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MNOACHUTEJIBHASA 3AIIMCKA

YueOHbii Kypc «BeposSTHOCTh M CTaTHUCTHKA» YIIIYOJIEHHOTO YpPOBHS
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO y4eOHOro Kypca
yIIyOIE€HHOTO YPOBHS Ha YPOBHE CpeaHEro ooiiero oopasoBanus. Y4eOHbII Kypc
npeaHazHadeH st (GOpMHUPOBAHMS Y OOYHAIOMIMXCSl CTATUCTUYECKON KYJIbTYphI U
IIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTEeMATHYECKOIO0 MHCTPYMEHTA IS
U3yYEHHUs CIy4ailHbIX COOBITMH, BEJMYMH MU mpoueccoB. [Ipum u3yueHum kypca
o0OoramaroTcsi MPEACTaBICHHUS OOYyYaroIIMXCA O METOJAax  MCCIEAOBAHUSA
U3MEHYMBOTO MHUpPA, pa3BUBAETCs MOHMMAHHWE 3HAYMMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METONOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PECHMUS.

ConmepxaHue ydeOHOro Kypca HampaBiI€HO Ha 3aKpeIUIEHWE 3HAHUH,
MOJIyYEHHBIX MPU U3YYCHHH Kypca Ha yPOBHE OCHOBHOTO 00Iero o0pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIUYMHAX WU B3aAUMOCBA3AX MEXIY
HUMM Ha BaXHBIX IPHUMEPAX, CIOKETbI KOTOPBIX NOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0yyarommxcs J0KHO ¢(hOpMUPOBATHCS IPEICTABICHUE O
Haubosee ynoTpeOUTENbHbBIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIS ~ ONHUCAHUS  aHTPONOMETPHUUECKUX U JeMorpaduyecKkux  BEJIUYHH,
NOTPEIIHOCTe B pPa3lIU4yHbIE pPOJa H3MEPEHUsX, JUIMTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUM U IPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBisieTcss 0a30i Uil OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIIELUAINCTaM HE TOJIBKO MHKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAaKX€ COLMAJIBHBIX M ICUXOJOTHMYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpE HCIOJIB3YIOT amnmapar
aHain3a OoNbIIMX JaHHbIX. lleHTpanbHY!0 4YacTh Y4eOHOIro Kypca 3aHHMaeT
o0CyXKJIeHHUE 3aKOHa OOJIbIIMX 4YKcCed — (YHIAMEHTAJIbHOIO 3aKOHA IPUPOJIBL,
UMEIOIIET0 MaTeMaTHYECKYI0 (popMannu3aiuio.

B cooTBeTcTBUM C yKa3aHHBIMH WEISIMH B CTPYKType Y4eOHOTO Kypca
«BeposiTHOCTP M CTaTUCTUKA» Ha YIIIyOJEHHOM YpPOBHE BbIAEIEHBI OCHOBHBIC
coziepkareibHble TMHUN: «CiayyaliHble COOBITHS M BEpOsTHOCTU» U «CiyuyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMrMMO OCHOBHBIX JMHUU B y4€OHBIH KypC BKIIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIE MJii TOJHOLIEHHOTO OCBOCHHS
MaTepuanga JaHHOro y4eOHOro Kypca M CMEKHBIX MaTeMAaTHUYECKUX Y4eOHBIX
KYPCOB.

Conepxanne nuHuUM «CriydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 1711 (popMUpOBaHUS TIPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEKly 3HAYCHHUSMH CIIy4alHbIX BEIMYMH. Ba)KHYIO 4acTh B 3TOM COAEPKATEIBHOU
JVHHUM 3aHUMAET U3YYeHHE F€OMETPUUECKOI0 1 OMHOMUAIBHOTO paclpeaeIeHU U



3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMu — IOKAa3aTeIbHbIM U HOPMaJIbHBIM
pacnpeneneHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMA BEJIWYMHAMU U
pacnpeleNeHns My, aKLEHTUPYIOT BHUMaHUE OOydYarlolUMXCsi Ha ONHMCAHUU MU
U3YYEHUHU CIIyYalHBIX SIBJICHUN C TIOMOIIBIO HENpephIBHBIX (QyHKIUN. OCHOBHOE
BHUMAaHHE YEISIETCS IOKA3aTeIbHOMY U HOPMAJIBHOMY PACIPEAECICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBSA3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMM M OIMCAaHUE ITOW CBA3U C IOMOUIBIO
KO3(ppUIMEHTa KOppEJsiUMUd M €ro BbIOOPOYHOIO aHajora. OTHU AIJIEMEHTHI
COJZIepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmsl paccenBaHMs», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHMs, U BO MHOIOM OIHMPAIOTCS Ha CBEACHUS U3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé€ omuH  2JIeMEHT  COAEep)KaHWs, KOTOPbIMA  Ipe;ylaraeTcs  Ha
O3HAKOMHTEJIBHOM YPOBHE — TIOCJIEIOBATEIBHOCTh CIy4alHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIYY BpeMeHH. O3HaKOMJICHHE C pacHpe/eIeHueM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep U
ABIIACTCS AKTYaJIbHBIM JIJIsI OyayluX aOUTYypHUEHTOB, MOCTYMAIOMINX HA y4eOHbIE
CHEIMAJIbHOCTH, CBSA3aHHbIE C OOILIECTBEHHbIMH HayKaMH, IICUXOJOTHEN U
YIPABJICHUEM.

Ha wu3yuenune yuebHOro Kkypca «BepoATHOCTP W CTaTHCTHKa» Ha
yriayOneHHoM ypoBHe oTBoauTcsi 68 uacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 gac B Heenio).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

['pad, cBs3HbIN rpad, myTH B rpade: nukisl 1 nenu. CTeneHp (BaJICHTHOCTD)
BepnHbL. ['padsl Ha IockocTU. JlepeBbs.

CnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CIIy4alHbIe COOBITUSI. DIIEMEHTApHbIE
coObITust (Mcxonbl). BeposTHOCTH CilydallHOTO COOBITHA. BIM30CTh 4YacTOTHl U
BeposiTHOCTH ~ coObiTmii.  Ciy4aifHple  OTNBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepatuu HajJ COOBITUSIMU: MepeceyeHue, 00beIMHEHUE, TPOTUBOIIOJIOKHBIE
coowITus. JInarpammel Ditnepa. DopMyna CoKeHHs] BEPOSTHOCTEN.

VYcioBHAsE BEPOATHOCTb. Y MHOKEHHE BEpOSTHOCTEH. JlepeBo ciaydaiiHOTO
skcniepumenTa. Gopmyna nosHou BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiydaiiHbIil ONBIT (MCIIBITAHUE), YCIEX U Heyaauya. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MEepBOro ycnexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcHbITaHUN bepuymmu. Crny4aliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTel.  [uarpamma
pacnpenenenus. Onepauuu Haj CIly4ailHBIMHU BeIMYMHAMU. buHapHas cirydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCJIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

CoBMecCTHOE pacnpenesieHUe JByX CiydalHbIX BeluuyuH. HeszaBucumbie
CIy4yalHble BEIMYMHBL.MAaTEMATUYECKOE OXHAAHWUE CIIyYalHOU  BEJIIMYHMHBI
(pactipenenenusi). Ilpumepsl  NpUMEHEHUS  MATEMATUYECKOTO  OKUIAHUS
(cTpaxoBanue, jotrepesi). MaremaTndeckoe OXUIaHHE OMHAPHON ciay4yailHON
BEJIMYMHBI. MaTeMaTndyeckoe OKHIAHUE CYMMBbl  CIyYallHbIX  BEJIMYHH.
MaremaTtuueckoe OXKUJaHUE r€OMETPUYECKOTO U OMHOMMAJIBHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYalHOM  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHApHOM CllydaliHOM BeIWYMHBI. MaTtemMaTu4eckoe
O0)KMJAHUE TPOU3BEIACHUS M JUCIEPCUS CYMMbl HE3aBUCHMBIX CIIy4allHbIX
BenuuuH.  [lucmepcuss M CcTaHZApTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pacrpenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOTO
pacrpenencHusl.

11 KIIACC



HepasenctBo YeOrimméBa. Teopema UebniméBa. Teopema bepuymmu. 3akon
OonplX  4yucen.  BbpIOOpouHbI  MeTOA — ucchenoBaHuii.  BwriOopouHble
xapakTepucTUKH. OlleHHMBaHUE BEPOSTHOCTU COOBITUS IO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YYEHHBIX PACTIPEIEICHNAN.

HenpepriBable ciydaiinble BenuuuHbl. [Ipumepbl. DyHKIMA IMIIOTHOCTH
BEPOSITHOCTU paclpesieiecHus. PaBHOMEpPHOE pacnpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K [TOKA3aTEIILHOMY PACIPEIEICHUIO. 3a1a4y, IPUBOIAIINE K
HOPMAJIBHOMY  PacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pachpeaesieHus, GYHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIHLHOTO
pacnpenenenusa. OyHKIuUA MIIIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPENEIICHHUS.

ITocnenoBaTenbHOCTh  OJAMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH.  3ajmauw,
IPUBOSIIKE K pactpeneseHnto [Iyaccona.

KoBapuammss nByx caywaitHeix BenumuuH. Kosdduument nuneiHoi
koppemsitin.  CoBMecTHble  HAOMIOJAEHHS JABYX  BEIMYMH. BbIOOpOUHBIN
kodhpunreHT xoppemsuu. Paznuyne MexXmy JMHEWHOW CBSI3bI0 M MPUIUHHO-
CJIEICTBEHHOM CBS3bI0. JIMHENHas perpeccus, MeTo, HAMMEHBIINX KBaJApaTOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaaaHCKOTro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WiI€Ha  POCCHMCKOTO  O0OIIecTBa,  NPEICTABICHHWE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIEeAYp TPAKIAHCKOrOo o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSIMA 1 Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MATEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE OTUX JIOCTIDKCHHH B APYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C IMPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOWYUBOTO OYAYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ICHHUN, BOCIIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTH4YeCKHUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTHbIXa, perysipHas (pu3ndecKass akTUBHOCTH), (DM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE IKU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4YecKoMy  OOpa3oBaHHUIO U



caM0OOpa30BaHUIO Ha TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU IPAKTUUYECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHHMAHUE BJIUSHUS
COLUAIBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONU U COIMATIBHOU
Cpenbl, OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUECHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAHHE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeToBEUeCKOW IesATEeNIbHOCTH, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UIA Pa3BUTUS UMBUIMU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JEATEeIbHOCTD
WHJUBUAYAJILHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue a1eicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKH MAaTEMATHYECKUX
O00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIpHHUMATh,  (opMyIupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIEC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJISAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTaxX, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX, MpeAsiaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

ba3oBbie ucciaenoBarebCcKue 1eMCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMpOCH,,  (PUKCHpyIOIIME  OPOTHUBOpEuHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBJICHUSMU, POLIECCAMU;

CaMOCTOATENBHO (HOPMYyTUpPOBaTh OOOOLIECHHS W BBIBOJABI IO peE3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OIEHHWBATh  JIOCTOBEPHOCTD
MOJTY4EHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUI];

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATh J€(UIMTH MHPOPMAIMU, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBAaTh U HHTEPIPETHUPOBATH WH(GOPMALIMIO PA3IUYHBIX BHUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3NUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBHSIMH U
HEeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MMHMCBMCHHBIX TCKCTAaX, AdaBAaTb IIOACHEHHUA II0 XOI[y peIHeHI/IH 3ajgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NIPEICTABIIATh PE3YJbTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4E€TOM 3ajad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJlTOPUTM PELICHUS 33Ja4H, BBIOMPATh CIIOCO0 PELIECHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTELJICKT:

