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INNOACHUTEJ/IBHAA 3AIIUCKA

YueOHBIM Kypc «BepOSTHOCTE M CTATUCTHUKA» YIJIYOJIEHHOTO YPOBHSA
SBISICTCS IPOJODKCHUEM UM Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
YIIIyOIEHHOTO YPOBHS HA YPOBHE CPETHErO OOIIEr0 00pa30BaHMS. Y UCOHBIM KYpPC
npeaHa3HaueH g GOPMHPOBAHUSA Y OOYUAIOIIUXCS CTATUCTHUCCKON KYJIBTYPEI U
MOHUMAHUS POJIM TCOPUM BEPOATHOCTEH KAK MATEMATHYECKOTO MHCTPYMEHTA JJIs
M3YUYECHUS CIYYaMHBIX COOBITUM, BEIWYMH M IponeccoB. llpum u3yuenumm kypca
oboramiaroTcss IMPEACTABIACHUSA OOyYaroIMXcsi O METOAAaX  MCCIeIOBAHUS
M3MEHYMBOTO MHMpPA, pPa3BHBACTCS MOHHUMAHME 3HAYUMOCTM M  OOIIHOCTH
MATEMATUYECKUX METOJOB IIO3HAHUS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTCCTBEHHO-HAYUHOTO MHUPOBO33PCHHUS.

ComepkaHue y4uyeOHOrO Kypca HAIPaBICHO HA 3aKPCIUICHUE 3HAHUMH,
MOJIYYSCHHBIX ITPU U3YUECHUM Kypca Ha YPOBHE OCHOBHOIO OOIIEr0 00pa3z0BaHM, U
Ha Pa3BUTHE IPECTABICHUM O CIy4YalHBIX BEIMYHMHAX M B3AUMOCBS3SX MEKIY
HUMH Ha BAXHBIX MPUMEPAX, CHOKEThI KOTOPBIX MOYEPIIHYTHI U3 OKPYIKAIOILETO
mupa. B pe3ynpTare y o0ydarmomumxcs JOMHKHO cOpMHPOBATLECS MPECTaABICHUE O
HauOoJIee YIOTPEOUTEIBHBIX U OOIMX MATEMATHUYECKUX MOJICISIX, HCIIOIb3YEMBIX
IAS  OIHMCAHMS  AHTPOIMOMETPUYECCKHX M JeMOTpa@UUICCKHX  BCIMYMH,
MOTPECIIHOCTEN B PA3IUYHBIC POJd M3MEPECHMAX, AIUTECILHOCTA OE€30TKA3ZHOM
Pa0OTHI TEXHUYECKUX YCTPOUCTB, XAPAKTEPUCTUK MACCOBBIX SBJICHUH U MIPOIECCOB
B OOmiecrBe. Y4UeOHBIM Kypc SBISETCS 0a30M JJII OCBOCHHUS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIICIIMAIMCTAM HE TOJBKO HMHYKEHEPHBIX
CIICLIMATIBHOCTEH, HO TakKKe COLHAIBHBIX W IICUXOJOTHYECKUX, IIOCKOJIBKY
COBPEMCHHBIC OOIIIECTBCHHBIC HAYKH B 3HAYUTCIBHOU MEpPE MCHOJB3YIOT ammapar
aHamnu3a OONBIIMX [AHHBIX. [[eHTpadbHYI0 YacTe y4eOHOrO Kypca 3aHUMACT
OOCY)X/JICHHE 3aKOHA OONBINMX YHCE]I — (PYHJAMCHTAILHOIO 3aKOHA IIPUPOJIEI,
MMEIOIIEr0 MATEMAaTHYECKYIO (DOPMATHU3ALIHIO.

B coorBeTcTBUM ¢ YKAa3aHHBIMH IEISIMM B CTPYKType Y4eOHOro Kypca
«BepoATHOCTE M CTATUCTUKA» HA YIIYOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
cojiepkareabHble TUHUU: «CIIydaliHble COOBITHS U BEPOSATHOCTU» U «(CIIydanHBIC
BEJIMYUHEI M 3aKOH OOIBIINX YHCEID.

[IoMMMO OCHOBHBEIX JUHHMU B YUCOHBINM KypC BKJIIHOUCHBI 3JIEMECHTBI TCOPHUU
rpahOB U TEOPUM MHOJMKECTB, HEOOXOJUMEIC IS IIOJHOIIGHHOTO OCBOCHUS
MaTepuaga JJaHHOTO YYEOHOr0 Kypca M CMEXKHBIX MATEMATHUYECKHUX YYEOHBIX
KYpPCOB.

Conepxanme JUHUUM «CaydalHbele COOBITHUS U /BEPOATHOCTH» CIYIKUT
OCHOBOH 1 (pOpPMHPOBAHUS IIPE/ICTABIICHUI 0 paACHpPeNcIeHHH " BePOSTHOCTEH
MEKY 3HAYCHUSMHU CIIYYANHBIX BEIMUMH. Ba)XHYI0 4acTh B 9TON COMIEPKATECALHOU
JTVUHUHU 3aHUMACT U3YUYCHUE N€OMETPHUCCKOTO U OMHOMUAILHOTO- PACTIPEACICHUM U



3HAKOMCTBO C HMX HENPEPBIBHBIMU AHAJOTAMH — ITOKA3aTEIBLHBIM U HOPMAJIbHBIM
pacnpe/IeICHUSIMM.

Tembl, CBs3aHHBIC C HENPEPBIBHBIMU CIyYAWHBIMM BEJIMYMHAMH U
pacnpeieICHUSIMH, AaKICHTUPYIOT BHMMAHHE OOYYAIOIMXCS HA OIIMCAHUM U
M3Y4YCHUN CIYYAHHBIX SIBJICHHUU C ITOMOIILIO HEIPEPHIBHEIX (YHKIMH. OCHOBHOE
BHUMAHME YJICIISACTCS MTOKA3ATCIABHOMY M HOPMAJIEHOMY PACIPE/ICIICHUSM.

B yueOHOM Kkypce IpeaycMaTpuUBAETCS O3HAKOMHUTEIBHOE M3YYE€HHUE CBSI3U
MEKJIY CIyYaWHBIMM BE€JIUMYMHAMM W OIHMCAHHUE HSTOM CBSA3M C IIOMOIBIO
KO3((GUIIHEHTA KOPPEISIIMA M ero BBEIOOPOUYHOrO AaHAIOTa. OTU DJICMEHTEI
COJICP)KAHUS PA3BUBAIOT TEMY «/lHarpaMMbl pacCEUBAHM S, M3YYCHHYIO HA YPOBHE
OCHOBHOTO O00MmIero 0O0pa30BaHUSA, U BO MHOIOM OIMPAIOTCS HA CBEJCHUS U3
KYPCOB aIreOpbsl 1 TECOMETPHUM.

Emé oauH  SIeMEeHT  COACpKAHMS, KOTOPBIM  IIpe/jIaraercsa  Ha
O3HAKOMHUTEIIBHOM YPOBHE — IIOCJIEJOBATEIBHOCTh CIIYYAMHBIX HE3aBHUCHUMBIX
COOBITUH, HACTYNAIOIIMX B €UHULLY BpeMeHH. O3HAKOMIICHUE C pacIpelecIeHUEM
BEPOSTHOCTEHM KOJIHMYECTBA TAKUX COOBITUM HOCHUT pPa3BHUBAOIIMM XapakTep H
SIBJISICTCS AKTYAJIBbHBIM JIJISL OyJIyILIMX a0UTYpUEHTOB, MOCTYIIAIOIIUX HA YUYCOHBIC
CIICLIMAJIBHOCTH, CBS3AHHBIE C OOILECTBEHHBIMU HAyKaMH, IICUXOJIOTUEH M
yIOPaBICHUCM.

Ha wu3yuenme yueOHOro kypca «BepOSATHOCTE M CTAaTUCTHUKA» HA
yIriIyOJIEHHOM ypOBHEe OTBOAMTCHS 68 uvacoB: B 10 kmacce — 34 ugaca (1 4gac B
Henemo), B 11 kmacce — 34 yaca (1 gac B Heenro).



COAEP) KAHUE OBYUEHUASA

10 KVNTACC

['pad, cBsa3HEIN rpad, nyTH B rpade: mukIsl ¥ Hend. CTeneHs (BAJICHTHOCTE)
BepmuHEL. I 'padrr Ha mmockoctu. JlepeBrs.

Ciy4yalHBIC SKCIIEPUMEHTHI (OMNBITHI) U CIyYAUHBIC COOBITUS. DJICMCHTAPHEIC
cOOBITUS (MCXO0/1bl). BepOATHOCTE CIIy4aMHOTO COOBITHS. bIM30CTH 4YACTOTHI U
BEPOSATHOCTH  cOOBITHMM.  (CaydalHble  OIBITBI C  PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMUA COOBITHUSIMM.

Onepauuu HaJl COOBITUSAMU: MepecedeHue, 00BESTUHEHUE, MPOTUBOMOJIOKHEIC
coOnITHs. /[[uarpamMMel Dinepa. @opMyaa CI0KECHUSI BEPOITHOCTEM.

Ycn0oBHASLT BEPOSTHOCTBE. Y MHOXKCHHUE BEpOSATHOCTEM. JlepeBO caydamHOro
skcriepuMeHTa. @opmynna momHOM BeposaTHOCTH. Dopmyia bakeca. HezaBucumeie
COOBITHSL.

bunapHBIM ciIydyallHBIM ONBIT (MCOBITAHKWE), YCIIEX U Heyaada. HezaBucumeie
ucnibiTanus. Cepus HE3aBUCUMBIX HUCIIBITAHUHU 10 IIepBOro ycrexa. IlepectaHoBku
u dakrtopuan. Ywucmo couetanuil. Tpeyronpuuk Ilackamsa. dopmyma OmHOMA
HeroToHa.

Cepuss HE3aBUCUMBIX HCHBITAaHUMM bepHymmu. ChaydyaHbeIM BBIOOP U3
KOHEYHON COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. Pacopenenenme  BeposTHocTed.  Jlmarpamma
pacopeneneHus. Onepanuu HaJ[ CIyYaMHBIMU BeIUdMHAMU. buHapHas ciydanHas
BenuuuHa. Ilpumepsl pacnopeneneHuii, B TOM UHCJIEC TEOMETPUYECKOEe U
OMHOMMAIIBHOE.

COBMECTHOE pacOpeleliICHUE [IBYX CIYyYaMHBIX BeIUW4YMH. HeszaBucumele
CIydalHbIC BeIWYMHBLMATEeMATHUECKOE OXKMAHME CIY4alHOM  BEIUYHUHBI
(pactpenenenusi). Ilpumepsl OpUMEHEHMS  MATEMATHUYECKOTO  OXKHJIAHUS
(cTpaxoBaHue, noTepesd). MaremaTudeckoe OXKHJAHWUE OWHAPHOM CIIyYauHOU
BeIMYUHBI. MareMatuueckoe  OXXHMIAHHUE CYMMBI  CIYYaMHBIX  BEJIMYHH.
Marematuueckoe O)KHUJIAHUE reOMETPUYCCKOTO 5 OMHOMHAJIBHOTO
pacmIpeacaCHHUI.

