
JUTS ONTUCaHUS aHTPOTIOMETPUUECKUX U JIeMOTpapuecKux BeJIHMUNH, TOTPEIIHOCTEN
B Pa3IMYHBIE POJA U3MEPEHUSX, IITUTEIbHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U ITPOLIECCOB B 001IECTBE. YUeOHBIN
Kypc sBisieTcsi 0a30il Il OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CHEUATNCTAM HE TOJIbKO MHKEHEPHBIX CIENUATIbHOCTEH, HO TaKKe
COLIMAJIbHBIX U ICUXOJIOTMYECKUX, TIOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT anmapaT aHajiu3a OOJBIIMX JAHHBIX.
IlenTpanpHyt0 4YacTb y4eOHOrO Kypca 3aHHMaeT O0OCYXJEHHE 3aKOHa OOJIbLIMX
yucen — (PyHIAMEHTaJbHOTO 3aKOHAa MPHUPOAbI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuro.

B cooTBeTcTBHM C yKa3aHHBIMHM II€JIIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTaTHCTHKa» Ha YINIyOJEHHOM YpPOBHE BBIIEIEHBl OCHOBHBIE
cozepxkatenbHble TUHUU: «CiydaiiHble cOOBITUSI U BepOsTHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

I[ToMUMO OCHOBHBIX JIMHUWA B Y4YEOHBI KypC BKJIFOUEHBI 3JIEMEHTBI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMbIE JJsi TOJTHOLEHHOTO OCBOEHUS
MaTepuaiga JaHHOro y4eOHOro Kypca M CMEKHBIX MaTeMaTHYECKHUX Y4eOHBIX
KYPCOB.

Conepxxanue muHUM «CitydaiiHble COOBITHS K BEPOSTHOCTHY CIIYKUT OCHOBOM
is GOPMUPOBAHUSA TPEICTABICHUNA O PpacHpeleICeHUH BEPOSTHOCTEH MEXIY
3HAYEHMSIMHU CIIyYarHBbIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOU COAEPKATEIBHON JTMHUU
3aHUMAaeT H3Y4YEHHE TIEOMETPUYECKOr0 M OMHOMHUAIBHOIO paCHpEelesICHUl U



3HAKOMCTBO C WX HENPEPBHIBHBIMU aHAJIOTaMHM — IOKAa3aTEIbHbIM U HOPMAJIbHBIM
pacrpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYallHBIMU  BEJIUYMHAMU U
pacrpeieieHusIMM, aKIEHTUPYIOT BHUMAHUE OOYYalOIIMXCS HAa OINUCAHUU H
W3YUYCHUU CIyYalHBIX SBIICHUN C MOMOIIBIO0 HEMPEPBIBHBIX (PYyHKIMHA. OCHOBHOE
BHHMAaHUE YAEISIETCA MO0Ka3aTeIbHOMY U HOPMaJIbHOMY PaclpeiecHUsIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HU3YyUYCHHE CBS3U
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINUCAHUE JTOM CBSA3M C IOMOIIBIO
KodhdumnreHTa KOppensIuu W €ro BBIOOPOYHOTO aHajgora. JTH DJIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEMBaHUs, U3yUCHHYIO Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusl, © BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KYpCOB
anreOpsl U TEOMETPUH.

Emé ommH  SIeMEeHT  CoAepKaHWs, KOTOpPbIA  Mpeajaraercss  Ha
03HAKOMUTEIHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX
cOOBITHH, HACTYMAIOIIMX B €IMHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneeHueM
BEPOSITHOCTEW KOJMYECTBA TAaKUX COOBITUA HOCUT pPa3BUBAIOUIUN XapakTep U
SIBJISIETCS aKTYaJIbHBIM ISl OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha Y4COHBIC
CIICLIMAJIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, IICUXOJIOTUEH U
yIpaBJICHUEM.

Ha uzyuenue yuebHoro kypca « BeposiTHOCTh ¥ CTaTUCTHKA» HA YTIIyOJICHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

I'pad, cBs3ubiif rpad, mytu B rpade: mukibl U nenu. CteneHs (BaJIeHTHOCTH)
BepinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CITyYaliHbIE COOBITHSA. DJIEeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObITHs. Biu30ocTh 4acToThl U
BEPOSITHOCTU COObITUI. CydaliHbIE OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTapPHBIMU
COOBITUSIMU.

Omnepanuu Haj, COOBITUAMU: TIEpecedeHne, 00beAMHEHNE, TPOTUBOMOIOKHBIE
coObITus. Juarpammel Ditnepa. @opMyiia COKEHHs] BEPOITHOCTEH.

YcnoBHass BEPOSATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo cirydanHOro
skcriepumenTa. Gopmyita nonHou BepoarHocTu. Dopmyna baiieca. HezaBucumeie
COOBITHSI.

bunaphblil ciiyyaliHblil ONBIT (MCTIBITAHKE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycnexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepus He3aBUCHUMBIX ucnibiTaHui beprynnu. CinyyaiiHbiii BBIOOp U3 KOHEYHOU
COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositTHocTel.  Jlmarpamma
pacnpeaenenus. Onepainuu Haja CIyYallHbIMUA BelWurHamMu. buHapHas ciyyaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TEOMETPUYECKOE U
OMHOMUAIIBHOE.

