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MNOACHUTEJIBHASA 3AIIMCKA

VYueOHbii Kypc «BeposSTHOCTh M CTaTHUCTHKa» YIIIYOJIEHHOTO YpPOBHS
SBJIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOTro Kypca
yIIyOIE€HHOTO YPOBHS Ha YPOBHE CpeaHEro ooiiero oopasoBanusi. Y4eOHbII Kypc
npeaHazHayeH st GOpMHUPOBAHMS Y OOYHAIOIIMXCS CTATUCTUUYECKON KYJIbTYphI U
IIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTeMATHYECKOIO0 MHCTPYMEHTA IS
U3yYEHHUs CIy4ailHbIX COOBITMH, BEJIMYMH M mpoueccoB. [Ipum m3yueHum kypca
o0oramaroTcss MpPEACTaBICHHUS OOyYaroIIMXCAd O METOJAax  MCCIEAOBAHUSA
U3MEHYMBOTO MHUpPA, pa3BUBAETCSl MOHMMAHWE 3HAYMMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METONOB ITO3HAHUSA KaK HEOTHEMJIEMOM YaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

ConmepxxaHue ydeOHOro Kypca HampaBiI€HO Ha 3aKpEIUICHWE 3HAHUH,
MOJTyYEHHBIX MPU U3YYCHHH Kypca Ha YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX WU B3aAUMOCBA3AX MEXIY
HUMM Ha BaXKHBIX NPUMEpPAX, CIOXKETbl KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0yyarommxcs J0KHO ¢(hOPMUPOBATHCS IPEJICTABICHHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIS ~ ONHUCAHUS  aHTPONOMETPHUUECKUX U JeMorpaduyecKkux  BEJIUYHH,
NOTPEIIHOCTe B pPa3lU4YHbIE pPOJa H3MEPEHUsX, UIMTEIBHOCTH Oe30TKa3HOU
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUM U IPOLIECCOB
B oOmectBe. YueOHbI Kypc sBisieTcss 0a30i Uil OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIELUAINCTaM HE TOJBKO MHKEHEPHBIX
CIIELIMAIIBHOCTEN, HO TAaKX€ COLMAJIbHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpE HCIOJIBb3YIOT amnmapar
aHain3a OonbIIMX JaHHbIX. lleHTpanbHYI0 4YacTh yY4eOHOTro Kypca 3aHHMaeT
o0CyXJIeHHUE 3aKOHa OOJIbIIMX 4Yuceld — (YHIAMEHTAIbHOI'O 3aKOHA IPUPOJIBL,
MUMEIOIET0 MaTeMaTHYECKYI0 (popMaIn3aiuio.

B cooTBeTcTBHMM C yKa3aHHBIMH WEISIMH B CTPYKType Y4eOHOTo Kypca
«BeposTHOCTP M CTAaTUCTUKA» Ha YIIIyOJEHHOM YpPOBHE BbIAEIEHBI OCHOBHBIC
coziepkareibHble TMHUN: «CiayuyaliHble COOBITHS M BEpOsTHOCTU» U «CiryyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHUCEI.

[ToMMMO OCHOBHBIX JMHUU B y4€OHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPHUU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE MJi TOJHOLIEHHOTO OCBOCHHS
MaTepuanga JaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMAaTHUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne nuHuUM «CiydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 1711 (popMUpOBaHUS TIPEACTABICHUN O PACTPEICICHUA BEPOSTHOCTEH
MEKly 3HAYCHHUSMH CIIy4alHbIX BEIUYMH. Ba)KHYIO 4acTh B 3TOM COAEPKATEIBHOU
JVHUM 3aHUMAET U3YYeHHE F€OMETPUUECKOI0 U OMHOMUAIBHOTO paclpeAeIeHU U



3HAKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMu — IMOKAa3aTeJIbHbIM U HOPMaJIbHBIM
pacrnpeneneHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYallHBIMA BEJIWYMHAMU U
pacnpeleNeHns MY, aKLEHTUPYIOT BHUMaHUE OOydYarlolMXCsli Ha ONMCAHUU MU
U3YYEHUHU CITy4yalHBIX SIBJICHUN C TIOMOIIBIO HENpephIBHBIX (QyHKIUN. OCHOBHOE
BHUMAaHHE YEISIETCS OKA3aTeIbHOMY U HOPMAJIbHOMY PACIPEAECICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3ZH
MEXIYy CIy4alHbIMU BEIMYMHAMM M OIMCAaHUE IJTOM CBA3U C IOMOUIBIO
KO3 QUIMEHTa KOpPpEJsUMU M €ro BbIOOPOYHOIO aHajora. OTHU 3JIEMEHTHI
COJZIepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmsl pacceuBaHMs», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, U BO MHOIOM OIHPAIOTCS Ha CBEACHUS U3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé€ omuH 2JIeMEHT  COAEp)KaHWs, KOTOPBIM  Ipe;ylaraeTcsi  Ha
O3HAKOMHTEJIBHOM YPOBHE — TMOCJIEOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIYY BpeMeHH. O3HaKOMJICHHE C pachpe/eIeHueM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep U
ABIIACTCS AKTYaJIbHBIM ISl OyayluX aOUTYypHUEHTOB, MOCTYMAIOIINX HA y4eOHbIE
CHEIMAJIbHOCTH, CBSA3aHHbIE C OOILIECTBEHHbIMU HayKaMH, IICUXOJOTHEN U
YIPABJICHUEM.

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



COJEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukibl 1 nenu. CTeneHb (BaJICHTHOCTD)
BepunHbL. ['padsl Ha TIocKoCTU. JlepeBbsi.

CnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITUSI. DIIEMEHTApHbIE
coObITust (Mcxonbl). BeposiTHOCTh CilydallHOTO COOBITHA. BIM30CTh 4YacTOTHl U
BeposiTHOCTH ~ coObITuii.  Ciy4aiiHple  OTNBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepatuu HajJ COOBITUSMU: MepeceyeHue, 00beIMHEHNE, TPOTUBOIIOJIOKHBIE
cooniTus. JInarpammel Ditnepa. opMyna cioKeHHs] BEpOSTHOCTEN.

VYcioBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOTO
skcniepumenTa. Gopmyna nosHou BepostHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

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

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymiu. Crny4aliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

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

CoBMeCTHOE pacnpenesieHUe JBYX CiydalHbIX BelWuyuH. HeszaBucumbie
CIydalHble BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIYYalHOW  BEJIIMYHMHBI
(pactipenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMATUYECKOTO  OKMIAHUS
(cTpaxoBanue, jotrepesi). MaremaTudyeckoe OXUJaHHE OMHAPHON ciay4yailHON
BEJIMYMHBI. MaTeMaTndyeckoe OKHIAHUE CYMMBbl  CIy4allHBIX  BEJIMYHH.
MaremaTuueckoe 0XKUJaHUE reOMETPUYECKOTO U OMHOMMAJIBHOTO
pacrpeneneHuu.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIYYallHOM  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHApHOM CllydaliHOM BeIWYMHBI. MaTtemMaTuyeckoe
OXKMJAHUE TMPOU3BEIACHUS M JUCIEPCUsS CYMMbl HE3aBUCHMBIX CIIy4allHbIX
BenuuuH.  [lucmepcuss M cTaHZAapTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pactpenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOTO
pacrpenencHusl.

11 KUIACC



HepasenctBo YeOriméBa. Teopema UebniméBa. Teopema bepuymmu. 3axon
Oonpimmx  uncen.  BwiOopounblii  MeTon — ucciaeoBaHuid.  BuibopouHbie
XapakTepuCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTENIINX TUIIOTE3 C TIOMOIIBIO H3YUYEHHBIX PACIPENCIICHUN.

HenpepbiBHbIE ciydaiiHble BeJW4uHbL. [Ipumeppl. DyHKIMSA MIOTHOCTU
BEPOSITHOCTH pacnpenesieHus. PaBHOMEpHOE pacnpenesnieHHe UM €ro CBOMCTBA.
3ajauu, IpUBOASILNE K MTOKA3aTEIIbHOMY PAacCHpeIeeHUI0. 3aAaun, MIPUBOIAIINE K
HOPMAJIBHOMY  PacIpEACIICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeIbHOIO paclpeeseHus, (QyHKIUS IJIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBatenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauyw,
IIpUBOJAIIME K pacnpenesiennto Ilyaccona.