BJIAaJ€Th  HABBIKAMU  [I03HABAaTEIbHOM  peQuieKcMM  KakK  OCO3HAHHUSA
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJEThH
crioco0aMi CaMOIIPOBEPKH, CAMOKOHTPOJIS IpolLecca M pe3ysibTaTa peleHHs
MaTEeMaTU4YEeCKOH 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPU PELICHUU 3a/auH,
BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE Pe3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUNHBI
JOCTUKEHUSI WIN HEJOCTUKEHHSI Pe3yIbTaToOB JESTEIbHOCTH, HAXOUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAas 1eATEJIbHOCTh:

MOHMMATh W HCIIOJNB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl TpH pelmieHWH Y4eOHBIX 3a7ad, NPUHAMATH I€Jb COBMECTHOM
NEATEeTLHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpenciisiaTh
BUJIBI pabOT, JIOrOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yIbTaT paboThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYpMbI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMHU B3aMMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOZHO OMEpUPOBATh MOHATUSAMU: rpad, MIOCKUM rpad, CBSI3HBINA rpad,
nyTh B rpade, 1emnb, LUKI, AEPEBO, CTENEHb BEPUIMHBI, JECPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJITHO OIEpPUPOBATh MOHSATUSIMHU: CIIy4alHBI SKCHEPUMEHT (OIBIT),
Cly4daiiHO€ COOBITHE, PJIEMEHTApPHOE CIydallHOe COOBITHE (dJI€MEHTApHBIN HCXO.)
CIIy4ailHOTO  ONbITA, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaXOJUTh U (POPMYJIUPOBATH COOBITUS: MepeceueHnue, 00beIMHEHUE JaHHBIX
cOOBbITUH, COOBITHE, MPOTHUBOMOJOKHOE JIAHHOMY, HCIOJIb30BaTh JMArpaMMbl



Oinepa, KOOpPIMHATHYIO MPSAMYIO Ui PElIeHus 3a7ad, MOJb30BaThCs (HOpMysoin
CJIOKEHHSI BEPOSITHOCTEH /711 BEPOSTHOCTEN ABYX M TPEX CIy4YalHbIX COOBITHII;

ONEPUPOBATh  IOHATHIMMU: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JE€PEBO CIIy4allHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C MOMOULIbIO IpaBUa YMHOXEHHS, IEpeBa
CIIy4aifHOTO OIbITa, HCIHOJB30BaTh (HOPMYINy MOJHON BEpOATHOCTH, (HOPMYITY
baiieca npu pemenuu 3aaa4, onpeaensaTh HE3aBUCUMOCTh COOBITHI 10 dhopMyIie u
110 OPTaHMU3ALMU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh M3y4YEHHblE KOMOMHATOpHBIE (OPMYJBl s EPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHbIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOAHO ONEpUPOBATh TMOHATUSAMHU: OWHAPHBIA  CIy4alHBIA  OIBIT
(ucmipITaHME), yCHEeX W HeyJada, HE3aBUCHMBIE WCIIBITAHMS, CEPUs HCIIBITAHUH,
HaXOAWUTh BEPOSITHOCTU COOBITUH: B CEPUM MCIBITAHMM O MEPBOrO YCIexa, B
cepuu UCHbITaHUN BepHyiu, B OmbITe, CBS3aHHOM CO CIIyd4allHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO OMEpUPOBATH MOHITUSIMH: ClydyailHasi BEJIMUYMHA, PACIpelleieHHE
BEPOATHOCTEH, JaMarpaMMa paclpeneieHus, OuHapHas ciydyaiiHas BEJIWYUHA,
reOMeTpUYECKOe, ONHOMHMAIILHOE paclpe/ielICHUE;

ONEPUPOBATh TMOHATUSAMMU. COBMECTHOE PACHPEACICHUE IBYX CIIyYaWHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOTO PACHpPEENICHUs IBYX CIIy4alHBIX
BEIMYUH JUIS BBIICICHUSA PACIPENCIICHHUs] KaXKIO0W BEIWYMHBI, OIPEACIICHUs
HE3aBHUCUMOCTH  CIy4alHbIX  BEJIMYMH;CBOOOJIHO  ONEPUPOBATH  IOHSITHEM
MaTEMaTHUYECKOTO 0XKMJIaHUS CIyyallHOW BEJIMYMHBI (paclpeesieHus), IPUMEHATh
CBOMCTBA MATEMAaTUYECKOTO OXMAAHUA IIpU PEIICHWM 3a1ad, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIBHOTO U TEOMETPUUECKOTO Pacpe/IeICHUH;
CBOOOZHO OINEpPUPOBATh MOHATUAMU: JUCHEPCUS, CTaHIAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIMYMHBI, NMPUMEHSATh CBOMCTBA JUCIIEPCUU CIIYYAWHOW BEJIIMYWHBI
(pacrtipeniesieHHs) MPU PELICHUWU 3a/ad, BBIYHUCIATH JUCHEPCHI0 WM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUIECKOT0 U OMHOMUAIBHOTO PaCIIpEeACTICHUIA.