CoBmecTHOE pacnpeelieHHe JBYX CilydallHbIX BeluuyuH. HeszaBucumbie
ClIy4yailHble BEJIIMYMHBL.MAaTeMaTUYECKOE OXHUAAHUE CIYyYallHOW BEJIIMYHUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOro  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremMaTH4YeCKOe OXHUAaHWE OWHApHOW CiaydalHON
BEJIIMUMHBI. MaremaTndyeckoe OXHUJAHUE CYMMBbl  CJIyYalHbIX  BEJIMYMH.
MareMatrnyeckoe OKUJaHue TEOMETPUIECKOT0 M OMHOMHUAIBLHOTO pacIpeiesIeHUN.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHWE  CIYYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHapHOM ciiyyaliHON BeIM4MHBI. MaremaTuyeckoe
0’XKUJAHHUE MPOU3BEAECHHUS U JUCIEPCUS CYMMBbI HE3aBUCHUMBIX CITyYaWHbBIX BEJIMYMH.
Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOIO paCHpEeeICHHUS.
Jucnepcus U cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEAECICHUSI.

11 KUIACC

HepasenctBo YeObméBa. Teopema UeOwméBa. Teopema beprymmu. 3akoH
Oonpmmx  uucen.  BpIOOpouHBI  METOJ ~— WccienoBaHHWil.  BeiOopouHbie



xapakTepucTUku. OneHUBaHUE BEPOATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
[IpoBepka npoCTENIINX TUITOTES € IIOMOIIBI0 U3YUYEHHBIX PACIIPEICIICHUN.

HenpepeiBHble ciyyalinble BenuuyuHbl. [Ipumeppbl. @DyHKIUA IUIOTHOCTH
BEPOSATHOCTH pacnupenesicHus. PaBHOMepHOEe pacnpelneneHne M ero CBOMCTBA.
3aiayu, NpUBOASIINE K TOKA3aTEIbBHOMY PACIPEAEICHUI0. 3a1auu, IPUBOISIINE K
HOPMaJIBHOMY pacupeneeHuro. OyHKUWMA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeJIbHOTO pacipeesieHus, PYHKIUs MJIOTHOCTU BEPOSATHOCTH HOPMAIILHOTO
pacnpeneneHua. OyHKIUS MNIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHUS.

[locnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHMBIX  COOBITMH. 3ajxauw,
IpUBOAIIME K pacnpenenenuto Ilyaccona.

KoBapuanust nByx ciywyaiiHbix BenuuuH. Kosddumnuent nuneiHon
koppensitud.  CoBMeCTHble  HaOMIOAEHUS JIBYX BeJIWYUH. BbIOOpouHbBIN
ko3(ppuumeHT Koppendinuu. Paznuunre MexAy JTUHEHMHOW CBS3BI0O M MPUYHHHO-
CJIEICTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOI HAaMMEHBIIINX KBAIPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YTJIYBJEHHBINA YPOBEHb) HA
YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUMCKOr0 00IECTBA, MPECTABIEHUE O MATEMATUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpaXJaHCKoro  obmectBa  (BBIOOpPBI, OMpPOCKI W JApPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMSAMHY U Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
HPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE ATUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs ACTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCHIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEecax 3/I0pOBOro U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3/I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN A€ TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymerd mnpodeccnr U peanr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTH4YeCKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TMPOTSDKEHHH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUHN IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLUAIBHO-9KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelibl, 0CO3HaHUE II00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U 00I1IECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cpepbl 4eIOBEUECKOM AEATEILHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSI IMBWIN3ALINH, OBJIAJICHUE SI3BIKOM MAaTEMATHKUA U MAaTeMaTUYECKOU
KYJIbTYpOU KaK CpPEeJCTBOM IO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISTH IPOCKTHYIO
Y UCCIIE0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAHNPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble jjornyeckue qeicTBus:

BBISIBISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE INMPU3HAKM MATEMAaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIYy MOHATUSAMH, (POpMyIUpPOBaATH
ONpe/IeJICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU MTPOBOIMMOTO aHAJN3A;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  NPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITH MATEMATUYECKHNE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKICHUSAX, MpEIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHuss ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB pPEIICHUs], BRLIOUpATh HanbOOJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHMKATHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCcTBUSA

O0menue:

BOCIIPHHUMATh U POPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU OOIIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOXO TOYKY 3PCHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOJy peUICHUs 3a/Jaddu,
KOMMEHTHPOBATH IMOJYyYCHHBIN pe3yIbTarT;

B XOJIc OOCYXKJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha TIOWCK
pEIICHMS, COIMOCTABJSATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJlayd, SKCIICPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1eiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT pabOThI, 00001IATH
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3TOBBIE LUTYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATh
CBOM JICUCTBUS C IPYTHMH YiIEHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAa
B O0mMHA TPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHSL.

HNPEJAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTIEpUPOBATH MOHATUAMH: Tpad, TUIOCKHM Tpad, CBA3HBINA Tpad,
nyTh B rpade, Uenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, AEPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEpUPOBATH MOHITUSMU: CIIyYalHBIA HSKCIEPUMEHT (OIBIT),
Cy4aiiHOE COOBITHE, DJIEMEHTAPHOE CIIyYaitHOE COOBITHE (PJIEMEHTAPHBIA UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHUE, OObEIUHEHUE JAHHBIX
COOBITUH, COOBITHE, MPOTHBONOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Diinepa, KOOPAUHATHYIO TIPSMYIO JJIS PEIICHHs 3a/ad, MOJIb30BaThCsl (GOpMYIIOn
CJIOYKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIIEPUPOBATH NNOHATUAMU: YCIOBHAS! BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEpPEeBO  CIY4YalHOrO0  3KCIEPUMEHTAa, HaXOJUTh
BEPOSITHOCTU COOBITUH C TOMOIIbIO MpaBUjia YMHOXKEHHUS, JI€peBa CIy4allHOTO
OTIbITa, HWCIOJIb30BaTh (HOPMYITy MOJHOW BeposTHOCTH, (opmyny baiieca mpu
pelIeHnr 3aJad, OMNPENENATh HE3aBUCUMOCTh COOBITMH 1O ¢opMylie U IO
OpraHHU3alUH CIIYYallHOTO SKCIIEPUMEHTA;