KoBapuammsa 1Byx ciaydaiiHbix BenumuuH. Kospduuument nuHelHON
koppemsiuuu.  CoBMECTHblE  HAOMIOAEHMS  JABYX  BEIMYMH. BbIOOpOUHBIN
kodhumreHT xoppemsiuu. Paznuune MexXmy JMHEWHOW CBSI3bI0 M MPUIUHHO-
CJIEZCTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METOJ HAaUMEHBIINX KBAIPATOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4iI€HAa  POCCHMCKOTO  O0OIIecTBa,  NPEICTAaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJIa B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaMm  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBUJIMU3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll KaK CpEJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH WHGOPMAIMY, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  [O3HABATEJIbHOM  pediaekcuu Kak  OCO3HaHUSs
COBEPILAEMBIX JCHUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTU4YECKOU 3aa4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:

NOHMMATh M HCHOJb30BATh NMPEUMYIIECTBA KOMAaHAHOW W WHIAUBUIYAIBHOU
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacnpeaciiiarh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboTel (00CyxkaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh paldOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJIEHAMU KOMAaH[Ibl, OLICHHBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

CBOOOJHO OMEPUPOBATh MOHIATUSAMU: Tpad, MIOCKU rpad, CBA3HBIN Tpad,
nyTb B rpade, Uemnb, LUUKI, AEPEeBO, CTENEHb BEPUIMHBI, JEPEBO CIy4alHOIO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMHU: CIyYalHBIM OSKCHEPUMEHT (OIBIT),
ClIy4daiiHOE COOBITHE, PJIEMEHTApPHOE CIydalHOe COOBITHE (PJI€MEHTApHBINA HCXO.)
CIIy4allHOTO  ONbITa, HAXOJUTh BEPOSTHOCTH COOBITUH B  OMNBITaX C
PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIUPOBATH COOBITHS: MepeceueHne, 00beIMHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJOXKHOE JaHHOMY, WCIOJIb30BaTh TUATPAMMBI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJIA PEIICHUs 3ajad, M0JIb30BaThCsl (GOopMyson
CJIOKEHUSI BEPOSITHOCTEH JIJIsl BEPOSITHOCTEN JBYX U TPEX CIyYaWHBIX COOBITUIA;



ONEpUPOBaTh  IOHATHUAMH:  yCIOBHAs  BEPOATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JIE€PEBO CIIy4alHOTO SKCIIEPUMEHTA,
HaXOJUTh BEPOSATHOCTU COOBITHMII C NOMOIIBIO MpaBHUJa YMHOXEHUS, JI€pEBa
CIIy4ailHOTO OIbITA, HMCIOJb30BaTh (HOPMyJly MOJIHOM BEpOSATHOCTH, (HOpMYILy
baiieca npu pelieHuu 3a1ay, oNnpeAessaTh HE3aBUCUMOCTb COOBITHI 1O (opMyiie U
10 OPraHU3alUU CIIy4aMHOTO YKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYIBl A TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHbIX COOBITUH CIIy4allHOTO OIbITA, PEIICHHUs
3a/1a4 110 TEOPUU BEPOSTHOCTEH;

CBOOOAHO ONEpUpOBaTh MOHATUSAMHU: OWHApHBIA  CIy4alHBIA  OIBIT
(ucnblTaHuE), yclex M HeyJaya, HE3aBHUCHMbIE HWCIIBITaHUS, CEpUs HCIBITAaHUMU,
HaXOJHUTh BEPOSITHOCTH COOBITUH: B CEPUM MCIBITAHWNA 1O IMEPBOTO YCIexa, B
CEpUM UCHBITAaHUN BepHyiu, B ONbITE, CB3aHHOM CO CIIydallHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO OMEpUPOBATH MOHITUSIMH: ClydailHasi BEJIMUYMHA, paCIpeleieHHe
BEPOATHOCTEH, AMarpaMma pacrpeneieHus, OuHapHas ciydailHas BeJIUYUHA,
reoMeTpu4ecKoe, ONHOMHUAIILHOE PACIIPEICIICHUE;

ONEpUPOBATh IOHATHSAMHU: COBMECTHOE PACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPEENICHUs IBYX CIIydalHbIX
BEJIMYMH [UJISl BBIJIEICHUS PACHPEAENICHUs KaXIOM BEJIMYMHBI, ONpPENEICHUs
HE3aBHUCUMOCTH  CIy4YallHBIX  BEJTUYMH;CBOOOJHO  OMNEpPUPOBATH  MOHATHEM
MaTEMaTHUYECKOTO 0XKMJIaHUs CIydyallHOW BEJIMYUHBI (paclpeesieHus), IpPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO OXXUIAHUSA IIPU PELICHUWM 3a1ad, BbIYHUCIATH
MaTeMaTHUYECKOE OKUJaHe OMHOMHUAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUM;
CBOOOZHO OMEpPUPOBATh TMOHATUAMU: TUCHEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIWYMHBI, NTPUMEHATH CBOWMCTBA JMCHEPCUU CIYyYaWHOW BEIMYHMHBI
(pacnpeneneHus) Opy PELICHUU 33a7ad, BBIUUCIATH JUCHEPCUI0 U CTaHIApTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMHUAIBHOTO PACIIPEAETICHUIA.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:

