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INOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIYOJEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOnEHHOrO ypoBHS Ha YPOBHE
cpenHero oobmero oOpazoBaHus. Y4eOHBIM Kypc mpenHasHayeH Mg (QOpMHUpPOBaHUS Yy
00yJarouumxcsi CTaTUCTUYECKON KYJIbTYpbl W TOHUMAHHS POJH TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOTO MHCTPYMEHTA [T U3YUCHUS CITy4alHBIX COOBITHI, BETMUWH U TIporieccoB. [Ipu
M3YYEHUU Kypca o0oramarTcs IMpeAcTaBiIeHHs OO0y4aroluuxcs O MEeTOoAaX HWCCIeIOBaHUs
M3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX
METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHHUS.

Copgepxanue y4eOHOro Kypca HampaBlIe€HO Ha 3aKpEIUICHHE 3HAHHM, MONTY4YeHHBIX MpU
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUI O
CIIyYaHBIX BEJIMYMHAX U B3AMMOCBS3AX MEXAY HUMHU HA BAKHBIX IIPUMEPAX, CHOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYIKAIOMIEro Mupa. B pe3ynbrare y 00y4aromuxcst JoHKHO ¢hopMUpPOBATHCS
NpelICTaBlIeHUEe O Haubolee YHOTPEOUTENbHBIX M OOIIUX MaTeMaTHYeCKUX MOJEINSIX,
UCIONB3YEMBIX  JUIS  ONUCAaHUS AHTPOIIOMETPUYECKUX H  JAeMorpaduyecKux BeIHYUH,
MOTPEIIHOCTe B paslMYHbIE poJa W3MEPCHHSX, UIMTCILHOCTH O€30TKa3HOW pPaboThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B OOIIECTBE. Y YeOHBII
Kypc siBisiercs 0a30i 71 OCBOCHUS BEPOSTHOCTHO-CTATUCTUYECKHX METO/I0B, HEOOXOIMMBIX
CIIELIMATIMCTAM HE TOJBKO MHXEHEPHBIX CHEUHAIBHOCTEH, HO TAaKK€ COLMAIBHBIX U
TICUXOJIOTHYECKUX, TMOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B 3HAYUTEIBHOU Mepe
WCIIOJIB3YIOT aliapar aHajm3a 0obux JaHHbIX. LleHTpanbHyro yacTh y4eOHOT0 Kypca 3aHUMaeT
oOcyxJeHHe 3aKoHa OOJBIIMX 4YHCced — (PYHIAMEHTAIBHOTO 3aKOHA MPUPOJBI, HMEOIIEro
MaTeMaTHYeCKyIo (hOpMaIu3aluio.

B cootBeTcTBHMU C yKa3aHHBIMU IIEJIIMH B CTPYKType yueOHoro kypca «BeposTHocTh u
CTAaTUCTUKA» Ha YrIyOJEHHOM YpPOBHE BBIIENIEHBI OCHOBHBIE COJIEpPKATEIIbHBIC JIMHUU:
«CnyyJaiiHbie cOOBITUS U BEpOSTHOCTU» U «CiTydaifHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID.

[ToMHMO OCHOBHBIX JIMHUHN B y4eOHBII Kypc BKIIOUYESHBI 3JIEMEHTHI TEOPUH Tpad)OB U TEOPUHU
MHOECTB, HEOOXOIUMBIE JJIsl TIOJTHOIICHHOTO OCBOSHUSI MaTepualia TaHHOTO y4eOHOTO Kypca U
CMEXHBIX MaTEeMAaTUUECKUX YI€OHBIX KYPCOB.

Copnepxanne nuaun «ClydaiiHble COOBITUS M BEPOSITHOCTH» CIYXKHT OCHOBOHM JUIs
(dbopMUpOBaHUS MPEJCTABICHUH O pacIpeieTICHIH BEPOSATHOCTEH MEKAY 3HAUCHUSIMU CITyYaitHBIX
BEJIMYMH. BakHYIO 4acTh B ATON COAEPKATEIbHON JTUHUH 3aHUMAET U3Y4E€HUE T€OMETPUUECKOTO
U OMHOMHAIBHOTO PACTPENEICHUH W 3HAKOMCTBO C HX HENPEPHIBHBIMU aHAJOTaMud —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/ieICHUsIMH.