OPUMEHSATh M3yYECHHbIE KOMOMHATOpHBbIE (OPMYJbl JJisi MEePEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TMOHATHUSMU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucripiTaHue), ycrex W HeyJlaya, He3aBUCHMbIE HCIIBITAHUS, CepUsl UCIIBbITAaHUH,
HAXOJUTh BEPOSITHOCTU COOBITHI: B CEpUU UCIIBITAHUI JI0 IEPBOTO yCIeXa, B CEpUn
UCHIBITaHUN BepHysuH, B onbiTe, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM U3 KOHEYHOU
COBOKYITHOCTH;

CBOOOZIHO ONEpUpPOBATh MOHATUAMMU: CIydyailiHas BEIMYMHA, pacHpeieieHHue
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHusi, OuHapHas clydailHas BeJIMYWHA,
reoOMeTpruYecKoe, OMHOMHUAIILHOE PACTIPEICIICHHE;

ONEPUPOBATh TMOHATUSMH: COBMECTHOE PACHPENEIICHHE [BYX CIIyYaWHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEIENICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENEIICHHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIyYalHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOIO OKUIAHUS CIy4YaiHOW BEJIMYUHBI (pacnpeeseHus), IPUMEHATh
CBOMCTBA MAaTE€MaTU4YECKOrO0 OXKHMIAHUA IIpU PELICHWH 3a1a4, BBIYUCIATH
MaTeMaTHUYeCKoe OKuJaHre OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeiesieHuH;
CBOOOJTHO OIEpUPOBaTh TMOHATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIly4allHOU BEJIWYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAWHOU BEIWYHUHBI
(pactipeiesieHHs) MpPU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPHUUECKOr0 U OMHOMHAIIBHOTO PacIpeIeIeHHI.

K xonmy 11 kjaacca oOyyaromuiicss HayIuTCs:

BBIYHCIIATH BHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKN TE€HEPATbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBATh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINe
CTaTUCTUYECKUE TUITOTE3BI, NTONIb3YSACh U3YYECHHBIMU PACIIPEACICHUSMY;

NPUBOAUTh  MPUMEPHl  3aJad, [PUBOIAIIMX K  MOKa3aTEIbHOMY
paclpeneneHno, 3ajaad, MPUBOJAIIMX K HOPMAJIBHOMY  pacClpeleTCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOIO
pacnpenenenus, GyHKUIUS MTIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO paclpeieseHus,
(YHKIMS IUIOTHOCTH W CBOWCTBA HOPMAJIBHOTO PpaCIpeneeHUs ;0NpeaesiTh
KOA(pPUIIMEHT JTMHEHHON KOPPEISIIUU, BHIOOPOYHBIN KO PUITHEHT KOPPETAILIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHme pa3/iejioB U TeM (undgposBbie)
Ne i/ Konrtpoubnbie | IIpakTnueckune
NPOrpamMMblI Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypesI
1 DeMeHTHI Teopuu Tpados 3
) Cry4aifHbIe OTIBITHI, CITy9aifHbIE COOBITHS U 3
BEPOATHOCTH COOBITHI
Omneparuu HaJ MHOKECTBAMH U
3 coObITusiMH. Clio’keHHE U YMHOKEHHE 5
BEPOATHOCTEM. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeblie coObITHS
4 DneMeHTh KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeabHbIX UCIIBITAHUN.
5 Ucnsitanusa bepaynnu. Cioyvaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CityyaliHble BEJIMYMHBI U pacOpeIesICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 0




11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne i/ Konrpoabnsie | IIpakTuyeckne
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJBIIHNX YHCET
2 DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH
HenpepriBHBIE CillydaliHble BEITUYUHBI
(pactipesienienust), MOKa3aTeIbHOE U 4
HOpMaJIbHOE pacIpeieeHus
4 Pacnpenenenue Ilyaccona
CBs13b MEXy CITy4allHBIMU BETMYMHAMEI
O06o01IeHre u cucTeMaTu3alus 3HaHu ! 11 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3HBIA rpad, npencraBieHue
3a/1au ¢ TOMOIIBIO rpada

CreneHsb (BaJICHTHOCTD) BEPILIUHEL.
[Tyts B rpade. Llenu u uukist

I'padsr Ha mtockocTH. [epeBo
CIIy4ailHOTO SKCIIEPUMEHTA

CrnyualiHble SKCIIEPUMEHTBHI (OIIBITHI)

=

Clly4aiHble COOBITHS. DIIEMEHTapHbIE
cOOBITHS (MCXOMBI)

BeposTHOCTH Cciy4aiftHOTro COOBITHSI.
BeposiTHOCTH cOOBITHI B OTBITAX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMUA

BeposiTHOCTh Ciy4aitHOro COOBITHSL.
BeposiTHOCTH cOOBITHI B OTIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

[lepeceuenue, 00beTMHEHHE MHOKECTB
U COOBITUMN, TPOTHBOIIOJIOKHbBIE
coObITUs. PopMyIia CIOKEHUS
BEPOATHOCTEMN




VYcioBHas BEpOATHOCTb. Y MHOKEHHE

8 BepoATHOCTEN. DPopMyJia yCIOBHOM
BEPOSTHOCTH
VYca0BHasA BEPOSITHOCTb. Y MHOKEHHE

9 BeposiTHOCTeH. Dopmyria ycioBHON
BEPOATHOCTH

10 ®opMyia OITHOU BEPOATHOCTH

1 ®opmyna barieca. HezaBucumeie
COOBITHS

12 KomOuHaTopHOE MpaBHiI0 yMHOXKEHUS.
[TepecTanoBku u paxropuan

13 Yucno coueranuil. TpeyrojibHUK
[Tackans

14 ®opmyna ounoma HproToHa
Konrpomnbnas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOXECTBA,
KOMOHMHaTOpHKa"
bunapHsbIii cydaitHbIi ONBIT
(ucmpITaHMe), yCIeX U Heylaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUI 0 IEPBOIO
ycrnexa