K konmy 11 kinacca o0yyaroniuiicss HAyquTCs:

BBIUUCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKHU 110 JTAHHOM BBIOOPKE U OLIEHUBATH
XapaKTEPUCTUKU TEHEPATbHOM COBOKYNHOCTH JIA@HHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBAaTh BEPOSTHOCTU COOBITUH U MPOBEPSITH MPOCTEHIIINE
CTaTUCTUYECKNE TMITOTE3BI, ITOIb3YSACh U3YUEHHBIMU PACIIPEACICHUSAMM;

OPUBOAWTH  IPUMEPBl  3a4ad, INPUBOJALNIMX K  IIOKa3aTEJIbHOMY
pacupesnesieHu0, 3a4ad, NPUBOMAIIMX K HOPMAJIBHOMY  PaCIpEACIICHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHS IUIOTHOCTM BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpezenenusi, GyHKIUS MIOTHOCTH BEPOSTHOCTA HOPMAJILHOTO pacIpeieseHHs,



(GYHKIMS TUIOTHOCTU M CBOWCTBA HOPMAJBHOTO pPACIPEACTICHUS;0NPEACIIATh
KOA(PGUIIUEHT TUHEHHON KOPPESIIH, BHIOOPOUHBINA KOAPDUIIUEHT KOPPEIALUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoabsnbie | IlpakTnyeckue
NPOrpaMMblI Bcero o0pazoBaTe/ibHbIE
padoTsI padoThI pecypen
1 DneMeHTHl Teopuu TpadoB 3
5 Ciy4aiiHbI€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
3 coObITHsIMH. CIIOKEHHE M YMHOXKECHUE 5
BEPOSITHOCTEM. Y CIIOBHAsL BEPOSITHOCTD.
He3zaBucumeble coObITHS
4 DneMeHTHl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHBIX UCIIBITAHUI.
5 Wcneitanus bepaymnu. CiaydaiiHelii BEIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 Crnyyalinble BEJIMYMHBI U PACTIPEICICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢poBbie)
Ne n/m Kontpoabneie | Ilpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 3aKoH OOJIBIINX YHCET
2 DNeMEHThl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHBIE ClTydaliHbl€ BEJTMUHHBI
3 (pactipenenenusi), moka3aTeabHOE U 4
HOPMaJIbHOE pacipeiesieHus
4 Pacnpenenenue Ilyaccona
CBsI3b MEXKY CITyYallHBIMU BEJIMUMHAMU
O06001IeHrEe U cUCTeEMaTH3alus 3HAHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE INTAHUPOBAHUE
10 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckune
padoTsI

JlaTa
H3ydeHust

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

I'pad, cBs3HBI rpad, npencraBieHne
3a/1a4¥ ¢ MOMOIIbI0 Tpada

Crenensp (BaJIGHTHOCTb) BeplIuHEL. [1yTh
B rpade. Llenu u 1uKIIbI

I'padsl Ha mIockocTH. JlepeBo
CIIy4allHOTO HKCIIEpUMEHTA

CrnyyaitHple SKCTIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITHS. DJIeMEHTapHbBIE
COOBITHS (MCXOIBI)

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTE City4aitHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

[Tepeceuenne, 00beTMHEHIE MHOXKECTB
U COOBITHI, IPOTHUBOIOI0KHBIC
coObITHs. DOpMYIIa CI0KEHUS
BEPOSATHOCTEMN




YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DopmyIia yCIIOBHOU
BEPOSITHOCTH

YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DopmyIia yCIIOBHOU
BEPOATHOCTH

10

dopmyJia MOJTHOM BEPOATHOCTH

11

®opwmyia baiieca. HezaBucumblie
coOBITHS

12

KomOnHaTOpHOE MPaBHIIO YMHOXKEHUS.
[TepecTanoBku u pakTopuan

13

Hucno coueranuit. TpeyroabHUK
[Tackans

14

®opmymna bunoma HeroToHa

15

Kontponbnas padora Nel: "I'padwr,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

bunapHbIii cydailHbIN ONBIT
(ucmpITaHKE), yCTIEX U HEYyAaua.
HezaBucumeie ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN J0 IEPBOTO
ycnexa

17

Cepust HE3aBUCUMBIX UCIIBITAHUM 10
MEpBOro ycrnexa

18

Cepust HE3aBUCUMBIX MCTIBITAHUM
bepuymn

19

Cry4aiiHplii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH




20

[TpakTryeckas pabora c
HCIOJIb30BAHHUECM 3JICKTPOHHBIX T3.6JII/ILI

21

Cnyuaitnas BennuuHa. Pacripenenenue
BepoATHOCTEN. Jlnarpamma
pacnpeneneHus

22

Onepauuu Haj ciaydailHbIMU
BesmurHaMu. [Ipumepsl pacnpeneneHuii.
bunaphas ciyyalinas BelIu4rHa

23

I'eomeTpuyeckoe pacnpeeneHue.
bunomMuanbHOE pacnpeneneHne

24

MaremaTuuecKoe OKHUIaHUE CIyYaHOM
BenuuHbl. COBMECTHOE pacIpeie/iCHIe
JIBYX CITy4alHBIX BEJIHMYHUH

25

He3aBucumeble ciydyaiiHble BETMUHHBI.
CBoiicTBa MaTEMAaTHYECKOTO OXKUIAHUS.
Matemaruueckoe OXKu1aHue OMHAPHOM
CIIy4allHOM BEJIMYMHBI

26

MaremaTnuecKkoe OKHUIaHUE
réeoMCeTpHUICCKOIro n 61/IHOMI/IaJII>HOI‘ (6]
pacrnpeeneHuin

27

Jlucniepcus U CTaHJApPTHOE OTKIOHEHUE

28

Jlucniepcust OUHAPHOM citydaitHON
BeM4YMHbBI. CBONCTBA JUCTIEPCUN

29

MateMaTuueckoe OXXKHAaHUC
MMPOU3BCACHUSA U NUCIICPCUA CYMMbI
HE3aBUCUMBIX CHy‘IaP'IHBIX BCIINYHH

30

Jlucniepcusi OMHOMHAIIBHOTO
pacnpenenenus. [IpakTuueckas padora ¢




MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
Jlucrepcust U CTaHJAPTHOE OTKIOHEHUE