TeMmbl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMM BEIMYMHAMHU W PpaACIpEACNICHUSIMHU,
aKICHTUPYIOT BHUMaHHE OOYYaIOIIMXCsS Ha ONMWCAHUM W WM3YYCHHH CIy4YalHBIX SIBICHHHA C
MOMOIIBIO HEMPephIBHBIX (PyHKIMH. OCHOBHOE BHUMAHHE YJEISAETCS IOKa3aTeIbHOMY U
HOPMAaJIbHOMY PacCIpEAEICHUSIM.

B yuebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMHUTEIHHOE W3YUEHUE CBSI3U MEKIY
CIIy4aifHBIMU BEJIMYMHAMU U OMTUCaHHUE 3TOM CBA3H C TOMOUIbIO KO3 (PpULIMEeHTa KOPPETSIUH U €T0
BBIOOPOYHOrO aHajora. OTHU D3JEMEHTHl COAEpKAaHMSI pPa3BUBAIOT TeMmy «Jlmarpammbl
paccenBaHMs», U3YYCHHYIO Ha YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHusi, U BO MHOTOM OTHPAIOTCS
Ha CBEJICHUS U3 KYPCOB alIreOpbl M T€OMETPHH.



Emé oaun sneMeHT copepkaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CITYYalHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIONUX B CAUHUIY BPEMECHHU.
O3HakoMJIEHUE C pacHpe/eICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHble CIEIUAIbHOCTH, CBS3aHHBbIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsydenne ydueOHOTro Kypca «BeposSTHOCTh M CTaTHCTUKa» HA YIIIYOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl U nenu. CreneHb (BaJCHTHOCTH) BEPITHUHEI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BepositHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHEe, O0OBEIUHEHHE, MPOTUBOIOJIOKHEIC COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSATHOCTEN. JlepeBO ClydyallHOTO 3KCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiteca. HezaBucumblie coObITHS.

bunapHbIii ciydaliHbIil ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. HezaBucuMble UCIIBITAHUS.
Cepus HE3aBUCHMMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucio
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6uaoma HeroToHa.

Cepusi He3aBUCHUMBIX wHcnbiTaHui bepuymnu. CnyualiHelii BbIOOp W3 KOHEYHOU
COBOKYIIHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jlmarpamma pacripesesieHus.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripe/ielieHuil, B TOM 4HClie TeOMETPUUECKOe U OMHOMUANIBHOE.

CoBMeCTHOE pacrmpeielieHHe JBYX CIIy4yalHbIX BelnuM4WH. He3zaBucumble ciydaiiHbIe
BeIMUYMHbL. MaremMaTHueckoe OXHJaHue clydyailHOM BenuuuHbl (pacupenenenus). [Ipumepst
IPUMEHEHHs MaTeMaTHYeCKOro OXKHUIaHusl (CTpaxoBaHue, JoTepesi). MaremaTuueckoe 0XKuJaHue
OMHApHOM Ciy4ailHON BeTMYMHBI. MaTemaThyeckoe OXKUIaHHE CYMMBI CIYYalHBIX BEIHYHH.
MaremaTnueckoe 0XKH1JAaHue TEOMETPUUECKOT0 M OMHOMHAIILHOTO paclpe/IesIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Hucnepcuss 6MHapHOM ciydaliHOW BelnMUYMHBI. MaTeMaTHuecKoe OKUAAHWE MPOU3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcust U cTaHAapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pacupeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacupeneneHus.

11 KUIIACC

HepaBenctBo UeOwnmméBa. Teopema YeOwnrméBa. Teopema bepnymiu. 3akoH Oo0IbIINX
yucen. BbeiOopouHblii MeTos wuccienoBaHuil. Breibopounbie xapaktepucTukd. OleHHBaHWE
BEPOSTHOCTH COOBITHS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeacacHuil.

HenpepsiBHble cnydaiiHble BenuduHbl. [IprMepbl. DyHKIUSA IJIOTHOCTH BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe M €ro CBOWCTBA. 3ajJauyd, INPUBOAAIINE K
MIOKA3aTeIbHOMY PpAaCIpeNeieHHI0. 3ajaud, MPUBOIALIME K HOPMAJIbHOMY pAcCIpEAEIEHUIO.
OyHKIUS TIOTHOCTH BEPOATHOCTH II0KA3aTEIBHOTO pachpeneneHus, (yHKUHS IUIOTHOCTU
BEPOSITHOCTH HOPMaJbHOrO pactpezneneHus. OyHKIMsS MIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeneneHus.

[TocnenoBaTeabHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3anaud, NPUBOASIIINE K
pacupenenenuro Ilyaccona.



KoBapuanust nByx ciydaiiHeix BenudnH. KodpduumeHT IUHEHHOW KOppEsIuu.
CoBmecTHBIC HAOMIOIEHNS IBYX BeIHUMH. Beibopounsiii koahdunuent xoppemsiuuu. Pasnmuune
MEXIY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINUX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHUE O MaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbI, MCIOJb30BAHUE 3THUX JOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTEeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUast 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHHH, BOCIPUUMYUBOCTh K MaTeMaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gunyeckass akTUBHOCTb),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JIt00Us, HHTEpEC K pa3IHYHbIM chepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE NIPUPOJHONM M COLMAIBHOM Cpefbl, OCO3HAHUE
J100aIbHOT0 XapaKTepa 3KOJIOTUYECKUX MpobieM, OpueHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’Kalollel cpe/ibl, INTAaHUPOBAHHUE TIOCTYIKOB U OIICHKU
MX BO3MOHBIX IOCIIEICTBUI JUIsl OKPYKAIOLLEH CPEJIbL;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYeCKOH HayKH Kak chepsl
YEJIOBEUECKON JIEATEIbHOCTH, ITAOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTHUS LIMBWIM3ALMH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KIACCU(UKAINUA, OCHOBAHUSA JUIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIATENIbHbIC, eAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPXKACHHUSAX, TMpemiaraTh KpPUTEpUU JJIS  BBISBICHUA
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTehCTBA MATEMATHUYECKUX YTBEPXKICHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIUIO, MHECHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA ~ HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTH 0OOOIICHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs], UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U IS
peuIeHus 3a/1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HH(POpPMANMIO pPAa3IHYHBIX BHIOB U  (QopMm
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hOpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMbl, TMPOOIEMBI,
pelaeMoi 3a/1auu, BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS] C CY)KICHUSAMU JPYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3JIM4YUe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HUCCJICa0BaHUA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHble yHHBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU IMO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CIOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIEcca U pe3yiIbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEJAOCTWXKEHHMsS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/Jad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHON paloOThI, pacrpenensiTb BHIbI paboT, JOTrOBapHBAaThbCs, O0CYXKAATh
MIPOIIECC U PE3YNbTAT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJICHAMHA KOMaHJbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJaaa B OOLIMI MPOXYKT MO KPHUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJIHO OTEpUPOBATH MOHATHSAMHU: Tpad, TUIOCKHK rpad, CBA3HBIA rpad, myTh B rpade,
LieNb, LIUKIL, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOZHO OIMEPUPOBATh TOHATUSMHU: CIYYalHBIH OSKCHEPUMEHT (OMbBIT), CIyJaiHOe
coObITHE, AJIEMEHTAapHOE Ciy4ailHOe COOBITHE (RJIIEMEHTAapHBI HCXOMA) CIy4allHOrO OIBITA,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (POPMYTUpPOBATH COOBITHS: TNEpeceueHue, OObEIMHEHUE TaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIOJIOXHOE JIaHHOMY, MCIIONb30BaTh JuarpaMmbl OWjepa, KOOPAMHATHYIO
OpsIMyI0 JJIsi pelIeHHs 3aj7ad, I0JIb30BaThcsi (OPMYINION CIIOXKEHHS BEpPOATHOCTEH st
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