17 Cepust HE3aBUCUMBIX UCITIBITAHUH J10
IIEPBOTO ycrexa

13 Cepust HE3aBUCUMBIX HCTIBITAHUM
bepnymm

19 Cry4aiinblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuueckas pabora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX TaOIHI]

21

Cnyuaiinas BennuuHa. Pacripenenenue
BepoATHOCTEN. Jlnarpamma
pacrpeneeHus

22

Onepanuu Haz CIy4aiHbIMU
BenuyuHamu. [Ipumepst
pacupeneneHuid. bunapHas cirydaiiHas
BEJIMYMHA

23

FCOMeTpI/I‘leCKOG pacipeaciaCcHuc.
bunomuanbHOE pacnpeaciicHue

24

MaremaTrnyecKkoe OKHIaHue
ciy4daitHoi BenuuuHbl. COBMECTHOE
pacrpeesieHue JByX CIIy4alHbIX
BEJINYUH

25

HezaBucumeble ciryyaiiHbie BEJIMUMHBI.
CBoiicTBa MaTEMaTHYECKOT'O
OoXXHuAaHusa. MaTeMaTH4IeCcKoe
OKHJIaHWE OMHAPHOW CITydaiiHON
BEJIMYHHBI

26

MaremaTrnyeckoe OKHIaHue
r€OMETPUUYECKOT0 U ONHOMHUATBLHOTO
pacrnpeeneHuit

27

Jucniepcus u ctangapTHoe
OTKJIOHEHHE

28

Jucniepcust OMHAPHOM ClTydYaiiHON
BeJnMYuHbL. CBOICTBA AUCIIEPCUU




29

MaremMaTtnyeckoe OKUIaHUE
MPOU3BEJCHHUS U TUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH

30

Jucnepcuss OMHOMHATIBLHOTO
pactipenenenus. [IpakTuueckas padota
C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TabIMILL

31

Jucnepcus u ctangapTHoe
OTKJIOHEHHE T€OMETPUUECKOTrO
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIT

32

O060011eHME ¥ cucTeEMAaTU3alus 3HAHUI

33

Kontponbras padota No2:
"Ucneitanusa bepuymm. Cioy4daitHbie
BEJIMYUHBI U pacipeaesieHus "

34

O0001IEHNE U CUCTEMATHU3AIINs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHHUs

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

HepasenctBo Yeobbimena. Teopema
UYeoOnnmena. Teopema bepuymu. 3akoH
OOJBIIUX YHCET

HepasenctBo Ueoniena. Teopema
Yeo6nimena. Teopema bepnyinu. 3akon
OOJIBIINX YKCENT

HepasenctBo UeoOnimena. Teopema
Yeormena. Teopema beprymu. 3akoH
OOJIBIINX YKCET

Br100opouHbIif METO] ICCIIETIOBAHUIM

[IpakTuyeckas padora c
UCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUIY

I'enepanbHast COBOKYIHOCTH U
ciyuaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapPaKTEPUCTUKAMHU.
OueHka cpeIHero u JUCrnepcuun
reHEPaIbHONW COBOKYITHOCTH C MIOMOIIBIO
BBEIOOPOYHBIX XapPaKTEPUCTUK

['enepanbHast COBOKYIHOCTH U
ciy4aifHas BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapPAKTEPUCTUKAMHU.
OrueHKa cpeTHero U JUCIepCuu




Te€HEPAIIbHONW COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

OrneHnBaHNE BEPOSTHOCTEN COOBITH TIO
BBIOOpKE

Cratuctudeckas runoresa. [IpoBepka
MPOCTEHUIINX TUIIOTE3 C TOMOIIBIO
CBOICTB MU3yUYEHHBIX pacIpeleIcHUN

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MTOMOIIBIO
CBOMCTB M3yUYEHHBIX pacIpeeIeHHi

11

[IpakTuyeckas pabora ¢
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

12

[IpumMepsl HENTPEPBIBHBIX CITyYaitHbIX
BeNMYUH. OYHKIUS IIIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnipenenenue. [Ipumepsr
3a/1a4, MPUBOJIALINX K MOKA3aTeILHOMY H
K HOPMAJIbHOMY PACIIpEAEICHUSIM

14

q)}IHKIII/ISI IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O paCpCaACICHUA

15

OYHKIUA ITIOTHOCTA BEPOSITHOCTH
HOPMAaJIbHOTO paclpeesieHus

16

[TocnenoBatenbHOCTH OJIMHOYHBIX
He3aBHCUMBIX cOObITHI. [Ipumep 3amaun,
MPUBOSAIICH K pacpeIeIeHUIO
IIyaccona

17

[IpakTruueckas padoTta ¢
WCTIOJIH30BAHUEM JJICKTPOHHBIX TaOJIUI]




KoBapuanus nByx ciy4alHBIX BEJIMYHUH.