31 TE€OMETPHUECKOTO PACIIPEICIICHUS. . 1
[TpakTryeckas pabora c
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

32 O06o001IeHre U crucTeMaTH3alus 3HaHUH 1
KonTpomnpnas padora Ne2: "UcneiTanus

33 bepnymu. Ciyyalinble BETUUHUHBI U 1
pacnpeneneHus"”

34 O06001IeHrEe U cCHUCTEMaTU3aINs 3HAHUI 1

OBILEE KOJIMYECTBO YACOB I10 14

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeCHUS

DJIEeKTPOHHBIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOrimena. Teopema
YeoOnimesa. Teopema bepuymmu. 3akon
OOJIBIITUX YHCEIT

HepagenctBo YeObimena. Teopema
YeoOnimesa. Teopema bepuymmu. 3akon
OOJIBIITUX YHCEIT

HepasenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymmm. 3akon
00JIBIINX YHCEeT

Br160pouHBIN METO MiCCIIeIOBAaHUN

[TpakTudeckasi paboTa ¢ UCIOIB30BAHHEM
AIIEKTPOHHBIX TAOJIHUIT

['enepanbHasi COBOKYITHOCTh M CiTy4aiiHas
BBIOOpKA. 3HAKOMCTBO C BEHIOOPOYHBIMU
xapaktepuctrukamu. OLieHKa CpeIHero u
JUCTIEPCUU TeHEPaAIbHOM COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHasi COBOKYITHOCTD M CiTy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepucTukamu. OLeHKa CpeHero u
JMCTIEPCUN TeHEPATbHOI COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHUE BEPOSTHOCTEH COOBITUI 11O
BEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINUX TUIIOTE3 C MOMOILBIO CBOMCTB
U3YYEHHBIX pacCIpeacIICHUN

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIIUX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacipeesieHui

11

[TpakTrdeckast paboTa ¢ HCIIOJIb30BAaHHEM
AIIEKTPOHHBIX TAOJIHUIT

12

[Ipumepsl HENMPEPBIBHBIX CIyYalHBIX
BeIMUUH. OYHKINS IJIOTHOCTH
BEPOATHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepnt
3aJ1a4, MPUBOIALINX K [MOKA3aTEIbHOMY U
K HOPMAJIbHOMY paclpeaeIcHUsIM

14

cI)}/HKI_[I/ISI IMJIOTHOCTHU BCPOATHOCTHU
IMMOKa3aTCJIbHOTO pacCpCaACICHUA

15

OYHKIYA ITIOTHOCTUA BEPOSITHOCTH
HOPMAaJIbHOTO pacipeaesieHUs

16

ITocnenoBaTenbHOCTh OMHOYHBIX
HEe3aBUCUMBIX coObITHil. [TpuMmep 3amaun,
puBOAALIEH K pacnpeneneHuto [Iyaccona

17

[TpakTudeckasi paboTa ¢ UCIOIB30BAHHEM
ANEKTPOHHBIX TAOJIHIL

18

KoBapuanust 1ByX ciay4yailHbIX BETUYHH.
Koaddumment koppensuun

19

CoBMecCTHBIC HAOTIOJEHUS TBYX BEJIMUNH




20 Bre160opounbiii KOG GUITMEHT KOPPeNsun

71 Paznuune Mex1y TMHEWHOU CBA3BIO U
MIPUYMHHO-CIIEACTBEHHOH CBSA3bIO

22 JIunelinas perpeccus

7 [IpakTryeckast paboTa ¢ UCMOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL
IIpencraBieHne JaHHBIX C TOMOLIBIO

24 TaOJUIl ¥ AUArpaMM, ONKcaTeIbHas
CTaTUCTUKA

25 OnbITHI ¢ pAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU

26 Brruucnienune BeposiTHOCTEH COOBITHI C
npuMeHeHneM Gopmyi
Brruucnenue BeposTHOCTEH COOBITHI C

7 MpUMEHEHHEM I'paUUeCKUX METOOB:
KOOpJIHMHATHAs NpsAMasi, 1epeBo,
nuarpaMma Jusepa

28 Crnyyalinble BEJIMYUHBI U PACTIPEICICHUS

79 MaremaTuyecKoe OKHUIaHUE CIyYalHOM
BEJINYUHBI

30 MaremaTuuecKoe OKHUIaHUE CIyYaHON
BEJINYUHBI

31 Kontponbnas padota: "BeposTHocTs 1
cTaTUcTUKa"
Brruucnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHreM GopMyIT U TpaprIecKuX
METOJI0B