OIEpUpPOBaTh NOHATHUAMHU: YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTU COOBITHIA C
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, MCIONb30BATh (HOPMYIY IMOJIHON
BeposaTHOCTH, (popmyny baiieca mpu perneHun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ 10 OpraHU3aliK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh HM3YYEHHBIE KOMOHMHATOpHBIE (OPMYNBI JJsl TIEPEUYMCIICHUS DIIEMEHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUN CIIy4alHOTO OIbITa, pEIICHUS 3aJady 10 TEOopUu
BEPOSITHOCTEN;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (UCIIBITAHUE), YCIIEX U
HEeyJaya, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs UCIBITAHUMN, HAXOJIUTh BEPOSTHOCTU COOBITUH: B
CEpUU UCTIBITAaHUI JI0 TIEPBOTO yCIexa, B CepUH UCHBITAHUN BepHyIn, B OMbITE, CBI3aHHOM CO
CJIlydaifHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CllydaliHasl BEJIMUMHA, paCIpeeIeHNEe BEPOSATHOCTEN,
quarpamma pacripesiesieHusi, OMHapHas cilydaiiHas BeJIMYMHa, T€OMETpUYEecKoe, OMHOMHUAIbHOE
pacrpezeneHue;

ONEpPUPOBATh TMOHATUSAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O PaclpeesieHUs ABYX CIy4YallHbIX BEJIMYUH AJIs BbIACICHUS
pacmpeneneHns — KaXA0W  BEIUYMHBI,  ONPEAENCHUS  HE3aBHUCHUMOCTH  CIIy4alHBIX
BEJIMYMH;CBOOOTHO ONEPUPOBATH MOHSATUEM MATEMATUYECKOTO OKUAAHUS CTy4aifHONM BETUYHHBI
(pacpenenenus), MPUMEHSITh CBOMCTBA MAaTEMaTHYECKOTO OXUIAHHS TMPH PEIIeHUH 3a/ad,
BBIUHCIISITH MaTeMaTHYECKOE OKUAaHHE OMHOMHUAIBHOIO UM T'€OMETPUYECKOrO paclpeseseHull;
CBOOOZHO ONEpUPOBATH MOHATUSAMHU: JTUCHEPCUs, CTaHAAPTHOE OTKJIOHEHUE CIy4ailHOMN
BEJIMYMHBI, TPUMEHSATh CBOMCTBA AHMCIEPCUHM CIYYaiHON BEIMYMHBI (pacHpeneNieHus) MpU
pEIIEHNN 3a/ad, BBIYMCIATH JUCIEPCUI0O M CTAHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOIO HU
OMHOMHUAIBHOTO pacrpeaeeHuH.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

BBIUMCIISATh BBIOOPOUYHBIE XAPAaKTEPUCTHUKKM TIO JaHHOW BBIOOpKE W  OIICHHUBATH
XapaKTePUCTUKU TEHEPAITbHONW COBOKYIMHOCTH [AHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTHUKAM.
OueHuBaTh BEPOSTHOCTU COOBITUH M MPOBEPSATH MPOCTEUIINE CTATUCTUYECKUE THUIOTE3BI,
MOJIb3YACh U3YUYEHHBIMH PacpeIesICHUIMU;

NPUBOAUTH MPUMEPHI 3aJay, MPUBOALIMX K IOKA3aTEIbHOMY paCIpelesieHUI0, 3aj1ad,
MPHUBOJSAIINX K HOPMAIBHOMY pactpenencanio. OnepupoBarh MOHATUSIMU: (PYHKIUS TUIOTHOCTH
BEPOATHOCTH MOKA3aTEeIbHOTO pacrpeaeaeHus], GyHKIHS IOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpezeneHusi, GyHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO paclpeaeseHUs;0npeaesiTh
KO3 PHULIMEHT TUHEHHON KOPPETALMH, BBIOOPOUYHBIN KOI(PDUIIMEHT KOPPETSALHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHl Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranus beprnynnu. CiyualiHblii BBIOOP 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUMHBI U pacIIpeeIeHUsS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET 5
2 DJIEeMEHThl MaTEMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrupeeineHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HbI rpad, npeacTaBieHue
3aJia4M ¢ MOMOIIBIO Tpada

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenbp (BaJIGHTHOCTb) BEPILUHBI.
[Tyte B rpade. Llenn n muKIIb!
I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT O DKCIIEPUMEHTA

CrnyyaliHble 9KCIIEPUMEHTHI (OMBITHI) U
cilyyaiiHble cOObITHSA. DIeMeHTapHbIe
COOBITHSI (MUCXOIBI)

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB cltydaliHOTO COOBITHS.
BepositTHoCTH COOBITHH B OTBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. PopMyia CII0KEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyna ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE

9 BeposiTHOCTeN. Dopmyna ycI0BHON
BEPOSITHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHOE PaBUIO YMHOKEHHUS.
[TepectanoBku u (axkropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6unoma HeroTona
KonTponbnas padorta Nel: "I'padwr,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBINA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN J0 NIEPBOTrO
ycrexa

17 Cepust HE3aBUCUMBIX HCTIBITAaHUH J10
MEPBOro ycrexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTeH. Jlnarpamma
pacrpezeneHus

22

Onepauuu Haj cay4aiiHBIMU
BenuuyuHaMmu. [Ipumepst
pacnpenenenuil. bunapnas ciydaitHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

Marematuueckoe 0XKHIaHNE
ciyyaiiHol BennurHbl. COBMECTHOE
pacrpeneieHue IByX CIy4aiHbIX
BEJINYUH

He3zaBucumsble ciiydailHble BEJIMYMHBL.
CBolicTBa MaTEMaTHYECKOTO
0’KHMJIaHMs1. MaremaTndeckoe
OKHJaHue OMHApHOM cllydaiiHOM
BEJIMYHUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECcKOro 1 OMHOMHUAIBHOTO
pacnpeneneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BenurHbl. CBOMCTBA JUCTIEPCUT




29

30

31

32

MaremaTtuueckoe OXXHAaHUue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHMBbIX CJIy‘-Iaf/'IHBIX BCJIMYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezenenus. [Ipakrudeckas padbora
C MCIOJIb30BAaHUEM 3JICKTPOHHBIX
TaOJINIL

Jlucriepcust M CTaHIAPTHOE
OTKJIOHEHHE F€OMETPHYECKOTO
pacnpezaenenus. . [Ipaktudyeckas
paboTa ¢ UCI0JIb30BaHHEM
DJIEKTPOHHBIX TAOJIUII

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

33

34

KonTponpHas padora Ne2:
"Ucneitanus bepnymnu. Cinyuaiinsie
BEJIMUMHBI U pacnpeaeneHus"

O000111eHME U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeObimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIITUX YHCEeTT

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCEIT

Hepasencro YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCET

Br16opouHbIii METO MiCCNeOBaHUM

[IpakTuueckas pabota c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/III

I'enepanbHas COBOKYMHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero 1 Jucnepcun
reHepAIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun




TEHEpaJIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpereleHun

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpeneIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEpBIBHBIX CIIy4alHbIX

BCINYHH. CDYHKI_II/ISI IIJIOTHOCTH
BCPOATHOCTH

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

14

15

CDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaACICHUA

CDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
HOPMAJIbBHOT'O PACIIpCACIICHUA

16

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
IIPUBOJALICH K PACIIPEAETICHUIO
Ilyaccona

17

[IpakTuueckas pabota c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/II_[




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensuuu

19 CoBMecCTHBIC HAOTIOJICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOpPEJISLII

o1 Paznuuue Mex1y TMHEHHON CBS3BIO U
MPUYHUHHO-CIICICTBEHHOM CBS3bIO

22 Jluneitnas perpeccus

3 [IpakTrueckas padoTa ¢
WCIIOJI30BAHUEM DJICKTPOHHBIX TAOJIUIT
[IpencraBieHue JaHHBIX C TOMOIIIBIO

24 TaOJIUI] M TUarpamMM, OIHcaTeIbHas
CTaTHCTHKA

)5 OMBITH ¢ PABHOBO3MOKHBIMH
3JIEMEHTapPHBIMU COOBITUSMH

2% Brruncnenue BeposiTHOCTEN COOBITHI C
npuMeHeHueM Gopmyin
Brruncnenmne BeposiTHOCTEH COOBITUI C

7 MIPUMEHEHHEM T'paUUECKUX METO/I0B:
KOOpAMHATHAs HpsiMasi, 1I€pEBO,
nuarpaMma Ditnepa

28 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKo€e OKHUIAHUE CITyYaiHOM
BEITMYUHEI

30 MaremaTuuecKOe OKUIAHUE CIyYalHON
BCIIMYUHBI

31 KonTponbnas pabota: "BepostHOCTs 1

cTaTuCTUKA"