Jlucnepcuss M CTAHJAPTHOE  OTKJIOHEHHME  CJAYYAMHOM  BEIIMYMHBI
(pacopeneneHus). Jlucrnepcuss OMHAPHOM CAYYAMHOU BEIUYUHBL MaTeMaTU4decKoOe
OXKHUJAHUE IIPOU3BEICHUS M JUCIEPCHS CYMMBI HE3ABUCUMBIX CIIy4aHMHBIX
BeaIu4yuH. Jlucriepcuss M CTAHJAPTHOE  OTKIOHEHHME  OMHOMMAIIBHOIO
pacopeaeneHud. Jlucnepcuss M CTAHJAPTHOE OTKJIOHEHHE: NeOMETPHUIECKOTO
pacmpe/ielIicHuUs.

11 KZIACC



HepaBenctBo UebOrimeéna. Teopema YeoOnnuena. Teopema bepnymin. 3akon
OONMbIIMX  4YMcell. BbIOOpOYHBIM  METOJT  HcclegOBaHMM.  BbIOOpOUYHBIE
XapakTepucTUku. OlLIEHMBAHUE BEPOSTHOCTU COOBITHS IO BEIOOPOYHBIM JJAHHBIM.
[IpoBepka nmpocTeNIMMX TMIOTE3 ¢ IIOMOIIBI0 U3YYCHHBIX PACIIPE/ICIICHUIM.

HenpepeiBHBIC ciydaniHble BedWYUHEL. [IpuMeprl. DyHKIUS ILIOTHOCTU
BEPOATHOCTU pacrpeencHus. PaBHOMepHOE pacmpenelicHUe W €ro CBOMCTBA.
3aaun, MPUBOJIAIINE K ITOKA3ATEIILHOMY pacIpeeaCHUI0. 3aauu, IIPUBOISAIIUE K
HOPMAJILHOMY pacIipe/IeICHUIO. DyHKIUA IIOTHOCTH BEPOSITHOCTHU
MOKA3aTEILHOTO pacIpeeIcHus, (PyHKIUS IIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpejeneHus. @yHKIHS IJIOTHOCTH M CBOMCTBA HOPMAJILHOTO pacIipe/IeICHHUS.

[locaenoBareIbHOCTE  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHMHM.  3ajauu,
MPUBOAAILME K pacnpeneiacHuro [lyaccona.

KoBapuamms jaByx caydaineix BenuuuH. Koaddunuent nuHeHHON
koppensiuu. (COBMECTHBIE HAOMIOAEHMS JIBYX BEIMYMH. BBIOOpOYHBIM
KO3(hduimenT koppensiun. Paznuume Mexnay THUHCHHOHW CBS3BI0 U IPUYHHHO-
CIIE€CTBEHHOM CBA3bI0. JIMHEMHAsa perpeccus, METO]] HaUMEHBIIINX KBAPATOB.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYUEBHOI'O KYPCA
«BEPOSATHOCTH U CTATHCTHUKA» (YIJIYBJEHHBIM YPOBEHDB)
HA YPOBHE CPE/IHET'O OBUHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIbTATDI

1) rpa:xaaHCcKOro BOCIIHTAHUSA:

c(hOpPMHUPOBAHHOCTE T'PAXKTAHCKOM ITO3UIIUN O0YJaAOIEerocs KaK aKTHBHOTO U
OTBETCTBEHHOrO0  4YjJieHa  POCCHHCKOr0  OO0IIecTBa,  IPEJCTABIACHHE O
MaTEMaTHYCCKUX OCHOBAX (PYHKIHOHHPOBAHHS PA3THUHBIX CTPYKTYD, SBICHUH,
OpOLCYP TPAKIAHCKOrNO OO0IIecTBa (BBIOOPHI, OHNPOCEI MU JIPYroe), yYMEHHE
B3aUMOJICUCTBOBAThE C COLMAJIBHBIMM MHCTUTYTAMH B COOTBETCTBHHM C HX
(YHKIIUSIMH ¥ Ha3HAYCHUCM;

2) IATPHOTHYECKOT0 BOCIIHTAHUS:

c(pOpMHPOBAHHOCTE POCCHHUCKON TPAXKIAHCKON HJICHTUYHOCTH, YBAKCHHUSI K
IPOMIJIOMY M HACTOSIIEMY POCCHMCKON MAaTEMATHKH, IIEHHOCTHOE OTHOIICHUE K
TOCTKCHUSAM POCCUUCKMX MATEMATHKOB M POCCUUCKOM MATEMAaTHYE€CKOU IIKOJIEI,
MCIIONB30BAHNE JTHX JOCTIJKCHHI B JPYrUX HAyKaxX, TEXHOJIOTHAX, cdepax
YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITHUTAHHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHHMCKOTO Hapoja, chOpMUPOBAHHOCTE
HPABCTBEHHOI'0 CO3HAHMS, ITHYECKOTO IMOBEJICHMS, CBSA3AHHOIO C MPAKTUYECKHUM
MIPUMEHECHHUEM JIOCTH)KCHUM HAYKH W JESATCIBHOCTBIO YUYEHOTO, OCO3HAHHE
JUYHOTO BKJIA/a B IOCTPOCHUE YCTOMYHUBOTO OYIYILETO;

4) 3¢TeTHYeCKOr0 BOCIIHTAHUS:

3CTCTUUECKOEC OTHOMICHHE K MHPY, BKIIIOYAS SCTCTUKY MATEMATHYECCKUX
3aKOHOMEPHOCTEHU, OOBEKTOB, 3a/a4, PCHICHUN, PACCYKICHUN, BOCIIPUUMYHNBOCTD
K MATEMAaTHYECKUM aCII€KTaM Pa3JIMYHLIX BUJOB HCKYCCTBA;

S) pu3nyecKkoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTE YMCHUS IIPUMEHATH MaTeMaTUYCCKHE 3HAHHS B
MHTepecax 3JJ0pOBOro u 0€30macHoro 00pasa KMu3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0POBBIO (3/I0pOBOE IHUTAHHWE, COATAHCHUPOBAHHEIA PEKUM 3AHATHN U
OT/BIXA, PEryispHas (pU3ndecKass aKTUBHOCTE), (PU3NUECKOES COBEPIICHCTBOBAHNUE
IPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTECIBHOM JICITEIbHOCTEIO;

6) TPYA0BOr0 BOCIIUTAHUS:

rOTOBHOCTb K TPYyAy, OCO3HAHHE IIEHHOCTH TPYJAOIIO0MsI, HHTEpPEC K
pa3mMuHBIM  cepaM  TIPOPECCHOHAILHOM  ICATCIIbHOCTH, 10 CBA3AHHEIM  C
MATEMATHKOM M €€ MIPUIOKCHUSIMH, YMEHHUE. COBEPINATh: OCO3HAHHEIN - BEIOOD
Oynmymieli mnpodeccun H PEATU30BBIBATE COOCTBCHHBIC - KHM3HCHHBIC . IJIAHEI,
FOTOBHOCTL M CIIOCOOHOCTH K  MATEMATHYECKOMY ' OOpa30BAHUIO U



CaAMOOOpPA30BAHMIO HA MPOTIIKEHUM BCEM KU3HM, TOTOBHOCTH K AKTHBHOMY
YUYACTHIO B PEIICHUM MPAKTUYCCKUX 3a/]a4 MATEMATUYSCKOM HAMPABICHHOCTH;

7) SKOJIOrH4€eCKOro BOCIIUTAHUS:

c(pOpPMHPOBAHHOCTE  AKOJOTHMYCCKON  KYNBTYPhI, ITOHHMMAaHHE BIUSHHS
COI[MATIEHO-KOHOMHUYECKUX MPOIECCOB HA COCTOSHUE MPUPOTHON M COLUMATIEHOU
Cpe/lbl, OCO3HAHUE TJI00ATBLHOIO XapaKTepa IKOJOTHYECKUX MPOOJIEM, OpUCHTAIMS
Ha NOpPUMEHEHHE MATEMATHYECKMX 3HAHMU IS peEIleHus 3a7ad B 00jacTu
OKPYIKAIOIEH Ccpejibl, IUIAHUPOBAHME IOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJICJICTBUH JIJISI OKPYIKAIOILIECH CPe/Ibl;

8) HEeHHOCTH HAYYHOr O MO3HAHUSA:

c(pOpMHPOBAHHOCTE MHPOBO33PECHUS, COOTBETCTBYIOIIECTO COBPECMCHHOMY
YPOBHIO  Pa3BUTHUSA HAYKM M OOICCTBECHHOM  IPAKTUKH, ITOHHMMAHHUEC
MAaTEMaTH4YCCKON HAyKH Kak c(ephl YEIOBEUYCCKOM JICATCILHOCTH, JTAIOB &
PA3BUTHS W 3HAYMMOCTH I PA3BUTUS L[UBUJIM3AI[MH, OBIAJICHUE S3BIKOM
MATEMATUKM W MATEeMATUYECKOM KyJIbTYpOHM KAaK CpPEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIICCTBIISITH HNPOSKTHYIO U HCCIEAOBATEILCKYHO JIeSATCILHOCTD
MHJIUBUJIYAILHO U B TPYIIIIE.

METAIIPEIMETHBLIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUeOHbIE IeliCTBHA

ba3oBble JlorHyeckue J1eHCTBUS:

BBISIBJISITH U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMATHYCCKHUX
OOBEKTOB, TIOHSATHI, OTHOIICHUI MEXJy IIOHATUSMHU, (DPOPMYIHUPOBATH
OIIpe/ICICHUS MOHATHI, YCTAHABINBATE CYILIECTBCHHBIM MPHU3HAK KIACCHU(DUKAIINH,
OCHOBAHUS 1711 000O0IIICHUSA U CPABHCHU A, KPUTCPUHU MPOBOIMMOI0O aHAIN3A,

BOCIIPUHUMATL,  (POPMYJIUPOBATE U IPEOOPA30BBIBATL  CYXKICHUS:
yTBEPJIUTEIbHBIC U OTPULIATEIILHBIC, SIMHUYHLIEC, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTHBOPCUUS
B (pakTax, JAHHBIX, HAOIOICHUAX WM YTBEPIKICHUSAX, IIPE/JIaraTb KpUTCPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEH M MIPOTUBOPECUHIA;

JeNaTh BEIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICAYKTUBHEIX U

MHTy KTUBHBIX YMO3aKJIHOUCHUM, YMO3aKIIOUCHUH 10 AHAJIOTHH;

MPOBOJIUTE CAMOCTOSTECIILHO JIOKA3aTEIbCTBA MATEMATUYECKHUX YTBEPIKICHUU
(IpsiMBI€ M OT IIPOTUBHOIO), BEICTPAUBATE ApTyYMEHTAIIMIO, IIPUBOIUTE IPUMEPBI U
KOHTPIIPUMEPEI, 00OOCHOBEIBATE COOCTBEHHEBIE CYKICHUS U BBIBOJIBL;

BRIOMPATE CIIOCOO peIllleHUs Y4eOHOM 3a7adud (epaBHUBATH: HECKOIBKO
BAPMAHTOB  PCIICHUS, BBIOMPATH  HAMOOACE. - HOAXOMSUINN .- CroHo YIETOM
CAMOCTOSTCIIEHO BEIJICICHHEIX KPUTCPUCB ).

ba3zoBble HcCiIe0BaATE/ILCKUE 1eHCTBUS



MCIIOJIE30BATE BOMPOCHl KAK HCCIECIOBATCIILCKUM MHCTPYMEHT ITO3HAHMUS,
GopMynTHpOBATE  BONPOCH, (PHUKCHUPYIONIME  IIPOTHBOpedHe, MOIpOOIeMy,
yCTAHABIIMBAThE MCKOMOE M JJaHHOE, (hOPMUPOBATH THIIOTE3y, APTyYMCHTHPOBATH
CBOIO MO3UIUIO, MHCHUE,

NPOBOIUTE CAMOCTOSTCIBLHO CINIAHUPOBAHHBIM SKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MATEMATUYECKOTO OOBEKTA, SBJIICHUSA, ITpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKIy 00BEKTAMU, SIBJICHUSIMHM, IIPOLISCCAMMU;

CAMOCTOSATEIBbHO (POPMYIHPOBATE OOOOIIEHHWS M BBIBOJLI IO pPE3yJIETaTaM
NPOBEAEHHOIO  HAOMIOAEHHUSI, MCCIEAOBAHHUSA, OICHUBATHL JOCTOBEPHOCTH
MMOJY4YE€HHBIX PE3YJILTATOB, BEIBOJIOB U O00OIICHMH;

IPOTHO3UPOBATE BO3MOXKHOE pa3BUTHE MpOIeccd, a TAaKKE BBIJBUTATH
MPEAIIOI0KECHUA O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ uHpopManue:

BEISIBIIATE Je(HUIMTEI HH(GOPMAIMU, JAaHHBIX, HEOOXOJUMEBIX JIJIS OTBETa HA
BOITPOC U JIJIS PEICHMS 3a]a4H;

BEIOMPATh MH(MOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATH3UPOBATE W HHTCPHPCTHUPOBATH HH(MOPMAIMIO PA3IUYHBIX BHJIOB W
GOpM IpeIcTABIICHMS;

CTPYKTYPHPOBATh MH(OPMAILIUIO, MPCSACTABIATE €€ B Pa3IUYHEIX (OpMax,
HJLTIOCTPUPOBATE TpapUUCCKU;

OLICHUBATh HAJIE)KHOCTh HH(OpMAaIUH o CAMOCTOSITEIbHO
c(hOPMYITHPOBAHHEIM KPHUTCPHUSIM.

KoMMyHHKAaTHBHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeHCTBHSA

Oo0menue:

BOCIIPHHUMATE U (POPMYITHPOBATE CY)KICHHUS B COOTBECTCTBHU C YCIIOBUAMH U
[EeASIMU OOILEHMS, SICHO, TOYHO, I'PaMOTHO BBIPAKATH CBOK TOYKY 3PECHHUS B
YCTHBIX M ITMCBMEHHBIX TEKCTaxX, JABATh MOSICHEHUS II0 XOJy pEHIeHUS 3aJauM,
KOMMEHTHPOBATEL MOTYUYCHHBIN PE3yNbTAT;

B XO/J¢ OOCYXJICHHS 3aJ]aBaTh BOMPOCEHI IO CYIIECTBY OOCYKJAE€MOU TEMBEI,
npoOJEeMBI, pPeIacMOM 3aJauM, BBICKA3BIBATH WJICH, HAICJICHHBIC HA ITOHUCK
PEILICHUSA, COIMMOCTABIATH CBOU CYKICHHS C CYXKICHUSAMHU JIPYTUX YYACTHUKOB
Uaaora, OOHAPYKMBATHL Pa3INUME M CXOJCTBO ITO3MIIMNA, B KOPPEKTHON (opme
(GOpPMYIIMPOBATE PA3HOTIACHS, CBOU BO3PAKECHUS;

NpPeACTABIATE Pe3yJIbTAThl PEIICHUS 3a]]a4d, YKCICPUMEHTA, UCCIICTOBAHNS,

IPOCKTA, CAMOCTOSATEILHO BEIOMpATHE (OpPMAT BEICTYIJICHHUS C YYETOM 3ajad
MPE3CHTALMU U OCOOCHHOCTEH Ay JUTOPHUH.

PeryisiTUBHbIC YHHBEPCAJIbHbIC YUeOHBbIC {eHCTBHSA
CaMoopraHusanus:



COCTABJISATH IIAH, AITOPUTM PEIIEHMS 3a/]a4d, BRIOUPATH CIIOCOO PEIICHUS C
yU4ETOM UMEHOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOIKHOCTEH, ApryMEHTHUPOBATH
M KOPPSKTHPOBATH BAPHUAHTEI PEIICHUHA ¢ YYETOM HOBOM MH(MOPMAIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIH HHTELJIEKT:

BJAJCTh HABBEIKAMH  IIO3HABATCIIEHON  pe(ICKCHM  KaK  OCO3HAHUS
COBEPIIACMEBIX JICHCTBUN M MBICIMTEIBHBIX ITPOLIECCOB, UX PE3YIbTATOB, BIAJICTH
CIiocobaMu CaMOIIPOBEPKH, CAMOKOHTPOIS IIpOlecca U pPe3yJIbTaTa pPelIeHUS
MAaTEMATUYECKOM 3a/Ja4uM;

OpeABUJICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PCIICHUM 3a/a4H,
BHOCUTH KOPPEKTUBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHEIX,
HAWJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATE COOTBETCTBUE PE3YJIBTATA L[EIU U YCIOBUAM, OOBICHATE MPUYNHEI
TOCTWIKCHUS MU HEIOCTHIKCHUS PE3yJILTATOB JICATEILHOCTH, HAXOIUTh OLIHNOKY,
J1aBATh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€ITEILHOCTb:

MOHUMATh U HCIIOJIL30BAThH IPEUMYILECTBA KOMAHIHOW U WHIUBHUIYaJBHON
padOTBl IIpU PEIIEHUMHM Y4YeOHBIX 3a/ja4, MOPUHUMATL I1[€1b COBMECTHOM
JEATCIILHOCTU, IIAHUPOBATHL OPraHU3ALUI0 COBMECTHON padOTHI, pacHpeensTh
BUJIEI padOT, [JOTOBAPUBATHCSI, OOCYXKIATh IIPOLECC M PE3YILTAT pPadOTHI,
0000111aTE MHEHHS HECKOIBKHUX JIFOJICH;

y4acTBOBATHL B I'PYIIIOBEIX (popMax padOTHI (0OCY:KIeHUsS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBI M
KOOPJMHUPOBATE CBOU JICUCTBMS C APYTMMH YJICHAMM KOMAH]IBI, OILICHUBATH
KAa4eCTBO CBOCTO BKJIAJIa B OOIIMHA MPOIYKT IO KPUTEPUIM, cPOPMYIHPOBAHHBEIM
YUACTHUKAMH B3aUMOJICHCTBHUS.

INPE/IMETHBLIE PE3YJIBTATbI

K xonny 10 kjiacca o0OyJarOmmmucss Hay4YuTCS:

CBOOOTHO ONEPHPOBATH MOHATHAMH: T'pad, ITIOCKUHA rpad, CBI3HBIN Tpad,
nyTh B Trpade, Ilenb, IHKI, JECPEBO, CTCICHb BEPINUHEI, JIEPECBO CIIYYAHHOTO
YKCIICPUMCHTA;

CBOOOJHO OIICPUPOBATH MOHATHUIMHU: CIYUYAMHBIM SKCIEPUMEHT (OIIBIT),
CIIY4YaMHOE COOBITHE, JIEMEHTAPHOE CIYy4aMHOE COOBITUC (DJIEMECHTAPHBIM HCXO]T)
CIY4aMHOTO OMNBITA, HAXOJUTh BEPOSATHOCTH COOBITMM B  ONBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHLIMU COOBITHUSIMH;

HAaXOJUTh U (POPMYITHPOBATE COOBITHS: IIEPCCCUCHUE;«Q0BCHHHCHIC JJTAHHEIX
COOBITUM, COOBITHE, IPOTHUBOMIOJIOKHOE JAHHOMY, . HCIIOIB30BATE  AUArPAMMEBI
Diinepa, KOOPIMHATHYIO NPAMYIO JJIS PEIICHUA 33144, I10Ab30BATECS (POPMY IO
CII0’KEHMS BEPOSATHOCTEH JIJISI BEPOSTHOCTEH JIBYX M TPEX CIYYAMHEIX COOBITHH;



OIIEpUPOBATHL  ITOHATHUSMU: YCIIOBHAS  BEPOSATHOCTh,  YMHOJ>KCHHE
BEPOSATHOCTEHM, HE3aBUCUMBIC COOBITHS, JEPEeBO CIYYAHHOIO SKCIEPHUMEHTA,
HAXOJHUTh BEPOSATHOCTH COOBITHMH C MNOMOIIBI IIpaBMJIA YMHOMKCHHS, JI€peBa
CIIy4aMHOTO OITBITA, HCIOJB30BATE (DOPMYIY IIOJIHON BEPOSATHOCTH, (OPMYIY
balieca nmpu pemieHnn 3aga4, ONpeIeasaTh HE3aBUCUMOCTE COOBITHH ITO (G OpMYJIE U
IO OPraHMU3aIMK CIIYYAMHOIr0 SKCIICPUMECHTA;

NPUMEHSTh HM3YYeHHBIE KOMOWHATOpHEIE (POPMYJIBI IS II€PEUHCIICHUS
3ICMEHTOB MHOKECTB, JJIEMEHTAPHBIX COOBITUM CIIYY4AMHOI'O OINBITA, PEIICHUS
3a71a4 110 TEOPUH BEPOSITHOCTEH