BBIUUCIISITH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O TAHHOM BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKN TIEHEPAIbHOM COBOKYINHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTukaM. OLEHUBATh BEPOSTHOCTU COOBITUN U IPOBEPSTH MPOCTEHIINE
CTAaTUCTUYECKUE TUIOTE3BL, II0JIb3YSICh U3YYCHHBIMH PACIIPEACICHUSMY;

OPUBOAUTH  NpPUMEPHl  3ajJay, MNPUBOJIUIMX K  [OKa3aTeJIbHOMY
pacIpenenceHuro, 3alad, NOPUBOAAIIMX K HOPMAJIBHOMY PacCIpEleIeHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHS IUIOTHOCTM BEPOSTHOCTU IIOKA3aTEIbHOIO
pacnpenenenus, GyHKUHS ITIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIpEEIeHHUS,
(YHKIMS IUIOTHOCTHU M CBOWCTBA HOPMAJIBHOIO PACIpPEAEICHUS;ONPEAEIIATh
KOA(PGUIIUEHT TUHEHHON KOPPEISIIH, BHIOOPOUHBINA KOAPDUIUEHT KOPPEALUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsI pecypesI
1 DJIeMEeHTHI Teopuu TpadoB 3
) Cry4aiiHbI€ OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CIIOKEHHE M YMHOXKECHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3saBucumblie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepunu 1ocie10BaTeIbHbIX UCIIBITAHUN.
5 Ucnbrranus beprnymu. CiydaiiHbIi BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUMHBI U paclpeaesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITIACC

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMblI

Ne i/

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOIBIINX YHCET

DJIEMEHTH MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepbiBHbIE ClTy4aliHbIE BEIMUUHBI
(pacmipenenenus), mokazaTeabHOE U
HOpPMAaJIbHOE PaCIIpeeIeHUS

Pacnpenenenue [lyaccona

CBs13p MeXly Clly4aliHBIMH BEIMYMHAMMU

O0001IeHre U cUCTEMAaTU3ALMS 3HAHUN

11

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

I'pad, cBs3HBIN Tpad, peacTaBICHNE
3aJauu C MOMOIIbIO rpada

5.9

Crenens (BaJICHTHOCTB) BepIuHEL. [1yTh
B rpade. Llenw v muKiIsI

12.9

I'padsr Ha mnockoctu. JlepeBo
CIIy4allHOTO HKCIIEPUMEHTA

19.9

Cry4aifHble SKCTIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIE COOBITUS. DIeMEHTaPHbBIE
coOBITHS (MCXOIBI)

26.9

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMHU

3.10

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSMHU

10.10

[Tepeceuenue, 00beTUHEHNE MHOKECTB
¥ COOBITHIA, IPOTUBOTIOIOKHBIC
coObITHs. DOpMYyITa CI0KEHUS
BEPOSATHOCTEM

17.10




VYcnoBHast BEpOSITHOCTb. Y MHOXKEHUE

COBOKYITHOCTH

8 BeposATHOCTE. DopMyria yCIOBHOM 24.10
BEPOSATHOCTU
VYciioBHast BEpOSTHOCTh. Y MHOKECHUE

9 BeposATHOCTEW. PopMysa yCIOBHON 7.11
BEPOSTHOCTH

10 ®dopmylia MOJHOU BEPOSITHOCTH 14.11
®opmyna baiieca. HezaBucrumbie

11 21.11
coOBITHS

12 KomOunaTopHOE NpaBuiio YMHOXKEHUS. 5811
[lepecTanoBku U paxkTopuan '

13 Yucno coueranuit. TpeyroabHHUK £ 1o
[Mackans '

14 ®opmyna bunoma HeroToHa 12.12
Kontponpnas padora Nel: "I'padpsr,

15 BEPOSITHOCTH, MHOKECTBA, 19.12
KOMOHWHATOpHKa"
bunapHbIi c1ydaiHbIN ONBIT
(ucmpITaHme), yCTIEX U HEYyAaua.

16 He3saBucumsle ucnsitanus. Cepus 26.12
HE3aBUCHMBIX UCTIBITAHUH J10 IEPBOTO
ycrexa
Cepust HE3aBUCUMBIX MCIIBITAHUM 10

17 30.12
MEPBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN 161
Bepuyu '