32

33

34

Brruucienue BepoITHOCTEH COOBITHIM €
pUMeHeHHeM (OopMyIT U TpapuuecKux
METO/IOB

Brruucienue BepoITHOCTEH COOBITHIM €
npuMeHeHueM Gopmyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETMYUHBI U
pacnpenenenus. Marematuyeckoe
0’KHJIaHHUE CITy4YallHON BEJTUYMHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MaCCUBA YHCIIOBBIX JaHHbBIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIA HCXOM) CIy4aifHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITy4aifHBIMU COOBITHUSIMH, HAXOAUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JTaHHOMY COOBITHIO;
’ MOJIb30BAThCA  JUarpamMmamu  Oiinepa U QOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUH /10 MEPBOrO YCIeXa, HaXOJIUTh BEPOATHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnum
6.8 OnepupoBaTb MNOHATHSMM: CllydallHas BEJIMYMHA, pACIpPENEICHUE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJabTarta
5 Teopus BeposTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIAyYallHOM  BEJIMYUHBINO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUUYCCKOIO OXHUAaHHA, IIPUBOIUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC cnyqaﬁﬁoﬁ

32 BEJIMYMHBI, HAXOAUTh MaTEeMaTHYeCKOe OXHUJaHWE IO JaHHOMY
pacrnpezieNieHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apupMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWMMCHbBIICE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YHCIIOBBIX HAOOPOB

ChyvaliHple SKCIIEPUMEHTHI (OMBITBHI) M CIIydalHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH. BEpOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMHA

Onepauuu Haa COOBITUAMHU: TIepecedeHHue, OOBbEIWHEHHUE, IPOTUBOMOIOKHBIE
coObITud. uarpammel Ditnepa. @opmyrna claoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. @opmyna nosiHoM BeposiTHOCTH. HezaBucrumbie cCOOBITHS
KomOunatopHoe mnpaBwio ymHOXkeHusd. IlepectaHoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucneltadns. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipeneneHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUEC. HpI/IMepI)I MPUMEHCHUA MAaTEMATHYECKOT'O
OXuJaHus, B TOM 4YHUCIIC B 3aJjadyax H3 HOBCG)IHGBHOP'I JKU3HU. MaTreMaTndyeckoe
OKHMJIaHWE OWHApPHOW CITydallHOW BEIWYWHBI. MareMaTndeckoe OXKHIAAHUE CYMMBbI
CIIy4allHbIX BeMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCTIEPCHS T€OMETPHUECKOT0
1 OMHOMHUAJIBHOTO pacIpeaesieHHH

52

3akoH OOJBIINX YHUCEN W €ro poJib B HayKe, MpUpojae U obmiecTBe. BrIOOpOUHBIH
METOJI UCCIICNOBAaHNHI




IIpuMepsl HENpepbIBHBIX — ClydalHbIX BeanyuH. [loHATHE O IJIOTHOCTH
53 pacnpezenenus. 3aiady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyaHpoBaTh U ONEPUPOBATh IMOHATUSAMU: ONPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJ MaTeMaTUYeCKOM HWHIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOXECTBO, ONEpaliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU pELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocobaMu; UCIOJIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0E€ YHUCIIO,
CTETeHb C LIEIbIM MMOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
mokasarenem, JorapuM dHclIa, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHWCIIA, OCTATOK IO MOJYJI0, pallOHAIbHOE YHCIIO,
HppalMoOHAIBHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JACIIUTCIIb 1 HAMMCHBIICC
oOmiee KkpaTHOE, adropuT™M EBKIHIA MpU pelieHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTeNeHsAMH M Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHE OICPHUPOBATH MOHATHUAMH: NOCICAOBATCIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMeTpUYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEePUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHUCIO, COMPSIKEHHDBIC
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popMma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH IPUMEPHI  HCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUSA W HCEPABCHCTBA, HX CUCTEMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUCCKHX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKLUS, YETHOCTh (YHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKE, HepepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBast U BTOpas NPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeIEHHbIN
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy
(GyHKIIMM; YMEHUE HaXOAWTh IMPOU3BOJHBIC AJIEMEHTApHBIX (PYHKIIMA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaumOOJbIIME W HAMMEHBIINE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJb30BAHKUEM amlapara MaTeMaTH4YeCKOTo
aHalu3a; MPUMEHATh NPOM3BOJIHYIO Il HAXOXKICHHUS HAWIYdIIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