CBOOOJIHO ONEpUPOBATH MOHATUSIMHU: OWHAPHBIA  CIYYAMHBIM  ONBIT
(McIIBITAHME), yCIEeX U HEyjlaud, HE3aBHUCHUMBIC MCIBITAHUS, CEpUS HCIBITAHUM,
HAXOJUTh BEPOSTHOCTU COOBITHMM: B CECPHMH HCMOBITAHHU JI0 IICPBOTO YCIIEXa, B
CepUHU MCIBITAHUU bepHyIH, B ONbBITE, CBI3aHHOM CO CIYYaMHBIM BEIOOPOM M3
KOHEYHON COBOKYITHOCTH;

CBOOO/THO OINEPUPOBATHL MOHATHIAMH: CIy4dallHAsS BEJIUYHUHA, PACIpE/ICIICHUE
BEPOSATHOCTEM, guarpaMma pacmopejelcHus, OWHApHAS CclydalHas BeJIMYMHA,
reOMeTpHUYeCcCKOe, OMHOMMAIILHOE pacIpe/Ie/ICHUE;

OIEpUPOBATHL MOHSATHUSIMH: COBMECTHOE pAacCHpejie/ICHHUE JBYX CIY4YalHBIX
BEJINMYUH, UCIIOIB30BATh TAOIUIY COBMECTHOIO PACIIPEIACICHUSA JBYX CIy4YalHBIX
BEIMYUH [IJIS BBIJCICHUS PACIPEIACIACHUS KAXKIOU BEIMYUHEI, OMNPEACIICHUS
HE3aBUCUMOCTH  CIy4YaMHBIX  BEJIUYHUH;CBOOOJHO  OIEPHUPOBATH  ITOHATUEM
MATEMATHYECKOI0 OKUJAHMS CIIYJAMHOM BEJIMYHUHEI (pacrpe/ie/ICHNs ), IPUMEHSITh
CBOMCTBA MATEMATHYECKOTO O)KHUJAHUS IIPU PEIICHMU 3a7ad, BBEIUYMCIATH
MATEMATUYECKOE OXKUJAHUE OMHOMUAIIBHOTO U T€OMETPUYECKOTO paCIpe/ICIICHUN;
CBOOOTHO OMNEpUPOBATHL MOHATHAMH: JUCICPCHUS, CTAHIAPTHOE OTKIOHCHHUE
CIYYAMHOU BEJIMYMHEL, MPUMCHSTH CBOMCTBA JIMCIIEPCHUM CIYYAMHON BEJIMYMHBI
(pacnpezieneHus) Npu PEIICHUU 3aj1ad, BBIYUCIATH JUCIICPCUIO M CTAHJAPTHOE
OTKJIOHEHUE T€OMETPUUYECKOr0 1 OMHOMHMAIIEHOIO paCIIpe/IeICHUM.

K xonny 11 kjacca o0OyJarmmmcss Hay4YMuTCS:

BBIUHCJIATH BBIOOPOUHBIC XAPAKTEPUCTUKH IO JAHHOM BBEIOOPKE U OLICHUBATH
XAPAKTEPUCTUKU TEHEPATBbHOM COBOKYIIHOCTH JAHHBIX II0 BBEIOOPOYHBIM
xapakTepucTukaM. OI€HUBATE BEPOSATHOCTH COOBITMHM M MPOBEPSTH IIPOCTCUIINEC
CTATUCTUYCCKHUE TUIIOTE3b], MOJIB3YACh U3YUYCHHBIMHU PACTIPEICIICHUSMU;

OPUBOAUTE  IIPUMEPHI  3a7ad, NOPUBOAAINIMX K  MOKa3aTeIbHOMY
pacopeieliCHUI0, 3a7ad, IPUBOJSAIIMX K HOPMAJIBHOMY  PaCIIPECICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIHSA IJIOTHOCTH BEPOSTHOCTH IOKA3aTCILHOTO
pacrpe/icieHUs, (PYHKIUS INIOTHOCTH BEPOSTHOCTH HOPMANBHOLO, pacpeieneHus,
(YHKIIUS INUIOTHOCTH H CBOHCTBA HOPMAIBHOTO =~ pACHPECICHUS ;0NPEACIATE
KO3((PUIIMEHT MMHSHHON KOPPEIIAIMU, BEIOOPOUHEIN KOAPPUIIHEHT KOPP S,



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KommyecTBO 4acoB JJIeKTPOHHbIE
HanMeHoBaHHEe pa3/ie/IoB H TeM (uugpoBbIe)
Ne n/n KourpoisHsle | IlpakTHueckue
IpOrpaMMsl Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchl
DNEMEHTEI TEOPUH TpadoB 3
Cry4aiiHBIE OTIBITEL, CIYIAHHBIE COOBITHS U 3
BEPOATHOCTH COOBITHI
Onepanuy HAI MHOKECTBAMH U
coOprTHaMU. CI0IKEHHE N YMHOKEHHE 5
BEPOATHOCTEU. Y CIIOBHASA BEPOATHOCTS.
HeszaBucumere coOsITHS
DIeMEeHTE KOMOMHATOPHUKHN 4 |
Cepun mocneqoBaTeIbHBIX UCTTBITAHUH.
Wcnerranusa bepuymwmm. CnygaiiHeni BEIOOD 5
13 KOHEYHOU COBOKYIHOCTH
6 CrnydaiiHel€ BETUYUHEI U PACTIPEACTCHU S 14 |
OBILHEE KOTMYECTBO HACOB IT1O ITPOT'PAMME 34 2 0




11 KUTIACC

Ko/inyecTBO 4acoB JJIeKTPOHHbIE

HanMmeHoBaHHe pa3/ie/ioB H TeM (audgporsbie)
Ne i/ Kourpoiasuble | IIpakTHyeckue

IPOrpaMM bl Bcero o0Opa3oBare/ibHbIE

padoThI padoThI
pecypcsl

3ak0oH OONBIIMX YHCET 5

DIEMEHTHI MATEMATHUECKON CTATUCTUKHU 6

HemnpepreiBHEBIE CITYUaTHBIE BETMYNHBI

(pacmpenenenus), MOKa3aTeabHOE U 4

HOPMAJIBHOE PACTIPENETECHUSA

Pacnpenenenue Ilyaccona 2

CBA3b MEKIY CAYUYAMHBIMHM BETUUMHAMH 6

O000menne U cucTreMarnu3aiia 3HAHUHI 11 |
OBILHEE KOJITUYECTBO HACOB IT1O ITPO'PAMME 34 | 0




AOKYMEHT MNOANMUCAH
SNEKTPOHHOW NMOANMMUCLIO
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INOYPOYUHOE IINTAHUPOBAHHUE
10 KNTACC

No i/m

Tema ypoka

I'pad, cBazueiil rpad, mpeacraBaeHue
3amadd ¢ MOMONIBIo rpada

KoanyecTBO YacoB

KoHnTpoabHbIe

Bcero
padoThI

IIpakTHyeckHe
padoThI

JIeKTPOHHbIE

lata HuppoBbIE
H3yYeHHs]  00pa3oBaTe/IbHbIE

pecypcsl

Crenens (BAJIEHTHOCTE) BepiuHEL. [1yTh
B rpage. llenu u nukmet

I'pader Ha mnockocru. Jlepeso
CIIy4aHOTO SKCIIEPUMEHTA

CirygaiiHbIe SKCIIEPUMEHTHI (OIIBITHI) U
CJIYYJaiHEIE COOBITHSA. DIEMEHTAPHEIE
COOBITHA (MCXOIEI)

BeposaTHOCTE CTyualiHOTO COOBITHA.
BepostHOCTH COOBITHIT B OTIBITAX C
PABHOBO3MOKHEIMU AJIEMEHTAPHBIMH

COOBITHAMH

BeposaTHOCTE CTyualiHOTO COOBITHA.
BepostHOCTH COOBITHIT B OTIBITAX C
PABHOBO3MOKHEIMU AJIEMEHTAPHBIMH

COOBITHAMH

[Tepeceuenme, 00beTMHEHNE MHOKECTB
W COOBITHI, TPOTHBOTIOIOKHEBIE
coOprTHsA. DOpMYyIa CIOKEHUA
BEPOATHOCTEN




YcmoBHAS BEPOATHOCTE. Y MHOKEHHE

COBOKYITHOCTH

A TR R R

8 BepoATHOCTEN. DOpMyIIa yCIOBHOU
BEPOSATHOCTH
YcmoBHAS BEPOATHOCTE. Y MHOKEHHE
9 BepOATHOCTEN. DOopMysia YCIOBHOM
BEPOATHOCTH
10 Dopmysia TOTHON BEPOATHOCTH
0 @®opmyna baieca. HezaBucumere
COOBITHS
19 KomMOumHaTOpPHOE MTPABUIO YMHO KEHHA.
[TepecranoBku u akTopuan
3 Yucno couerannid. 1 peyroasHNK
[Tackamn
14 dopmyna Omrnoma HeroTona
Konrponsnas padora Nel: "T'padewr,
15 BEPOATHOCTH, MHOKECTBA,
KoMOMHATOpHUKA"
bunapnueiil Cny4aiiHBIA OTIBIT
(MCOBITAHUE), YCOEX U HEYAAYA.
16 HezaBucumere ncnerranus. Cepus
HE3aBUCHUMBIX UCITBITAHUH 10 MIEPBOTO
ycmexa
7 Cepust HE3aBUCHUMBIX UCTIBITAHUI 10
MEPBOTO yCmexa
Cepust HE3aBUCHUMBIX UCIIBITAHUI OKYMEHT MOOMVCAH
18 SNEKTPOHHOW NOOANMCEID
bepaymm \5156AD74273AET
19 CrygaifHBIA BEIOOP M3 KOHEUHOH froets




20

[TpakTiueckas pabota c
MCITOJIF30BAHUEM 3JIEKTPOHHBIX Ta0HIl

21

Cayuaitnas Bennuuna. Pacnpenenenue
BepoATHOCTEN. Jlnarpamma
pacrnpeneneHus

22

Onepanyuuy HAI CIIY4aMHBIMU
BemmunHaMu. [Ipumepsr pacnpeneneHui.
bunapnas ciygaiinas BeamumuHa

23

['eomerpuueckoe pacnpeneneHue.
bunoMmmaneHOE pacnpeneneHue

24

25

Maremarngyeckoe 0KUIAHUE CIIYIAMHON
BeMuuHEL. COBMECTHOE pacupeaeneHme
IBYX CIYYANHBIX BETMUWH

HezaBucumeie CrydaliHBIE BETMUNHEL.
CBoiicTBA MAaTEMATHUECKOTO OKHAOAHW.
MaremaTndgeckoe OKuIaHuE OMHAPHON
CIIy4aHOUW BEITNYHHEI

26

MaremMatuueckoe OKHuIaHue
T€OMETPHIECKOTO U OMHOMHUAIEHOT O
pacnpeneneHui

27

28

Jlucnepcns 1 CTaHIAPTHOE OTKIOHEHUE

Jlucriepcns OMHAPHOM CITyUaHOM
BeMMUMHEBL. CBOMCTBA TUCIIEPCUMN

29

MaremaTnueckoe OKuIaHnue
MPOU3BEIECHUS U TUCTIEPCUS CYMMEI
HE3aBUCUMBIX CIIyYaWHBIX BEIUIUH

NOKYMEHT NOArincCAH
1 Tan'

KT PORROQA TTOLNTHMCBH

30

JTucrepcrst OMHOMHATEHOTO
pacrpenenenus. [Tpaktnueckas padora c




HCITOJIB30BdAHHEM S3JICKTPOHHBIX Tﬂﬁﬂ]ﬂl{

Jlucriepcus ¥ cTaHIAPTHOE OTKJIOHEHUE
reOMETPHUECKOTO PACHPENEIICHU. .