33 Brruucnienue BeposiTHOCTEl cOOBITHI C




npuMeHeHreM GopMyIT U TpaprIecKuX
METOJI0B

34 MatemaTruueckoe 0XKHUIaHuE CIIy4aiiHON

BCIINYHHBI

CrnyuaiiHble BEJIMUMHBI U paclpeesICHusI.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI OCBOEHHUSI OCHOBHOM
NMpoBePSIEeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
62 OnepupoBarh  TOHATUSAMHU:  CpedHee  apudMeTHyecKoe, MeIuaHa,
' HauOoJbIIIee, HANMEHbIIIEE 3HAUCHHE, pa3MaX MACCUBA YHCIIOBBIX TAHHBIX
OnepupoBaTh MOHATUSAMH: CITyYalHBIA 3KCIEPUMEHT (OMBIT) U CIydailHOE
coOBITHE, 3JIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIH HCXOJ) CIy4aliHOTO
6.3 OMbITa; HAXOJUTh BEPOSATHOCTH B ONbITAX C PAaBHOBO3MOKHBIMHU
CIIy4aiiHBIMHU COOBITUSIMU, HAXOAUTH U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAX
Haxomute u dopmyaupoBarh COOBITHS: TepecedeHue U OOBbEIUHECHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS JUarpaMMamu Ditniepa u GopMysoi CII0KEHUS BEPOSITHOCTEH
MIPH PEIICHUU 33729
OmnepupoBaTh NOHITUSIMH: YCIIOBHASI BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HAXOJUTh BEPOSTHOCTH C IOMOIIBIO TMPaBUIa YMHOXKEHHUS, C IOMOIIBIO
JIepeBA CIIy4alHOIO OIbITa
6.6 [TpuMeHsITh KOMOWHATOPHOE MIPABHUIIO YMHOKEHUS TIPH PEIICHUH 337129
OnepupoBarh MOHSATHSAMH: HCIBITAaHUE, HE3aBUCHMBIC HCIIBITAHUS, CEPHs
6.7 UCTIBITAHUHN, yCIEX U HEyJaya; HaXOJUTh BEPOSTHOCTU COOBITUN B CEpUU
' HE3aBHCHUMBIX HCIBITAHUNA [0 TEPBOr0 YCIeXa, HAaXOAUTh BEPOSTHOCTU
coOBITHH B CepUM UCTIBITAHUKN bepHymm
6.8 OnepupoBaTh TMOHATHSAMH:  CilydailHas  BEIUYMHA, paclpejesieHue
' BEPOATHOCTEH, Juarpamma pacnpeeieHus
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yabTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro

pe3yJabTara

o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus




Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIy4YallHOM  BEJIMYHUHBINO

> pacnpeeNIeHUIO WK ¢ TOMOUIbIO AHarpamMm
OnepupoBaTb MNOHATHUEM MaTEMaTUYECKOTO  OXHUIAHUS, MPUBOIUTH
59 MpUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTU4YecKOoe OKUIaHUE CIydailHOU
’ BEJIMUMHBI, HAaXOOUThb MaTeMaTHYeCKOE OXUAaHHE [0  JAaHHOMY
pacrpeiesieHuIo
5.3 Nwmets npencraBiaeHue o 3aK0OHE OOJBIITUX YHCET
5.4 HNmeTts nipeacraBiieHue 0 HOpPMAJIBHOM pacipeaeieHun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHne JaHHBIX C TOMOIIBIO TabnuIl U nuarpamm. CpenHee apudMeTHIecKoe,
MeauaHa, HanOoJbIllee ¥ HAMMEHbBIIIEE 3HAYCHUS, pa3Max, JUCTIEPCUS U CTaHIAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB

6.2

CrnydaifHple SKCTIEPUMEHTHI (OTBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonawr). BeposTHOCTH ciaydyallHOTO COOBITHS. BIM30CTh 4YacTOTHIM BEPOSITHOCTH
coObITHii. CiydaiiHble ONBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
BepOHTHOCTI/I CO6BITI/II71 B OIIBITaXC PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA CO6LITI/ISIMI/I

6.3

Omnepanuu Haj COOBITUSIMU: NIEpeceUeHUE, 00bEANHEHHE, IPOTUBONOIOKHbBIE COOBITHSI.
Huarpammsl Diinepa. @opmyrna cioKeHus: BEpOSATHOCTEN

6.4

VYcimoBHas — BEpOSTHOCTb.  YMHOXKEHUE  BEpOSATHOCTEM.  JlepeBo  ciaydailHOTO
skcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

KomOunatoproe mnpaBwio ymHOoxkeHus. IlepectanoBku U dakrtopuan. Ywucio
coyeranuii. Tpeyronapauk [lackans. @opmyna 6unoma HeroTona

6.6

bunapHblli ciay4aliHbI ONBIT (MCHBITaHME), ycnex U Heynada. HesaBucumble
ucnelTanus. Cepust He3aBUCHMBIX HCIBITAaHMW 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHymimn

6.7

CnyuaiiHas BenuuuHa. PacnpeneneHue BeposTHOCTeW. /[marpamma pacnpezeneHus.
ITpumeps! pacnipesieneHni, B TOM YKCII€ TeOMETPUIECKOEH OMHOMHUAIIBHOE

11 KIIACC

Koxa

HpOBGpﬂEMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTHKH CIy4alHbIX BEJIMYUH: MATEMAaTUYECKOE OXKUJIAHUE,
JUCTIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE. [Ipumepsl mpuMeHEHUsT MaTeEMaTU4YECKOTO
0KUJAHWsI, B TOM YHMCJIE B 3a/Ja4yax M3 MOBCEIHEBHOM >XM3HU. Maremarndeckoe
OXUJaHWe OWHAPHOHN ciy4yaiiHOW BeIMYMHBI. MaTeMaTH4ecKoe OKHIAHUE CYMMBI
CIy4alHbIX BEIUYUH. MaTeMaTH4ecKoe 0XKUAaHUE U TUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMHUATIBHOTO pacrpeaeneHuit

5.2

3aKkoH OOJIBIIUX YHMCENl W €ro poJib B HayKe, MpUpoJie U obmecTtBe. BribopouHsbrit
METOJI ICCIIEOBaHUI
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[Ipumepsl  HENpEpBIBHBIX  CIy4yalHbIX  BedWduH. [loHSATHE O  IUIOTHOCTH




pacnpenenenus. 3agaud, NPUBOSIINE K HOpMAIbHOMY pactipeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeaeieHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJbTaTaM OCBOCHHS
NPOBEPSIEMOr0 = OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Branenne wMeromamm J0Ka3aTelIbCTB, ANTOPUTMAMHU PELICHUS 3ajad;
yMeHue (GopMyIHpOBaTH W ONEPHPOBATH MOHATHUSAMH: OIpEeTICHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPU3HAK, IOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIOJIOXXHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPH U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIINY;
IPOBOJNTH J0Ka3aTeIbHbIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PAcCy)XIEHHH; yMEHHE OIepHpOBAThH
HOHATHSAMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB M SBICHUH M NPU PEIICHHUHU 3a/ad, B TOM
YHCcIie U3 IPYrUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIUCBIBATh Tpadbl Pa3NTUYHBIMU CIOCOOAMU; MCIIOJIb30BaTh Tpadbl Mpu