18 Koaddurment koppensuun

19 CoBmecTHbIC HAOTIONEHUS IBYX BEJIIMYUH

20 Br16opounsIii ko3 duiineHt
KOppEeJSILAN

71 Paznuune Mex 1y JIMHEWHOMN CBA3BIO U
MIPUYUHHO-CIIEACTBEHHOM CBSA3BIO

22 JIunennas perpeccus

3 [IpakTuueckas padora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJINIL
[IpencraBneHne JaHHBIX C TOMOILIBIO

24 TaOJIUI] ¥ TUarpaMM, ONUCATEIbHAS
CTaTHCTHKA

75 OneITEI ¢ paBHOBO3MOXHBIMU
9JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITHI C
puMeHeHueM GopMy
Boruncnenue BeposiTHOCTEN COOBITHH C

7 NpUMEHEHHUEM TPapUUECKUX METOIOB!
KOOpJMHATHAsl MpsiMasi, 1IEPeBO,
auarpaMma Junepa

28 Crnyualinble BEJIMUMHBI U paclpeaesieHus

29 MaremaTtuueckoe OXXKuAaHue CIyqdaiiHON
BEJIMYUHBI

30 MaremaTtuueckoe 0KUAaHuE CIy4anHON
BEJTMYHUHBI

11 KonrtponsHas pabora: "BeposTtHocTs 1

cTaTUCTUKA"




32

Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM GopMyIt u rpadudecKux
METOJI0B

33

Brruncenue BeposaTHOCTEl COOBITHI C
npuMeHeHHeM (GopMyIT U TpapruecKuX
METOJI0B

34

Crny4daiiHble BETUYUHBI U
pacnpenenenus. MaremaTuueckoe
0KUJaHUE CITyYalHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
[MTPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kox o
IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
NPoBePsSIEMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yiabrarta
6 Teopus BEpOATHOCTEN M CTATUCTHKA
6.1 YuTtaTth ¥ CTPOUTH TAONHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh TOHATHSMHU: CcpefHee apupMETHYeCKoe, MeauaHa,
' HauOosbllIee, HAMMEHbIIIee 3HaYeHUE, pa3MaX MacCUBa YMCIIOBBIX JAHHbIX
OnepupoBaTh MOHATUAMU: CITyYalHBIM SKCIIEPUMEHT (OIIBIT) U CITydaiiHOe
coOBITHE, TEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJM) CIydaifHOTO
6.3 ONbITa; HAXOIUTh BEPOSTHOCTH B ONBITAX C PAaBHOBO3MOXKHBIMU
CIIy4allHBIMU COOBITHSIMHU, HAXOAUTH U CPABHUBATH BEPOSITHOCTH COOBITHI
B M3YUYEHHBIX CITyYalHBIX KCIIEPUMEHTAX
Haxoaute u ¢GopmynupoBath COOBITHS: NEpeceueHUue M OObEAMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' NOJIb30BaThCA  JuarpamMmMamMu  Oimepa W GOpMYJIOH  CIOXKEHMS
BEPOATHOCTEN MPH PEIICHUH 3a]a4
OnepupoBaTh MOHATUSAMH: YCJIOBHAasi BEPOSATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTH C MOMOIIBIO MPaBHJIA YMHOXEHHS, C
MIOMOUIBIO IEPEBA CIYYANHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PELLICHUH 3a7a4
OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMbIC UCIIBITAHUS, CEPUS
6.7 UCTIBITAHWH, yCTIeX W HEeyJa4a; HaXOAWTh BEPOSATHOCTH COOBITUN B CEPHH
' HE3aBUCHUMBIX MCIIBITAHUM 10 MEPBOr0 yCIeXa, HaXOJUTh BEPOATHOCTU
COOBITHI B CEpUU UCTIBITAaHUI bepHyn
6.8 OnepupoBaTh TMOHATUSAMH: CIydailHass BEJIMYMHA, paCIpeesICHHE
' BEPOATHOCTEN, AUarpaMma pacnpeaesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3ybTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsIEeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAUYEHUWA  CIy4yallHOM  BEJIMYMHBIINO

pacnpeaciiCHUIO UK C IIOMOLIBIO JUarpaMm




OnepupoBaTh TOHATHEM MAaTEMaTUYECKOTO OXHUIAHUS, IPUBOJUTH
MPUMEPHI TOTO, KaK MPUMEHSAETCS MaTeMaTUYeCKOe 0XKUJaHUE CITydalHOM

32 BCJIMYMHBI, HAXOIUTh MAaTEMaTHYECKOE OXHIAHHE TI0 JIAHHOMY
pacrpeiesieHUI0

53 HNmetsb npeacTaBiaeHue o 3aK0HE OOJBITUX YHCETT

5.4 HimeTh npeacTaBieHHe 0 HOPMAJILHOM PACIpeIeIICHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEHN M CTATUCTHKA

6.1

[IpencraBneHne JaHHBIX C TOMOIIbIO Tabmuin W auarpamMm.  CpenHee
apudmernueckoe, MenuaHa, HauOoOJbIIee W HAaWMEHBINEC 3HAYCHHUSA, pa3Max,
JUCTICPCHUS ¥ CTAHJAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

6.2

CnyualiHple SKCHEPUMEHTHI (OMBITBI) U CIy4aiHbIE COOBITHS. DIEeMEHTapHBIC
coObiTus (Mcxoabl). BeposTHOCTH chmyuyaiiHOTO CcOOBITHS. BIM30CTH YaCTOTHIM
BEPOSITHOCTH COOBITUH. CiydyaiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
coObITUSIMH. BEposATHOCTH COOBITHI B OMBITAXC PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMH

6.3

Omnepanuu Hajg COOBITUSAMH: IepecedyeHue, OObEeJUHEHUE, MPOTUBOIOIOXKHbIE
coObITs. [lnarpammsl Ditnepa. @opmyiia ClI0KeHUsS] BEpOSITHOCTEH

6.4

VYcnoBHas BEpOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo  cirydallHOro
skcniepuMmenTa. @opmyria moJHOH BeposiTHOCTH. HesaBucumMpie coOBITHS