31 [IpakTinueckas pabota c 1
UCITOJTE30BAHUEM AJIEKTPOHHBIX TA0IHI]

32 O000menne U cucTeMarnu3aiia 3HAHUH |
Konrponsras padora No2: "Ucnerranms

33 bepaynmi. Ciyuaiineie BETUYUHEL U |
pacrnpeneneHus”

34 O0o00mienne U CUCTEMATHU3AITAA 3HAHWH |

OBLIEE KOJITUYECTBO HACOB ITO 4

[TPOI'PAMME

OOKYMEHT NOOANMAUCAH
JNERTPORROW 11O41NMTNCEBE




11 KUTIACC

Ne
n/n

Tema ypoka

Ko/inuyecTBO 4acoB

Bcero

KoHTpo/ILHBIE
padoThl

IlpakTHueckHe
padoThl

Hara
H3Y4eHHs

DIeKTPOHHBbIE

nudppoBbIe
o0pa3oBare/IbHbIC

pecypcsl

Hepasencro Hebrrmera. Teopema
YebOrrmera. Teopema bepuymmi. 3akoH
OOJBIINX YUCEIT

Hepasencro Uebrimera. Teopema
Yebrrmena. Teopema beprymmi. 3akoH
OOJIBIIMX THCETT

Hepasencreo Yebrrmera. Teopema
Yebrrmenra. Teopema beprymmi. 3akoH
OOJIBIINX YUCEIT

Be100pouHEIN METO T UCCIET0BAHUH

[TpakTueckas paboTa ¢ UCITOIB30BAHUEM
3JIEKTPOHHBIX Ta0JIHI]

I'enepaneHas COBOKYITHOCTE U CIIydalHAaA
BEIOOPKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakrepuctukamu. OneHka CpegHero u
QUCHEPCHH TEHEPATTEHON COBOKYITHOCTH C
MTOMOMILF0 BEIDOPOUHBIX XaPAKTEPUCTHUK

['enepanbeHas COBOKYITHOCTE M ClTydaiiHas
BEIOOPKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakrepuctukamu. O1eHKa CpeaqHero u
TUCIIEPCUM TEHEPATEHON COBOKYIMHOCTH C
MMOMOMILF0 BEIDOPOUTHBIX XaPAKTEPUCTHK




OreHUBaHNE BEPOATHOCTEH COOBITHH IO
BEIDOPKE

Crarucrtnueckas runoresa. [Iposepka
OPOCTENIINX TUIIOTE3 C MIOMONIBIO CBOMCTB
M3YUEHHEIX PACIIPENEICHHUM

10

Crarucrtuueckas runoresa. IIposepka
OPOCTENIIHNX TUIOTE3 C MOMONIBIO CBOMCTB
W3YUEHHEIX PACIIPENEICHUM

11

[TpakTiueckas paboTa ¢ UCITOTB30BAHUEM
SJIEKTPOHHBIX Ta0IHI]

12

13

[IpuMepsr HENPEPBIBHEIX CIIYYANHBIX
BemurH. DYHKIMA MIOTHOCTH

BEPOSATHOCTH

Pasnomepnoe pacnipenenenue. [Ipumepsr
3a7a4, MPUBOAANINX K ITOKA3aTEIBHOMY U K
HOPMAJTEHOMY PACIPENEICHUAM

14

OyHKIHA INIOTHOCTH BEPOATHOCTH
[TOKA3aTeIbHOTO PaCIIpPeNeIeHUs

15

16

D yHKIMA NIOTHOCTH BEPOATHOCTH
HOPMAJIBLHOTO PACIIpeIeIeHUs

[TocnenoBarensHOCTE OTMHOYHEBIX
He3aBUCUMEIX coOBrTHi. [Iprmep 3amaun,
npuBOAANIEN K pacnpenenenuto [Tyaccona

17

[TpakTueckas paboTa ¢ UCITOIB30BAHUEM
YTEKTPOHHBIX Ta0IHI]

18

19

KoBapuanusa IByX CIIy4aUHBIX BEIUUNH.
Kos(ppuiuent koppensaimm

CoBMeCTHBIE HAOTIONEHUS IBYX BEIMUNH

A TR R R




20 Be10opounsrit k03 uimeHT Kopperaimmn
"1 Pazmiune mexny TMHENHOU CBA3BI0 U
OPUIHUHHO-CIAEACTBEHHOH CBA3BIO
22 Jluneunas perpeccus
53 [IpakTiueckas pabora ¢ UCITOTBE30BAHUEM
SJIEKTPOHHBIX Ta0IHI]
[IpencraBnenune maHHBIX € MOMOIIBIO
24 TaOMUI] M quarpaMM, OMMHCATETbHAS
CTATUCTHKA
)5 OMBITEL ¢ PABHOBO3MO KHBIMHA
HIEMEHTAPHBIMA COOBITHAMH
o6 Beraucnenne BeposaTHOCTEH COOBITHIA C
IPUMEHEHHUEM (DOPMYIT
Beraucinenue BeposaTHOCTEH COOBITHIA C
o7 OPUMEHEHUEM TpapuuecKuX METOI0B:
KOOpIWHATHAS MpsAMasd, TEPEBO,
ouarpamma Juiaepa
28 CirygaiiHbIE BEIMUMHEL U PACTIPENENCHUA
’9 Maremarnueckoe 0XHUIAHUE CIIYUANHOMN
BETMYNHEI
20 Maremarngeckoe 0KHUIAHUE CIIYUANHOMN
BEIMYNHEL
a1 KonrposnpHasg padora: "BeposaTHOCTE 1
CTATHCTHUKA"
Beraucnenue BepoaTHOCTEH COOBITHI € . ||1::4|T A fi-'tf;!,._llﬁﬁ o
32 OpUMEHEHUEM (pOopMyn U rpapuuecKux ' D74
METOI0B :
33 Breraucienue BeposSTHOCTEH COOBITHI C |




OpUMEHEHHUEM (DOPMYI U TpaPUUECKIX

METOI0OB
CirygaiiHeIE BETMUUHBL U PACTPEIEIEHUA.
34 Maremarngeckoe 0KHUIAAHUE CIIYYANHON 1
BEJIMYHUHEI
OBILEE KOJIMHECTBO YACOB I1O 14

[TPOI'PAMME

NOKYMEHT NOoAanncAH

3NEKTPOHHOWM NMOANMUCHIO
ward | ) S Nt "'"I'll L =]




AOKYMEHT MNOANMUCAH
SNEKTPOHHOW NMOANMMUCLIO
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INPOBEPAEMBLIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOU IPOI'PAMMBI

10 KUNIACC
Kon IIpoBepsieMmble NpeIMeTHbIE pe3YJbTAThHI 0CBOeHHSI 0CHOBHOM
IpPOBepPsAEMOI0 .
00pa30BaTe/ILHOM MPOrpaMMsbI Cpe/IHEro o01ero o00pasoBaHUA
pe3yjbTaTa
6 Teopus BeposaTHOCTEH U CTATUCTHKA
6.1 YuraTte ¥ CTPOUTH TAOIUIIEI U JUATPAMMEI
69 OmepupoBars  MOHATUAMHU:  CpemHee  apu(h)METHUYECKOE,  MEIuaHa,
' HAnOOJIbIIEE, HAUMEHBIIIEE 3HAUCHUE, PA3MaX MACCUBA YMCIOBBIX JTaHHBIX
OnepupoBars MOHATUAMU: CIYYAUHBIA SKCIIEPUMEHT (OMBIT) U CIIy4alHOE
COOBITHE, DSJIEMEHTAPHOE COOBITHE (BIEMEHTAPHBIM MCXO0A) CIYIAaUHOTO
6.3 OMBITA; HAXOOUTh BEPOATHOCTHM B OMNBITaX C PABHOBO3MOKHBIMHU
CIIy4alUHBEIMH COOBITUAMM, HAXOIUTh U CPABHUBATE BEPOATHOCTH COOBITUH B
M3YUEHHBIX CIIYUAHBIX SKCIIEPUMEHTAX
Haxomute u (¢QopmynupoBare COOBITHA: NOEpPECEYEHUE U O0LEAMHEHHE
6 4 OAHHBIX COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE HTAHHOMY COOBITHIO;
* MOJB30BATHECA AUarpaMMaMu JUiiepa U (POPMYJIOHN CIOKEHHUS BEPOATHOCTEN
IpU PELIEHUN 34144
OnepupoBars MOHATHUAMHU: YCIOBHASA BEPOATHOCTE, HE3ABUCUMBIE COOBITHA;
6.5 HAXOIUTH BEPOATHOCTH C IMOMOIIBIO ITPABWIA YMHOKEHHA, C HMOMOIIBIO
IepeBa CIIy4alHOTO OMEITA
6.6 [TprMmenaTs KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPHU PEIIEHUH 34149
OnepupoBars MOHATHSAMU: HUCIBITAHUE, HE3ABUCHMBIE UCHBITAHUSA, CEPUA
67 UCITBITAHWM, YCOEX M HEYAAYd; HAXOOUTH BEPOATHOCTH COOBITHIL B CEPUHU
* HE3aBUCHUMBIX MCIBITAHUM OO0 TMEPBOTO YCIEXd, HAXOIUTh BEPOATHOCTH
COOBITHI B CEpUM UCTBITAHUU bepHymm
62 OnepupoBars  NOHATUAMM:  CIAy4YalHAs  BEIWYMHA, PACHPEIEICHUE
* BEPOATHOCTEN, JUATPAMMA PACIPENEICHHUS
11 KNIACC
Kon .
IIpoBepsieMmble NpeIMeTHbIE pe3YJbTAThHI 0CBOeHHSI 0CHOBHOM
IpPOBepPsAEMOI0 .
00pa30BaTe/ILHOM MPOrpaMMsbI Cpe/IHEro o01ero o00pasoBaHUA
pe3yjbTaTa
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBATE  BEPOATHOCTH ““"3HAYEHHMU ""'CIy4aNHON "~ BEIMYMHBIIIO
* pacopeneIeHu o Wik ¢ MOMOMIIBI0 AUarpamMm
5.2 OnepupoBarb MOHATHEM  MATEMATHHECKODO - (OKUIAHUA, [TPUBOIUTE




OPUMEPEI TOTO, KAK MPUMEHAECTCA MATEMATUYECKOE OKMIOAHWE CIydalHOU
BEIMYWHBI, HAXOOUTh MATE€MarHueCKO€ OXKUIAHWE [0  JaHHOMY

pacipeneneHuo
5.3 Hmers mpeacraBieHne 0 3aKk0He OOTBINMX YHCET
54 HMmers npencraBienne 0 HOPMAITBHOM pACIPENEIEHHN




INPOBEPAEMBLIE QJIEMEHTDBI COJIEPKAHUSA

10 KNTACC

.