(bU3HYEeCKUX 3aa4ax; HaXOJUTh TUIOMAIH U 00bEMBI (PUTYD C TTOMOIIBIO




HHTErpaia; MpuBOAUTb MNPHUMECPbI MATEMATHYCCKOI'0O MOACIIMPOBAHUSA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh HOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMU, TOKa3arenbHas M Jorapupmuueckas (yHKIUH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCIIOIB30BATH TPAPHUKH TSI U3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 PeaIbHOM JKU3HU; BBIPAXKaTh (POPMYyJIaMU 3aBUCUMOCTH MEX]TY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4dd, MCCIENOBATh IOJYyYEHHOE DELICHUE H
OLIEHUBAaTh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIOIb30BAaHUEM aIllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyUYEHHBIN pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIIaX, HA qUarpammax, rpapukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAOB U 3JI€KTpOHHBIX CpGI[CTB; rpaq)nqecxn HCCJICO0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUIAHHWE, JHUCICPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIIyyallHOW  BEJIMYMHBI, (YHKIMH PACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
peleHus 3a7ad; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUS TSI pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA yIJa, IUIOCKUI yrod,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HpPSIMOM M IJIOCKOCTBIO, YIOJd MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BATh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9UN

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa m IMOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, wmap, cdepa, miomanasb cepsl, IIomaib
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM Kyoa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIpPA,




KOHYCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHIpA,
[apajuleJibHblE OCH WJIM OCHOBAaHMIO, CEYEHME Ilapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PHUTYp, CAMOCTOATEIBHO
dbopMynupoBaTh ONpeAeaeHus u3ydaemMbIx (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M NMPU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAWTH Kiaccudukanuio ¢uryp mo
Pa3IMYHBIM TIPU3HAKAM, BBINOJHATH HEOOXOIMMBIE IOMOJHUTEIHHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HCIOJIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHAUH 3a/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmuHA, yroj, MomaAb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOII06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEICHHUE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4deOHbIX

npeamMecToOB
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YMeHue BuIOMpaTh TMOAXOANIMN METOA Ui peUIeHUs 3a7auu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHHUHU TMPUPOAHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia U BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' 0eCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eiicTBHs ¢ apuMeTHIECKUMU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamMu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BIUUCICHUN
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTells MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkiuu. Hymum QyHKImm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K MCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanu3a; 10 kiacc. yriyoneHHoe
obyuenue Mep3nsak A.I'., Homuporckuii [[.A., [Tonsko B.M.; mox penaknueii [Togonbckoro
B.E. O6miecTBO ¢ orpaHnueHHO#N 0TBETCTBEHHOCThIO M3naTenbckuii ientp «BEHTAHA-
I'PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenne»

» Marematuka. AnreOpa v Hayalla MaTeMaTUYeCKOro ananusa; 11 kimacc. yrayOneHHoe
oOyuenue Mepansak A.I'., Homuposckuii I.A., IlonskoB B.M.; nox peagaxiueit [Togonsckoro
B.E. O6miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTRIO M3naTenbckuii ientp «BEHTAHA-
I'PA®»; AxunonepHoe oo6miectBo «M3narensctBo «lIpocBemenue»

» Marematuka. ['eomerpus; 10 kiacc. yrimyonennoe ooydenne Mep3msik A.l'., HomupoBckuit
J.A., TTonskos B.M.; non penakuueit [lononsckoro B.E. OGmiecTBo ¢ orpannyeHHON
otBeTcTBeHHOCThIO0 M3narensckuil nenTp «BEHTAHA-I'PA®y; AkumonepHoe o011ecTBO
«3marenscTBO «lIpocsemenue»

* Marematuka. ['eomerpus; 11 knacc. yrnyonennoe oO0yuenne Mepansk A.I'., HomupoBckuit
J.A., Tlonskos B.M.; nox penakuueit [lononsckoro B.E. OGmiecTBo ¢ orpaHnyeHHON
otBeTcTBeHHOCThIO0 M3narensckuil nenTp «BEHTAHA-I'PA®y; AkumonepHoe o011ecTBO

«M31aTenbpCTBO ((HpOCBCIJ_ICHI/IC»

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[Topran wHbOpMAIIMOHHO-METOANYECKON moaepx Ky nois3oBateneid OI'NUC «Mos mkoma
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