pelICHNN 3a1a9

YmMmenne ONCpUpoOBaTh MNMOHATHUAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypallbHOW CTENICHH, CTETICHb C
PpaluOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHLIM IIOKa3aTcJIEM,
JorapuM UHWCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJHHOTO YHCIIA,
OCTAaTOK [0 MOMYJIO, PAIMOHATBHOE YHUCIIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IECHCTBHTEIBHBIX
2 YHCell; YMEHUE UCIOIB30BaTh MPU3HAKH JCTUMOCTH, HAUMEHBIIHA 00N
JeTUTeNh W HauMeHbIlee o0Ilee KpaTHoe, anroput™M EBkimma mpu
peIICHUN 3aaa4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMU CHCTCMAaMU
CYUHCJICHUS; YMEHHUE BBITIOJNHITH BRIYMCIICHUE 3HAUCHHI U TpeoOpa30BaHus
BBIPDOKECHUA CO CTENEHSMU M Jiorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHATIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIEPUPOBATH  IOHATUAMMU:

MOCIIEI0BATENbHOCTh, apu(MeTHUecKas TMpOorpeccus, TIeoMeTpruIecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T'€OMETpUYECKass MPOrpeccus;
YMEHHME 3a/laBaTh II0CJIE€JOBATEILHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAass U ainreOpanyeckas); yMeThb
POM3BOUTH apu(METHUYECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIONH30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2  wu  3x3, onpeaenuTenb  MaTpHIb,

TEOMETPUUYECKUM CMBICTT OTIPEACTUTENS

YMeHune onepupoBaTh MOHATHSAMU: PpPalMOHAJIbHBIE, WPPALUOHAJIBHEIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(MHUUECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE ONEPUPOBATH
HOHATHSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpazoBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHCTEM; YyMEHHME pellaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOUIBIO paA3JIMYHBIX NPUEMOB; peIIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C IapaMETPOM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MATEMATHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InyHbIX 001acTel HAYKHU U pealbHOM KU3HH

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (DYHKIUH,
NEePUOMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTh
byHKIIMHA, KCTpeMyM (QYHKITUH, HAauOOJbIIee W HAaUMEHbIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPHUYCCKHHA U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TepBooOpa3Has, ONpeAeaEHHbIH
MHTErpajl; YMEHHE HAaXOAWTh ACUMMTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE  CYMMBI, IPOU3BEJCHUS, YACTHOTO U
KOMITO3MIMH (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTeIbHOH K TrpaduKy
GyHKUIMU; YMEHHME HAaXOIUTh IPOU3BOJAHBIC HJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBAaHUS (YHKIUH,
HAXOJUTh HAWOOJNIBIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIHIA; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJB30BAHHEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXJACHUS HAWIy4IEero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-5KOHOMHUYECKUX |

buznYecKuX 3a7avax; HaXOJUTh TUIOMIATU U O0BEMBI GUTYDP C TIOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHMPOBAHUA C

noMoInbio AuddepeHInaIbHbIX YpaBHECHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHUH, oOpaTHas GYHKIIHS,
KOMIO3UIUS (DYHKIMM, NIuHEHHas ¢QyHKUWSA, KBaapaTUdHas (QYHKIUS,
panMoHanbHas (QYHKLHMSA, CTeNeHHas (QYHKLIHSA, TPUTOHOMETpUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIWH, MOKa3aTesbHAs U
norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpadUKHd H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  npeoOpa3oBaHuss  rpadukoB  (GYHKUHUH,
UCIOJIb30BaTh TPa(UKK Ul W3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpauku (QYHKIUH UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHU YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUMOB (B TOM YMCIE Ha
MPOIEHTHI, AOJIM W YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 3aJa4d U3 OOJIAaCTH YNpaBJICHUsS JTUYHBIMH M CEMEHHBIMU
dbuHAHCAMM); COCTAaBIISITh BBIPAKCHUS, YPABHECHHs, HEPABEHCTBA U UX
CHUCTEMBl N0 YCIOBUIO 33J1ayd, HMCCJENOBATHh IMOJYYEHHOE pEUICHUE U
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBATH
peanbHblE CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKECHMUS,
YpaBHEHUsI, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1auH, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM C  HCIHOJb30BAaHUEM  ammapara  aireOpsl,

HUHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHyecKoe, MeIuaHa,
HanOoJIbIlIee ¥ HAMMEHBIIIee 3HAUYCHUS, pa3Max, JUCIIEPCUsI, CTaHIApTHOE
OTKJIOHCEHUE YHCJIOBOI'O Ha60pa; YMCHHC HU3BJICKATb, UHTCPIIPECTUPOBATH
nH(}OpMaIrio, IPEICTaBICHHYIO B TaOJIMIIaX, HA QUarpammax, rpadukax,
OTPaXXaroLlYyI0 CBOMCTBA PEalbHBIX MPOLECCOB U SBJICHUM; NMPEACTABIATH
uHDOpMAIMI0O C TIOMOIIBID TaOJMII ©W JAWarpaMM; HCCIIEIOBATh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHUCJIC C MPUMCHCHUCM rpa(bnqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UueCcKH MCCIEI0BaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JTMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYaHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSTHOCTh C MHCIIONB30BAaHMEM TpaUUECKUX METO/OB; IPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSATHOCTEH, (OpMYIy IOITHON
BEPOATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATh
NOHATUSAMM:  ClIyyailHas BEJIMYMHA, pAacIpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAaHHE, MUCIIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA pPaCOpeleNieHHus W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTeIbHOTO ¥ HOPMAILHOTO pacIpe/iejIieHNil; yMEeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacrlpeAeieHUl A pelieHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHUM; YMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHSX; YMCHHE
ONIEpPUPOBATH MOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TEPecTaHoBOK; OmHOM  HploTOHa; yMeHHMe  NpPUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PAcCy>KACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOATHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIIPETUPOBATH MTOIYyYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yIia, INIOCKUN YroJl, IBYIpPaHHbIN
yroj, TPEXTPAHHBIA YTrOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEePNEHAUKYIISIPHOCTD MPSAMBIX M IIOCKOCTEM, Yroa MEXIy HpsIMbIMH,
Yroa MEXAy MpsAMOM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEXIy IUIOCKOCTSMU;, YMEHHE MCIOJIb30BaTh MPHU PELUICHUU
3aa4 U3y4yeHHbIe (PaKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OICHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MAaTEMaTHYECKHE
MOJENIM C IOMOIIBI T€OMETPUYECKUX MOHATHM M BEJIWYMH, PpELIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3alav4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuiies, Npu3Ma, NHpamunaa, (Gurypa u TOBEPXHOCTh
BpallleHus, [MWIWHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMAIL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, LWIMHApPA, O0BEM KyOa,
IpAMOYTOJIBHOTO IapajuiCjiennuncaa, nHupaMuabl, I[MIPU3MbI, NWIWHIpPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IMWIHHIPA,