Koa
6

6.1

IIpoBepsieMbIH 3JIeMEHT CO/IepKAHHA

Teopus BepoATHOCTEN M CTATUCTHKA

[TpencraBnenune gaHHBIX ¢ MOMOMIBIO TA0MMIL 1 guarpamm. Cpenuee apudmernaeckoe,
MEINaHa, HAauOOJIBILIEE U HANMEHBIIEE 3HAUCHUS, pa3Max, JUCHEPCUS U CTAHAAPTHOE
OTKJIOHEHHM € UM CIIOBEIX HA00OPOB

6.2

6.3

CiygaiiHble 5KCIMEPUMEHTEHI (OIBITEI) U CIIYYaHHBIE COOBITHA. DIEMEHTAPHBIE COOBITHA
(ucxoael). BepoATHOCTE CayduallHOTO COOBITUA. BAM30CTE 4YACTOTHIM BEPOSTHOCTH
coObITHIi. CnydallHbIE OMBITEI C PABHOBO3MOKHEIMHM AIEMEHTAPHBIMH COOBITUAMM.
BepoaTHocTi COOBITUN B OTIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMI COOBITH MU

Onepanmn  Han COOBITHAMM: IEPECEYEHHE, OOBEAMHEHHE, MNPOTUBOMOIOKHBIE
coOrrTus. Jluarpammer Jitnepa. @opmyina CI0KEHUA BEPOATHO CTEMN

6.4

YcioBHAA ~ BEPOATHOCTE. Y MHOKEHHUE  BEpPOATHOCTEH. JlepeBo  cioydamHOro
skcniepuMenTa. @opmyna noaTHOH BEpoATHOCTH. HezaBucumere coObITHs

6.5

KomOunaropuoe mnpasuno ywmHOxkeHus. llepecranoBku u  (Qakropuan. YHwucmo
coueranud. Tpeyronsnuk Ilackama. @opmyna Ounoma HeroToHa

6.6

buHAapHEIM CAy4alHBEIM OIBIT (MCOBITAHWUE), yCOEX W Heygada. HesaBucumeie
ucneiTanusg. (Cepus HE3aBUCHUMBIX HCHOBITAHMW OO0 mnepBoro yemexa. Cepusd
HE3ABUCUMBIX UCIEITAHUN bepHyum

6.7

Ciayuainas BemmunHa. Pacnpenenenmwe BeposrHocTen. Jlmarpamma pacrpenencHus.
[Tpumepsr pacnpeneneniii, B TOM 4UCIE TEOMETPHUECKOEH OMHOMMATBEHOE

11 KNTACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHHA

Teopus BepoATHOCTEN M CTATUCTHKA

5.1

YHuCaoBBEIE XAPAKTEPUCTUKHA CIYyYaMHBIX BEIWYMH: MATEMAaTHYECKOE OKHIAHUE,
IUCOEPCHU U CTAaHZAPTHOE OTKJIOHEHME. [Ipumeprr mpuMeneHns mMareMaTHdeCcKOro
OKUJOAHMA, B TOM YHCIE€ B 3aadax M3 IMOBCEOHEBHOM KM3HM. Maremarmueckoe
OKMJaHuEe OMHAPHOM CIy4auHOM BEIWMYMHBI. MaTteMarndyeckoe OKUIOAHUE CYMMEI
CIIydaUHBIX BeIMYMH. Maremarndaeckoe 0XMIaHNue U JUCIIEPCUA TEOMETPUYIECKOT0 U
OMHOMMATEHOTO PACIIPENEICHUN

5.2

3akOH OOJBIIMX YHMCET W €r0 POJIb B HAVKE, MPUPOAE M OOMIECTBE. BEIOOpOUHEBIA
METO T UCCIIETOBAHN N

5.3

[Tpumepsr  HenpepeiBHBIX — cioyuannbelx — Bemauui. - Tlomsatue” “'o!" Vo THocTi




pacmpeneneHusA. 3aaadil, TPUBOIANME K HOPMAIBEHOMY pacupenenenuto. [Touarue o
HOPMAaJILHOM pPacCIIpeneIeHAN



INIPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOUN OFPA30BATEJBLHOH
IIPOI'PAMMBLI CPE/THEI'O OBIIEI'O OBPA3SOBAHUA

Kon
NpoBepsIeMOro
TpeOoOBaHHSA

IIpoBepsiemble TpeOOBaHHS K NPeAMeTHLIM pPe3y/JIbTATAM O0CBOCHHS
OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbI CpelHEro 001ero
00pa3oBaHHUA

Bnamenwne wmeromamMu QOKAa3aTrenbCTB, QITOPUTMAMHU  PENIEHHUSA 3a1ad;
yMeHHE (PopMyIMpOBATE W OHEPUPOBATH IMOHATHAMM: ONPENEICHUE,
aKCMOMa, TEOpema, CIENCTBUE, CBOWMCTBO, IIPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCUIBHEIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (POPMYyIHpPOBATEH
00parHOoE M TMPOTHUBOMHOJIOKHOE YTBEPKAECHUE, HNPUBOIUTE HPUMEPHEL U
KOHTPIIPUMEPEL, MCIOJB30BATE METOJI MATEMATHYECKOM WHAYKIWU,
MPOBOOUTE JOKA3aTEIbHBIE PACCYKICHUA MPH PEIICHUH 33144, OIIEHUBATh
JOTUYECKYI0  NPAaBWIBHOCTE  PACCYKIEHWUI; YMEHHE OINEPUPOBATEH
MOHATUAMH: MHOKECTBO, MOAMHOKECTBO, OMEPAIMHU HAI MHOKECTBAMU;
YMEHHE HWCMOJB30BATh TEOPETUKO-MHOKECTBEHHBIM  ammapar I
OMMCAHUS PEATBHBIX MPOIECCOB U ABJIECHUM U MPU PEUIEHUH 34444, B TOM
YUCIE U3 OPYIUX YUEOHBIX HPEIMETOB; YMEHUE OMEPHUPOBATH MOHATHIMU:
rpad, cBA3HEIM rpad, IEPEBO, UK, rpad) HA IDIOCKOCTH; YMEHUE 3a1aBATh
1 OMMCBHIBATE Tpa(bl pa3IMIHBIMI CIOCOOAMH; MCIOIL30BaTh Tpadel mpHu

PELIEHNH 3a1a4

YMeHue onepupoBaTh HNOHATUAMM: HATYPAIBHOE YHCIO, LEI0E YUCIIO,
CTEMEHD C IEABIM MOKA3ATENeM, KOPEHb HATYPAIBHONU CTEMEHU, CTEMEHB C
PAllMOHATEHBIM MOKA3aTENEM, CTENEHb C NEHCTBUTENBHEIM ITOKA3ATEIEM,
porapu)M UYMCIA, CHUHYC, KOCMHYC M TAHT€HC NOPOW3BOJBHOIO 4YHUCIHA,
OCTATOK IO MOAYIIO, PAIMOHAIEHOE YHCIO, UPPAINOHAIBHOE UYHCIIO,
MHOKECTBA HATYPANbHBIX, NEJIBIX, PAlHUOHAIBHEIX, JEHCTBUTEIbHBIX
4N CEJT; YMEHHE UCTOMB30BATh NPU3HAKN JEIUMOCTH, HAMMEHBIINH 00nIui
OEeJIUTENIF W HAaWMEHbHIee o0miee kparHoe, amropurm EBximna mnpu
PELIEHNH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMHU MO3UIIMOHHBIMA CHUCTEMAMM
CUMCJIEHWS; YMEHHUE BBIITOJHATH BEIUUCIEHUE 3HAYEHUN U ITPe0o0pa3zoBaHms
BBIPAKEHUM CO CTENEHAMU M Jorapu(mamvuympeodpazoBanus ApoOHO-
PAllMOHATBEHBEIX  BBIPAKEHUI - (YMEHHE /COMEPUPOBATE /5 TIOHATUSIMMU:

IMOCJIEAOBATENBLHOCTE, apupmernueckag ' 'Tporpecens,’  reoMeTpruIecKas |



nporpeccusi, OeckOHEUuHO yOwrIBaromias TEOMETPUYECKAA [MMPOTPECCHS;
YMEHHME 3a1aBaTh MNOCAEAOBATEALHOCTH, B TOM YHCIE C MOMOMIBIO
PEKYPPEHTHEIX (POPMYIJI; YMEHHUE ONMEPUPOBATE MOHATHAMU: KOMILICKCHOE
UHCN0, COMPSKEHHBIE KOMILIEKCHBIE UHCAA, MOIYIR M ApPryMEHT
KOMILIEKCHOTO  4uciaa, (popma  3amucu  KOMIUIEKCHBIX — YHCETN
(reoMeTpudeckas, TPUTOHOMETPUUECKAA M anreOpandeckas); yMETh
OPOU3BOINTE APU(PMETUUECKUE AEUCTBUA C KOMIUIEKCHBIMU UHCIIAMU,
OPUBOIUTE MMPUMEPHE UCHOIB30BAHUSA KOMIUIEKCHBIX UMCEI, ONMEPUPOBATEH
OOHATUAMM: Marpuna 2x2  wu  3%X3, OonpemenuTens  MaTPHIIHL,

r€OMETPUYECKHM CMBICII OITPENEINTENLL

YMEHHE OmepupOBaTh ITOHATHUAMM: PAUOHAIBHBIE, WPPALUOHAIBHEIE,
MOKA3aTEIbLHBIE, CTENEHHBIE, JOTAPU(PIMUIECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUs W HEPABEHCTBA, MX CHCTEMBI, YMEHHUE OIIEPUPOBATH
NOHATHUAMHU: TOXKIECTBO, TOXKAECTBEHHOE IpeoOpa3zoBaHME, YpPaBHEHHE,
HEPABEHCTBO, CHCTEMAa YPABHEHUW MW HEPABEHCTB, PAaBHOCHILHOCTH
YpaBHEHWH, HEPABEHCTB W CHUCTEM; YMEHHE pemarsk ypaBHEHH,
HEPABEHCTBA M CHUCTEMBI C MOMONIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IlapaMeTpoM; HNPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI U1 PEUIEHUs MaTeMaTHYeCKUX