6.5

KomOunatopuoe mnpaBwio ymHoxeHus. [lepectaHoBku u (dakropuan. Ywucio
coyeranuii. Tpeyronpuuk Ilackans. @opmyna 6maoma Herorona

6.6

bunapHblii cnyuyailiHbplii ONBIT (MCHBITaHHWE), ycleX M Heydauda. HesaBucumble
ucneiTanus. Cepusi HE3aBHCHMBIX HCHBITaHWM 110 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITAaHUN bepHym

6.7

Cnyuaiinas BennunHa. Pacnpenenenue BepostHocTed. [narpamMmma pacnpeneneHus.
[Ipumeps! pactipenienieHnid, B TOM YHCIIe TEOMETPUIECKOeH OMHOMUATILHOE

11 KIIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl NIpUMEHEHNT MaTEMaTHIECKOIO
OKHMJIaHHs, B TOM YHUCIE B 3aJayax U3 MOBCEIHEBHOM XKM3HU. MareMaruuyeckoe
OXKUJlaHue OMHAPHOM Cly4yailHOl BeTMYMHBI. MaTeMaTnyeckoe 0XXHUJaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe 0XKUAAHUE U JUCIIEPCHUS TEOMETPUIECKOTO
1 OMHOMUAJIBHOTO paclpeaeneHui

5.2

3akoH OONBIIMX YHCEN U €ro posib B HaykKe, Ipupojie u odmiectBe. BoiOopouHbIii
METOJ MCCIIEI0OBAaHUN
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[IpuMepsl HeENmpepbIBHBIX  CIOy4YalHbIX BelWdyuH. [loHATHE O MIIOTHOCTH
pacnpeneneHus. 3aia4du, IPUBOIAIINE K HOPMaJIbHOMY pacnpezenenuto. [lonsatue
0 HOpPMaJIbHOM paclpeaceHuN




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHON 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHEro o0Lero
TpedoBaHMS oOpa3oBaHus

Bnanenue meromamm 10Ka3aTeNbCTB, AITOPUTMAaMHU PpEHICHUS 3371a4;
yMeHHe (opMynIHpoBaTh W ONEPUPOBATH MOHSATHAMH: OINpEACICHUE,
aKCHOMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTelbCTBO,
paBHOCHIIBHBIE (POPMYITMPOBKH; IPUMEHSTh UX; yMEHUE (POPMYIINPOBATH
0o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOIB30BAaTh METOA MAaTeMaTHYeCKOW WHIYKINY;
IOPOBOJIUTH JOKa3aTeNbHbIE pACCYXACHUS TMpH pELlICHUH 3a7]ad,
1 OLICHWBATh  JIOTHYECKYI0 TPABWIBHOCTh  PACCYXKICHHH; yMEHHE
OTIEpPUPOBATH MOHSATHSIMH: MHOKECTBO, NMOJMHOXXECTBO, ONEpaluy Haj
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amrmapar i ONMCaHUs PeabHbBIX MPOIIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM 4YHCIE€ M3 JAPYIHX Y4YeOHBIX IPEIMETOB; YMEHHE
OIIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, UUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaTh M OMNHCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue OonepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YHUCIO, LIEJIOE YHCIIO,
CTEIEHb C LEJIBbIM IT0KA3aTeNIEeM, KOPEHb HATYPAJIbHOU CTENIEHH, CTEIICHb
C pauMOHaJbHBIM  IIOKa3aTelieM, CTENEHb C  JACHMCTBUTEIbHBIM
nokas3areiaeM, JIorapumM uucia, CHHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK I10 MOJYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHAJIBHOE  YHUCJIO,  MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
2 palMOHAIBHBIX, JCUCTBUTEIBHBIX YHUCENI, YMEHHME HCIOJb30BaTh
OpU3HAKU JEJIMMOCTH, HAUMEHbIIUI OOLIMI JeIuTeNb U HauMEeHbLIee
o01iee kpaTHOe, aropuT™ EBKIMaa npu pelieHnu 3aayd; 3HaKOMCTBO C
pPa3IMYHBIMM ~ IO3MLIMOHHBIMHU  CHCTEMAaMH  CYHUCIICHMS; yYMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHHH €O

CTETeHsIMU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-PAIIMOHATBHBIX

BLIpa)KeHHfI; YMCEHHUC ONCpUPOBATH IMOHATHUAMU: IIOCICAOBATCIBHOCTD,




apudmeTnyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHEUHO
yObIBaromasi  reoMeTpuuecKass  IMpOorpeccus; yMEHHE  3a]laBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHME ONEPUPOBATH NOHATHUAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMMCH KOMIUIEKCHBIX 4YMcen (FeoMeTpHuecKasi, TPUrOHOMETpHUYEcKas 1
anreOpanveckas); yMeTh MPOU3BOAUTH apu(PpMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAMM; HPUBOAUTH IPUMEPHI  HUCIOJI30BAHHUSA
KOMIUIEKCHBIX YMCEJ; ONEepUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMCTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMHU: palMOHAJIbHBIC, HUPPALMOHAJIbHBIC,
noKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUYecKre, TPUTOHOMETPHUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPUpPOBATh
HOHSATHSIMH: TOXKIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHMH M HEPABEHCTB, PAaBHOCWIBHOCTb
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IMOMOILBIO PA3JIMYHBIX MPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM; NPHUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTEMAaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIACTeH HAYKH U PEaNbHOM KU3HH