napajjiCJibHbl€ OCH HWJIW OCHOBAHWIO, CCUCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepsl, WIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHMKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpBI M MOBEPXHOCTH
BpAILCHUS, UX CEUEHHS, B TOM YHUCIIEC C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T'€OMETPUUYECKHX (UTYp, CaMOCTOSTEIHEHO
dbopMynHupoBaTh OnpeAeNeHUs U3ydaeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKaX T€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WU
ONpoBepraTh HWX; YMEHHE TMPOBOAUTH KiaccHu(UKauuioo ¢GUryp 1o
pa3NMYHBIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE OMOJIHHUTEIbHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh TOHSATUSMH: JBH)KEHHE B  IMPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B INPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHHe MMOA0OUsA, TMON00HBIE (UTYpBI; yMEHHe
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXHTEKTYpE; UCIOJIb30BaTh FT€OMETPUICCKAE OTHOLICHUS TIPU
pelIeHHH 3ajad; HAXOJWTh T'COMETPHYECCKUE BEIMYHMHBI (IUIMHA, YTOJI,
Iomaas, 00bEM) MpH PElICHUH 3a7ad U3 JPYrHX YU4EOHBIX MPEIMETOB U
W3 peaJbHOW JKU3HU; YMEHHE BBIYHCISATH T'€OMETPUYECKHE BEIMYMHBI
(uMHa, yromj, IIOWIaab, OOBEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyNIBI M METOIBI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouans chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MapajUIeiIeNue/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYca, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (QUTYP
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YMeHue onepupoBaTh NOHATUSMHU: MPSMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHNE BEKTOpa Ha YHUCIO, pa3JIoOKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIY
BEKTOPAMU; YMEHHE HCIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeToOB
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YMenue BBI6I/IpaTB MOAXOAAIIMNN METO, A1 pelICHUd 3aJa4r; TOHUMAHNC
SHAYUMOCTH MATEMATHUKHW B HU3YYCHHUHU IPUPOJHBIX H O6HI€CTBCHHI)IX
ImponcccoB u ﬂBHeHHﬁ; YMCHHC pacCliO3HAaBaTb TMPOSABJICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC MPUBOJUTHL IMMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUI POCCUMCKON U MUPOBOW MAaTeMAaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JCINUMOCTH I ECIBIX YHUCECII

Pammonaneupie  uucna. OOBIKHOBEHHBIE U JCCATUYHBIC JIpOOH, TIPOIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuil KOpeHb HATypalbHOW cTerneHu. J{eWCTBUS ¢ apupMEeTHUIECKUMHU
' KOPHSMH HaTypaJIbHOU CTCIICHU
L4 Crenens ¢ 1enbpIM nokaszareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTEIIEHH
L5 CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4Yncia. ApUPMETHYECKHE ONepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkEéHHbIC BEIYUCICHHS, PAaBUIIa OKPYTJICHHS, TIPUKUAKA U OIICHKA
pe3ysbTaTa BEIYUCICHAN
1.8 [IpeoOpazoBanue BeIpaKECHUN
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lemnpie 1 1poOHO-palOHATBHBIC YPaBHEHUS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronomeTpuyecKkue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOTrapUPMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATIFHBIE HEPABCHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMeTpaMu
2.11 Martpuiia cucTeMbl JTUHEHHBIX YpaBHEHUN. OnpeneuTesb MaTPULbI
3 DOyHKIIUA U TpaPUKH




OyHK1UA, cnocoObl 3amanus (pyakmuu. ['paduk dyaknmm. B3aumuo oOparHbIe

>l ¢yukuuu. YétHelie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
O6nactp ompenencHUss M MHOXKECTBO 3HadeHW GyHkuuu. Hymn ¢yHKum.
10 [TpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl U MHUHUMYMBI (QyHKUuu. Haunbombiiee ¥ HauMeHblee 3HAuUCHHE
(GYHKINU Ha TPOMEXKYTKE
13 Crenennass (yHKIMS C HATypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast 1 norapudmudeckas QyHKIIHMH, UX CBOUCTBA U TpaduKu
16 Toukm paspeiBa. AcumnTorel rpadukoB (yHkiuid. CpoiicTBa (QyHKIUH,
' HETPEPhIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX IPOIIEHTOB
4 Hauvana maremarnyeckoro aHaamsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHeHre NPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 3KCTpeMyMbl. Haxoxnenue HanOONbIIEro U HAaMMEHBIIErO 3HaYeHUS (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHO»ecCTBa U JIOruKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena ¥ MOBEpXHOCTH BpALICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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