34749 U 3347144 U3 PA3IMUHBEIX 001aCcTeN HAYKU U PEATBHON KU3HU

YMEHHE ONepupOBATH IOHATHAMM: (PyHKIOMA, YETHOCTH (PyHKIMH,
NEPUOIUYHOCTh (DYHKIIUHA, OTPAHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTB
(pyHKIMH, SKCTPEMYyM (PYHKIHMH, HAUOOIBIIEEC U HAUMEHBIIEE 3HAUCHUA

(yHKIMM HA OPOMENKYTKE, HENPEPEIBHAA (DYHKIMA, ACUMITOTHI rpaduka

(yHKIMH, MEPBAg U BTOpas MPOU3BOAHAA ()YHKIIUHM, TEOMETPHUUECKUM U
(pU3NYECKUIT CMBICI HOPOM3BOAHOM, NEPBOOOpa3HAsA, ONpPEIEACHHBIN
WHTErpaa;, yMEHHE HAXOOWTh ACUMNTOTHI Tpaduka (PYHKIUH; YMEHHE
BBIUUCIATE  IMPOM3BOIOHBIE  CYMMBI, IPOWU3BENEHHA, YACTHOTO U
KOMITO3UNUNA (DYHKIUM, HAXOAWTH YPABHEHUE KAaCaTENpHOW K rpafuky
(pYHKIIMM;, YMEHHE HAaXOIWUTh MPOW3BOAHEIE AJIEMEHTAPHBIX (P YyHKIIWIM;
YMEHUE HCIIOJB30BATh MPOW3BOAHYI0 M HWCCIEIOBAHUA (DYHKIUM,
HAXOAUTE HAWMOOJBIINE W HAWMEHBIINE 3HAYEHUSA (DYHKIUHU; CTPOUTH
rpapuKki MHOTOWICHOB € HCIOJIB30BAHMEM AaMNapara MaTeMAaTHUECKOrO
aHamnu3a; MPUMEHATH MPOM3BOIHYIO It ~HAXOXKAEHUA “°HaMTydmiero
peIEHNsA B NPUKJIAIHEIX, B “TOM®4HCIE" CONNATLHO-YKOHOMUIECKIX "1

puzruecKnx 3amadax; HaXOAUTh TUIOMIATN H -00BEMEL (PHUTYP-C- HOMOIIBIO |




UHTETpajia; MPUBOAUTE IPUMEPBl MATEMATHUYECKOrO0 MOIEIAPOBAHUA C

HOMOIIBIO (P (EPEHIIMATBHBIX YPABHEHUH

YMEHue OnepupoBares MOHATHAMU: Tpapuk (PpyHKIMH, oOpaTHas (PyHKIMA,
KOMIIO3UNUA (PyHKUMH, TuHENHAd (PYHKIUA, KBAApaTUuHas (yHKIMA,
paunoHanbHad (PYHKIMA, CTENEHHas (PYHKOUA, TPUTOHOMETPUUECKUE
(yHKIMY, OOpATHBEIE TPUTOHOMETPUYECKHE (PYHKIIUM, MMOKA3aTEIBHAA WU
porapupmudaeckas (PYHKIIMM;, YMEHHE CTPOUTH TpaPUKU MN3YIEHHBIX
()YyHKIMH,  BBEINOJHATE  OpeoOpaszoBanusas  rpa@ukoB  (PyHKIMH,
UCITOJIB30BATE TPAPHUKH IJIA U3YU4EHHUA OPOLECCOB M 3aBUCHMOCTEH, IPH
PELIEHUN 3aJad U3 APYTUX YUEOHBIX MPEOMETOB MU 3a0a4 W3 PEATBHOH
JKU3HU; BBIPAXKAarh (popmyraMud 3aBUCHMOCTH MEXKAY BEIMUHHAMU,
MCHONIB30BAaTh CBOWCTBA U TpaPuKH (PYHKUMH IS PENIEHUA yPaBHEHUM,
HEPABEHCTB M 3a1ad C IapaMmerpamu; H300paxkare Ha KOOPAMHATHOM

IUTOCKOCTH MHOJKECTBA PEILIEHWH YPABHEHUH, HEPABEHCTB U UX CHCTEM

YMEHHE pemars TEKCTOBBIE 3a4dauM pPAa3HBIX THUIIOB (B TOM 4YHCJIE Ha
NPOLIEHTEI, JOIU M 49aCTH, HA ABHIKEHHE, padoTy, CTOMMOCTE TOBAPOB H
yCIIyT, HAIOTH, 3a1a4d W3 00IACTH YHNPaBIE€HUA JTUYHBIMH M CEMEHHBIMH
()ppHAHCAMM ); COCTABIIATH BEIPAKEHUA, YPABHEHH, HEPABEHCTBA M HX
CUCTEMBI MO VYCJIOBHUIO 3aJadM, HMCCICOOBATEH IIOJYUECHHOE pPEIICHUE U
OLIEHMBATH MOPaBAOMOA00OHOCTE PE3YABTATOB;, YMEHHE MOAEIUPOBATH
peasbHBIE CUTYAallMd Ha A3BIKE MAaTEMAaTUKWA; COCTAaBIATH BBIPAKEHU,
YPaBHEHWS, HEPABEHCTBA U UX CUCTEMEI I10 YCIOBHIO 3a1a4M, UCCIEN0BATH
OOCTPOEHHEIE  MOJEIM €  HMCHONB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATE NOTYIEHHBIN PE3yIBTAT

YMEHHE ONMEPUPOBATE MOHATHAMM: CpemHee apu()MEeTHIEeCKOe, MEOUaHa,
HAuOOIbIIIEE U HAMMEHBIIEE 3HAUEHUSA, pa3Max, IUCHEPCUs, CTAHIAPTHOE
OTKJIOHEHWE YHUCIIOBOTO HA0Opa; yMEHWE W3BIEKATh, MHTEPHPETUPOBATEH
MH(OpMAIMIO, MMPEACTABICHHYIO B TA0IMIIAX, HA AuUarpaMmax, rpaukax,
OTPAKAIONIYI0 CBOMCTBA PEANTBHBIX MPOLECCOB W ABICHUN; NPEICTABIATE
nHpOpMAITIIO € OOMOMIBIO TAOMMIT W OUarpaMM; HMCCIEOOBATH
CTaTUCTUYECKHE NAHHBIE, B TOM UHUCIE C OPUMEHEHUEM TpapuuecKux
METOIOB M 3JIEKTPOHHBIX CPENCTB; TpapuIecKd UCCIEN0BATE COBMECTHRIE

HAOMIONEHNS C MOMOMIBI0 AUArPAMM PACCEUBAHUA M JIMHEHHOU PETPECCUHU

YMEHHE OmepUupoBaTh MMOHATHAMM: CJYYaUHBIW , OIBIT M . CAydalHOe

COOBITHE, BEPOATHOCTH CIYUYAHHOTO - COOBITHAY- I YMEHNE - BEIUUCIIATH




BEPOATHOCTE C MCIIOJB30BAHUEM TIpapUuecKux METONOB;, HPHUMEHATH
(OpPMYJIBI CHOKEHUS W YMHOKEHHA BEPOATHOCTEM, (POpMyny MOIHOU
BEpoATHOCTH, (popmyny bepnymm, komOuHaTopHBIE (PAKTEI U (POPMYIIEL,
OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHI;, YMEHHE ONEepUPOBATH
OOHATHUAMH: CIydalHasd BEMMYWHA, PACOPEAECICHUE BEPOATHOCTEM,
MATEMATHYECKOE OXUIAHUE, TUCIEPCHUA M CTAHOAPTHOE OTKJIOHEHHE
CIy4auHOM  BEIWYWHEL, (YHKIMH  PACIPENEIECHUS W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIBHOI0 1 HOPMAJILHOTO PACIIPENEICHUI; YMEHHE
MCITOJIB30BATE CBOMCTBA M3YYEHHEBIX PACHPENEICHAN Ul PEMICHUS 3a7ad;
3HAKOMCTBO C HOHATHAMM: 3aKOH OOJBIINX YHCEI, METOIBI BEIOOPOUHBIX
MNCCICNOBAHNM; YMEHHUE NPHUBOAUTE NPUMEPEI HOPOABICHHUA 3aKOHA
OOJBIMX YHCEn B NPUPOIHBIX M OONIECTBEHHBIX SBJICHUAX, YMEHHE
OIEPUPOBATE MOHATHUAMU. COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHWHU,
UUCIIO  TMEpPEeCcTaHOBOK; OwmHOM  HproToHa;  yMEHME  NOPUMEHATH
KOMOMHATOPHEIE (PAKTHI M PACCYKIOECHUA IJIA PEHIEHUA 3a1a4; OLEHUBATH
BEPOATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOATHOCTHYIO MOMEIL U

WHTEPIPETUPOBATE MOJIYYEHHBIN PE3yIbTAT

YMEHHE ONepHpOBATH MOHATHUAMHM: TOUKd, MNpAMasg, ILUIOCKOCTE,
NPOCTPAHCTBO, OTPE30K, JIyd, BEIMUAHA yIJId, IUIOCKUH YTrOJI, 1By PAaHHBIN
yIOJI, TPEXTPAHHEIN YTOJI, CKPENMBAOIIMECS NPAMBIC, NAPAIEIEHOCTE U
NEPIEHINKYSIPHOCTE TPAMBIX W IUIOCKOCTEH, YTOI MEKOY MNPIMBIMH,
YIOJI MEXKAY TMPAMOM M IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTAMH,
pacCTOAHHE OT TOYKM MO0 IJIOCKOCTH, PACCTOAHUE MEKAY HNPAMBIMH,
pacCTOAHHE MEXKAY IIOCKOCTAMM, YMEHHWE HUCMOJIB30BATEH IIPH PELIEHUH
3a0a9 U3y4EHHBIE (PAKTEI M TEOPEMBI IUIAHUMETPHUH; YMEHHE OIEHUBATh
pa3Mepel O0OBEKTOB OKPYKAOMIETO MHPA; CTPOUTH MAaTEMATHUECKUE
MOZEIN C HOMONIBK0 TEOMETPUUECKUX HOHATHUM M BEIWYMH, pPEILAaTh

CBA3dAHHBIC C HUMH IPAKTHYCCKHUEC 3a1d4YH
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YMEHHE ONEpPUPOBATE MOHATHAMU: IUIOMIANb (PUrypel, 00BEM (PUTYPHL,
MHOTOTPAHHUK, NPABWIBHBEIH MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHHUKA,
KyO, mapannenenunen, Ipu3ma, nupamMuaa, (urypa u HOBEPXHOCTH
BpameHuA, LIAIUHAP, KOHyC, map, cdepa, miomans c@epsl, miomanb
NOBEPXHOCTH ITMPAMHMIBI, OPWU3MEBEI, KOHYyCA4, HWINHIpPA, OOBEM KyOa,
OPAMOYTOJIBHOTO TApaAIeNenunena, OUpaMIaL, “Hpr3vMe'C mumiHapa,
KOHyCa, Iapa, pa3Béprka MOBEPXHOCTH, 'CEUEHMS 'KoHyca ' MuimHapa,