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIMH,
NEPUOTUYHOCTh (YHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (pyHKIMH, HanOoJbIIee M HaUMEHbIIICe 3HAYCHHS
GyHKIIMHA Ha TIPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIHS, aCUMITOTHI rpaduka
GyHKIUY, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIUU, TEOMETPUICCKUI U
(bU3MYEeCKU CMBICT TIPOW3BOJHOM, IEepBOOOpa3Has, ONpeacaEéHHBIN
UHTETpaJl; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QYHKIHH, YMEHHUE
BBIYUCIISATH  MPOW3BOJHBIC CYMMBI, TIPOM3BEICHHs, YaCTHOTO H
KOMIO3UINK (PYHKIHIA, HAXOAUTh YpPaBHEHHE KacaTelIbHOU K rpadukxy
(GYHKINU; YMEHHE HaXOIUTh MPOW3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIENOBaHUS (YHKIIMH,
HAXOJUTh HaWOONBIINEC W HAWMMEHBIINE 3HAYCHUS (PYHKIUH; CTPOUTH
rpaduKd MHOTOYJIEHOB C HMCIOJB30BAHUEM arrapara MaTeMaTH4YeCKOro
aHaM3a; TMPHUMEHSATh NPOM3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
peleHus B MPHUKJIAIAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKUX H

bu3nYecKuX 3a1a4ax; HaXOAUTh TIOMATU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCIrpaga; MpUBOJAUTE NPUMEPLI MATCMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMmeHue omnepupoBaTh HOHATUSAMM: rpaduk (yHKOUM, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIHNA, JTUHEWHas (YHKIWS, KBaJApaTHIHAS
byHKLU, panyoHaIbHast byHKLMA, CTEIeHHast GbyHKIM,
TPUTOHOMETPHUYECKHE (YHKIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKLIMU, TMOKa3zaTeslbHas M Jorapudmuyeckas (QyHKIUHM;, yMEHHE
CTpouTh Tpauku W3yueHHBIX (YHKIUH, BBIIOIHATH MPEOOpa3OBaHHA
rpaduKoB QYHKLUH, UCIIOIB30BaTh IpauKU AJIs U3yUSHHS ITPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peajbHOH KU3HM; BhIpaXkaTh (GOpMyIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA M TpadUKH (DYHKIHIA 171 pereHHs
YpaBHEHM, HEpPaBEHCTB M 3ajady C M[apamMeTpaMy; H300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, I0JIM U YacTH, Ha ABU)KEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEWHBIMU
(¢uHAHCAMM); COCTABIISATh BBIPAXKECHHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCJIOBHMIO 3aJa4yH, MCCIIEOBAaTh IMOJYYEHHOE pEIICHUE M
OLIEHUBATh MPABIONONOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanpHble CUTyallUH Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKEHUS,
YpPaBHEHHs, HEPABEHCTBA M MX CHCTEMbl II0 YCIOBHUIO 3aJauH,
UCCJIENA0BATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BaHUEM aImmapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyUYEHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: cpefHee apumeTnyeckoe, MeIuaHa,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
uH(}OpMaIMIo, TPEACTABICHHYIO B TA0IMIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIy0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHGOpMalLMI0O C TOMOUIbIO TabNWIl M JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadudecKux
METO/IOB M JJIEKTPOHHBIX CPEJICTB; Tpa(MueCcKH UCCIIeT0BATh COBMECTHBIC
HAOMIOJIEHUSI C TOMOIIBI0 JMarpaMM pacCEeMBaHUS U JIMHEHHOM

perpeccuu




YMeHHne onepupoBaTh IOHATHSAMH: CIIy4allHbIM ONBIT W CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIyYaHOIO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GopMysIbl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMYIy IOJHOM
BepOATHOCTH, (hopmyiny bepHyiu, koMOuHaTOpHbBIE (DAKTHI U POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHME ONEepUpOBaTh
NOHATUSAMM: CllydyallHas BEJIMYMHA, paCHpeleseHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OXHUAAHWE, JUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE
CIly4aifHOW BENWYHMHBI, (YHKIMH pPACIpENeNieHus] H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTeIbHOIO W HOPMAJIbHOIO PACIpEAEICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YyUEHHBIX paclpeneaeHuil it
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yYMEHUE NPUBOJIUTH MPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBLIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUH, YUCIO TMepecTaHoBOK; OMHOM HbloTOHA; ymeHue
NPUMEHITh KOMOWHATOPHBIE (DAaKTHI U PAaCCY>KICHHS JJIsl pEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH  pPEaJbHbIX  COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IIpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIWa, IUIOCKUH yrodi,
JBYI'PAaHHBIA YroJI, TPEXTPaHHBIM YroJ, CKPEIIMBAIOIIUECA IPsIMBIE,
[apaJUIEJIbHOCTD U NEPHNEHAUKYIISIPHOCTh NPSAMBIX M IJIOCKOCTEH, yToJl
MEXIY HPSAMBIMH, YIOJl MEXAY IPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCIIOJIb30BaTh IIPU
pELICHUH 3aa4y U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJCIN C TOMOIUBIO T€OMETPUYECKUX IOHATHN H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAb QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TIPABWIIbHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuienenunen, NpusMa, NUpaMuaa, (GUrypa M IMOBEPXHOCTb
BpaIeHus, NUINHAP, KOHYC, Imap, cdepa, miomanb chepsl, TIONAIb
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHycCa, IMIMHApa, 00bEM KyoOa,

MMPAMOYTOJIBHOI'O IMapauiCiienuneaa, nupaMuabl, MPU3MBI, HOUJIWMHIOPA,




KOHYCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHsI KOHYCa W IIWIMHJPA,
NapajuleJbHble OCU WJIM OCHOBAHUIO, CEYCHHE IIapa, ILIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHMKa, N300pa’kaTh MHOTOTPAHHUKH, (PUIYPBI U MOBEPXHOCTH
BpalLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUECKUX (PUTYp, CAMOCTOSATEIBHO
(bopMyIIMpOBaTh ONpEAEICHUS U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (GUryp, 0OOCHOBBIBATH WM
onpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccuuxanuio ¢uryp 1o
pa3NYHBIM TPU3HAKAM, BBHITIONHATH HEOOXOAMMBIE JOMOIHUTEIbHBIC