MapaJuiCIbHBIC OCH HWJIM OCHOBAHHIO, -~ CCUHCHHE - HIdPa; IDIOCKOCTE, |




KacaromaAcsa c@epel, UUIMHApPA, KOHYCA, YMEHUE CTPOUTH CEYEHHE
MHOTOTPAaHHUKA, W300paxarb MHOTOTPAHHHUKH, (PUTYypeI M HOBEPXHOCTH
BPALICHHA, UX CEYECHHUA, B TOM YHCJIE C MOMOMIBIO 3JIEKTPOHHEIX CPENCTB;
YMEHHE MPUMEHATE CBOMCTBA TEOMETPHUUYECKUX (PUTYpP, CAMOCTOATEIBHO
(GOpMyIMPOBATE OMPEAECIEHU U3YIAEMBIX (PUTYP, BEIIBUTATH TUIIOTE3BI O
CBOMCTBAX W MNPHU3HAKAX TE€OMETPUUECKHX (PUTYp, OOOCHOBBHIBATH WIH
OMpOBEpPrare WX, YyMEHWE MNPOBOAUTE Kiaccu(pukammo @Quryp no
pa3JIMYHBIM HPU3HAKAM, BBINOIHATE HEOOXOZWUMBIE IOITOJHUTEILHBIE

IO CTPOEHU A

11

YMeHue OnepupoBars MOHATUAMHA: OBUKEHHME B  OPOCTPAHCTBE,
NApAUIENBHBIN MMEPEHOC, CUMMETPUS HA MJIOCKOCTH M B MPOCTPAHCTBE,
HOBOPOT, IMpeoOpaszoBanne mOno0UA, nOHOOHBIE (PUTYPBEI; YMEHHE
pacIo3HaBATh PABHBEIE U MONOOHEIE (PUTYPBI, B TOM UYWUCIE B OPUPOJIE,
HNCKYCCTBE, APXUTEKTYPE; UCHOIB30BATE TEOMETPHUIECKUE OTHOMIEHUS TIPH
pPELIEHNH 3a7a4; HAXOOWUTh TEOMETPUUECKUE BEMWUMHBL (IJIMHA, YTOI,
IUIONIAAb, 0OBEM) IIPU PEMICHUN 3a0ad U3 JPYITUX YUEOHBIX IIPEIMETOB U
U3 PEATbHOM JKWU3HM;, YMEHUE BBIYMCIATE TEOMETPHUECKUE BEITMIUHEI
(IMHA, YTOd, IUIONIAab, OOBEM, MIOMIAAL MHOBEPXHOCTH), HCHOIB3YA
W3y4EHHEIE (POPMyIBI M METOJBI, B TOM YHCIE: ILUIOMAAh HOBEPXHOCTH
OUPAMUIBL, TPU3MEBL, KOHYCA, IMJMHApA, momiaaes cdepsl; 00BEM KyOa,
OPSAMOYTOMBHOTO MapaniIenenunena, TUPAMUABL, OPU3MEL, IWIMHAPA,

KOHYCA, I1apa; VMEHUE HAXO0OUThE OTHOIIEHHE 00BEMOB MOTOOHBIX (DUT
y » Y
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YMEHuEe OmepupoBaTh MOHATHAMH: MPAMOYTOJIbHAA CHCTEMA KOOPAWHAT,
BEKTOP, KOOPOMHATBEI TOUYKH, KOOPAMHATEI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BENEHUE BEKTOPA HA 4YHCIO, PA3JIOKEHUE BEKTOpa Io Oaswucy,
CKaQ/LIPHOE IIPOM3BEICHUE, BEKTOPHOE MPOMU3BEACHUE, YIOI MEKAY
BEKTOPAMH; YMEHHE HCIOJB30BATh BEKTOPHBIM M KOOPAWHATHBIM METOT

11 PELIEHN TEOMETPUUECKHUX 3a1a4 U 33149 APYTUX YIEOHBIX HPEIMETOB

13

YMeHue BeIOMpAaTs MOAXOASAIINI METO A1 PELICHU 3a0aul; TOHUMAHUE
3HAYUMOCTA MATEMATHUKW B W3YUEHWHM MNPUPOTHBEIX U OOMIECTBEHHBIX
OpPOIIECCOB W fABJIECHUM; yMEHHUE pACMO3HABATH IPOSABJICHHE 3aKOHOB
MAaT€MATUKU B UCKYCCTBE, YMEHHUE MPUBOIUTE OIPUMEPE MATEMATHY ECKUX

OTKPBITUM POCCUMCKOU U MUPOBOM MATEMATUYECKOU HAYKH




INNEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBbBIX HA EI'D
10O MATEMATHKE

Kon IIpoBepsieMblii YJIEMEHT COAepPKAHHSA
1 Hucna v BEIUMCIEHUA
1.1 Harypanbabie u niensie uncaa. [Ipu3Hakyu 1eamMOCTH 1ETbIX YU CEN
(9 PanpnonaneHeie uncna. OOBIKHOBEHHBIE M JIECATUYHBEIE ApOOM, MPOIIEHTHI,
* OECKOHEYHEIE MEPHOOUIECKUE Opo0dn
(3 Apu(pmMETHUECKHNT KOPEHb HATYPAJIBHOU CTENEHU. JleNCTBUA C apu(pMeTHIECKHMHU
* KOPHAMH HATYPAITBHOM CTEIEHU
[ 4 Crenens ¢ nenbiMm nmokaszareneMm. CTeneHs ¢ panuoHATBHBIM nmoka3zareneMm. CBOMCTBA
* CTETIEHN
|5 CuHyC, KOCMHYC M TAaHT€HC UHUCIOBOTO aprymMeHra. ApPKCHHYC, ApKKOCHHYC,
* APKTAHT€HC YUCIOBOTO ApryMEHTa
1.6 Jlorapugm aucna. /lecaTuunsie u HATypaIbHBIE TOTAPU(PMEL
JleiictBurensHpie  uMcna. ApupMeTHdecKHe Omepauud ¢ JEeUCTBUTENbHBIMU
1.7 gucaamu. [Tpubmix€nHpIe BEIUMCICHUSA, TPABUIIA OKPYTJIEHNS, HPUKHUIKA U OI[CHKA
PE3yILTATA BEIUUCICHUN
1.8 [TpeoOpazoBanne BEIPAIKEHHIA
1.9 KomriekcHere gucia
2 VpasHeHus 1 HEpaBEHCTBA
2.1 [lensie u gpoOHO-paAMOHATEHEIE YPABHEHUA
2.2 UpparoHaibHEIC YPABHCHUS
2.3 Tpuronomerpnyeckue ypaBHEHU
24 [TokazarensHeIe U TOTApUPMIUUECKHUE YPABHEHUA
2.5 [{ensie u qpoOHO-paoOHaTLHEIE HEPABEHCTBA
2.6 HMppannoHaipHBEIE HEPABEHCTBA
2.7 [TokazaTensHbIE U TOTAPHUPMIISCKHE HEPABEHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CHUCTEMEBI 1 COBOKYITHOCTH YPABHEHWH U HEPABEHCTB
2.10 YpaBHEHN A, HEPABEHCTBA U CUCTEMEI C IMAPaAMETPaMA
2.11 Marpuna cucTemMel ITMHEHHEBIX yYpaBHEHUW. OnpeneauTens MaTpuilst
3 Oyakimn 1 rpaduKH




Oyukrmsa, cnocoObr 3amanus (yukruu. ['papux Qyakmum. BzanmHOo ﬂﬁpﬂTHhIEf.

> ¢yakuymu. YérHeie u Heu€THeIE PyHKIMH. [leproanueckue yHKIm
O0macTe oOmpeneneHus W MHOKECTBO 3HaueHuil (QyHKmuu. Hymr QyHKImA.
19 [TpomexkyTkn  3HAKOMOCTOAHCTBA. [IpoME)RyTKM  MOHOTOHHOCTH  (PYHKIIHMH.
* Makcumymer 1 MuaHUMYMBL (pyHKIMH. Haunboneniee W HamMmeHbInee 3HAYCHUE
() VHKITUM HA TTIPOMEKYTKE
13 Crenennas (yHKUMA C HATYpameHBIM M IIENBIM mokazarenem. EE cBoucrBa u
* rpadguk. CoucTBa U rpapuK KOPHS 1-01 CTENECHU
3.4 Tpuronomerpuueckue QyHKIIUM, UX CBOMCTBA U rpapukn
3.5 [Tokazarensnasa u norapupmuueckas PyHKIMN, X CBOMCTBA U rpauKu
16 Toukun paspeiBa. Acumnrorer rpapukoB  ¢Qynkiud. CBoucTtBa  (PyHKIINH,
* HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarensHOCTH, CIOCOORI 3a0aHUS ITOCIEN0BATENBLHOCTEN
3.8 Apu(pmernueckas ¥ reoMeTpuaeckas nmporpeccun. @opmyna CII0KHBIX IMPOIEHTOB
4 Hauana maremMaTn4eckoro anammsa
4.1 [TponzBognas pynkimu. [Ipon3BogHeIe 31EMEHTAPHEIX (PYHKIMN
[IpyumeHnenne nmpoU3BOOHON K HCCACOOBAHUIO (PYHKUMU HA MOHOTOHHOCTBE H
4.2 sxcTpeMyMbl. Haxoxaenne HanOOMpImero m HaMMEHBIIET0 3HAUYEHUS (DYHKIMHM Ha
OTpE3KE
4.3 [TepsooOpaznas. Uuterpan
S MHnoskecTBa 1 10rHUKa
3.1 MHuoxecTBO, onepanuu Hag MHOKeCcTBamMu. Jluarpammer Jinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U CTATHCTHKA
6.1 OmnwucarenpHas CTATUCTHKA
6.2 BeposarHocTs
6.3 KomOunaTopuka
7 ['eomerpus
7.1 DuUrypsl Ha MIOCKOCTH
1.2 [Ipsamere 1 IUIOCKOCTH B MPOCTPAHCTBE
1.3 MHuororpanauku
1.4 Tema n moBepxHOCTH BpanieHus
1.5 KoopanHATE 1 BEKTOPEI




YYEBHO-METO/IUYECKOE OBECIHEYUEHUE
OBPA3OBATEJ/IBHOI'O ITPOUHECCA

OBGABATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJIAA YHEHUKA

METOJUYECKUE MATEPHUAJIBI /IJIA YUUTEJIA

IHHUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

UHTEPHET
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