HOCTPOCHHSI
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YMeHHe OmnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B MNPOCTPAHCTBE,
napauIebHbIA MEPEHOC, CHMMETpPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe MMOA00MS, TOMO0OHBIE (HUTYpBI;, yMEHHE
pacno3HaBaTh paBHbIC W MOJOOHBIC (HUTYPHI, B TOM YHCIE B MPHPOIE,
UCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'€OMETPHUCCKUE OTHOLICHHS
IPH PEIICHHUHN 33/1a4; HAXOAUTh T€OMETPUUECKHIE BEJTMYMHBI (IJTHHA, YTOJI,
IUIOIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUCOHBIX PEIMETOB H
U3 peajbHOW >KU3HH, YMEHHE BBIYUCIATH T'€OMETPUYCCKUE BEIUUHHBI
(MHa, yroj, Iomans, o0bEM, IUIONIA[h MOBEPXHOCTH), HMCIONB3YS
U3y4eHHbIe (OPMYJIBI U METOBI, B TOM YKCIIEC: IUIONIAlb MTOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, NWIHHIPA, TUIOMAas chepbl; 00bEM Ky0a,
HPSIMOYTOJIBHOTO  TTapajlyiesIeie/ia, MHUPaMHUIbl, MPU3MbI, IHIHHIPA,

KOHYCa, [I1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh NOHIATUSIMMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BECHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTopa Mo 0aswucy,
CKAJIPHOE MPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPAMM; YMEHHUE HUCIIONIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIsL pelIeHHs TeOMETPUYECKMX 3aJad M 3a7ad Jpyrux ydeOHbIX

IIPEAMETOB
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YMenue BBI6I/IpaTL HO,Z[XOI[HH_II/II\/'I METOH UId PpCHICHUA 3aJadvu;
INIOHMMAaHHUE 3HAYUMOCTH MATEMATHKW B HW3Y4YCHHU IIPUPOJHBIX H
O6H.I€CTBCHHLIX nponeccoB H ﬂBHeHHfI; YMCHHUC  PpaCIIO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBEC, YMCHHC IPUBOAUTH




IpUMEPBl MATEMaTUYECKUX OTKPBITHM pPOCCHHCKOM M  MHPOBOU

MaTeMaTH4eCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncna. [Ipu3Haku 1eIMMOCTH IeNbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIIEHTHI,
' OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
13 ApudmeTrnueckuii KOpeHb HATypaJIbHOU cTerneHu. JleficTBus ¢ apudmMeTHIecKuMu
' KOPHSIMH HAaTypaJbHOU CTEIIeHH
1.4 Crenenp ¢ wuenbiM mnokaszareneMmM. CTeneHb C palMOHAIbHBIM [TOKa3aTeIeM.
' CBoiicTBa cTeneHN
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIE JOTapHUPMBI
JleiicTBuTEeNbHBIC 4YHUCHA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7 gucnaMu. [lpuOmmk€HHbIC BBIYUCICHHS, IpaBWIA OKPYIJICHUS, NPUKHAKA H
OLICHKA pe3yJbTaTa BIUMCICHHIA
1.8 IIpeoOpa3oBanue BeIpaKEeHUN
1.9 KommiiekcHbie uncina
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Ienbie 1 1poOHO-paIMOHATIEHBIE YPABHEHHS
2.2 HppannoHanbHble ypaBHEHHS
23 TpuronomeTpudeckue ypaBHEHHUs
2.4 [Toka3zaTenbHbBIE U JTOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 WppanmonanbHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOTapu(PpMUIECKIEC HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeeanTeb MaTPUILbI
3 OyHKIMU U Tpaduku




OyHkuus, crnocoOwl 3aaanusg Gpynkuuu. ['paduk QyHkuuu. BzaumHo oOpaTHbie

>l ¢ynkuun. Yétneie u Heu€tHele GyHkmu. [lepuoanueckue GyHKIuu
OO6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymum QyHKmu.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee M HauMMeHblee 3HAYEHUE
(GYHKIIMU HAa IPOMEKYTKE
13 CreneHHass (QyHKLUUS C HaTypaJbHBIM M LeNbIM Ioka3aTeneMm. E€ cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1n-OW CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUU, X CBOICTBA U rpaduku
16 Toukn paspbiBa. AcumnTotel rpadgukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHNUS TIOCIEIOBATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyia CIOKHBIX MIPOLEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 IIpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMN
[IpumeHeHre TPOM3BOIHONW K HCCIENOBAaHUIO (YHKUMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHrne Hanbonb1ero 1 HauMeHbIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTterpan
5 MHoOk€eCTBa U JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Maremartuka. Anredpa u Hayajla MaTeMaTUYecKoro aHanusa; 10 knacc.
yriyonenHoe o0ydenue Mepaisik A.I'., Homuposckuii J[.A., [TonskoB B.M.; non
penakuueii [Togonsckoro B.E. OOuiecTBo ¢ OrpaHMu4€HHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o0111eCTBO
«3narenbctBo «IIpocBenieHue

* Maremaruka. Anredpa v Hayaia MaTeMaTHueckoro aHanusa; 11 kiacc.
yriyonenHoe ooydenune Mepaisk A.I'., Homuposckuii J[.A., [TonskoB B.M.; monx
penakiueit [Togonbsckoro B.E. O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii enTp « BEHTAHA-I'PA®y; AkiinonepHoe 001IecTBO
«M3marenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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