19 Cry4aiinblii BEIOOp M3 KOHEYHOM 231




20

[IpaxTuueckas pabora c
VICTIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHIY

30.1

21

Crnyuaiinas BennuuHa. Pacnipenenenue
BEpOsTHOCTEN. [[narpamma
pacnpeneneHus

6.2

22

Onepanuu HaJl CIy4ailHBIMU
BennunHamMu. [Ipumepsl pacripeeneHuid.
bunapnas cirydaiiHas BeIu4uHa

13.2

23

['eomeTpuyeckoe pacnpe/esieHue.
bunoMuaneHOE pacnpeneieHne

20.2

24

Maremarnueckoe 0KMIAHUE CIIy4aliHOU
BenuYMHbL. COBMECTHOE pacIpeiesieHue
JBYX CIIy4alHBIX BEINYNH

27.2

25

HesaBucumsble ciydaliHbIE BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAAHHUS.
MaremaTHuecKkoe OKuaaHue OUHAPHOM
CIIy4allHO! BEJIUYMHBI

6.3

26

Maremarnueckoe oXKuIgaHue
I‘GOMCTpI/I‘-IGCKOFO nu 6I/IHOMI/IaHLHOF0
pacnpeneneHui

13.3

27

Jucnepcust U cTaHgapTHOE OTKJIOHEHUE

19.3

28

Jucniepcust OMHApHO ciy4aiHOM
BeYMHbI. CBONCTBA JUCTIEPCUU

27.3

29

Maremarnueckoe oXKuIaHue
HpOI/ISBCHGHI/IH nu ;[chepcml CyMMbI
HC3aBUCHUMBIX CHy‘IaI;'IHLIX BCJIINYHUH

10.4

30

Jucniepcust GMHOMHAIBHOTO
pacnpenenenus. [IpakTuueckas padota ¢

17.4




HCITOJIb30BAHUCM JJICKTPOHHBIX TaGJII/II_[

Jucnepcust U cTaHgapTHOE OTKJIOHEHUE
TFEOMETPUUECKOTO PaCIpENEICHHUSI.

31 IMpakTuyeckas pabora ¢ ! 244
UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOIHIT

32 O00011eHre U cUCTEMAaTU3aLMs 3HAHUI 1 8.5
KontponsHas padora Ne2: "HcnbiTanus

33 bepnynnu. Cry4yaliHble BEJIMYUHBI U 1 15.5
pacnpenenenus"

34 O0o001IeHre U cCTeMaTU3alus 3HaHUN 1 22.5

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOnmmera. Teopema
Yeorrmesa. Teopema beprymu. 3akon
OOJIBIITUX YHCEIT

Hepasencto YeOnmmera. Teopema
Yeorrmesa. Teopema beprymu. 3akon
OOJIBIITUX YHCEIT

HepasenctBo Yeobbimera. Teopema
UYeoOrimeBa. Teopema bepuymnu. 3akon
OOJBIINX YHCET

Br160poYHBIN METO]T UCCIICTOBAHMIA

[TpakTrdeckast paboTa ¢ HCITOJIb30BAaHHEM
AJICKTPOHHBIX TAOJIHII

I'enepanbHasi COBOKYIHOCTb U ClIydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepuctukamu. OLieHKa CPEAHETO U
JUCIIEPCUU TE€HEPATILHON COBOKYIIHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHasi COBOKYIHOCTb U ClIydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OLieHKa CPEAHETO U
JUCIIEPCUU TE€HEPATILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHuE BEpOATHOCTEH COOBITHI TIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeelICHUN

10

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIIINUX TUIIOTE3 C MOMOIIbIO CBOMCTB
U3Y4YEHHBIX pacIpeie/ICHUN

11

[TpakTrdeckast paboTa ¢ UCITOJIb30BAaHHEM
AJICKTPOHHBIX TAOJIUII

12

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX
BeIU4YUH. OyHKIUA IUIOTHOCTH
BEPOSATHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepsr
3a/1a4, IPUBOAALIMX K [T0KA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

14

@OYHKIMS MIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOrO pacupeeeHus

15

(DYHKI_II/ISI IIJIOTHOCTU BECPOATHOCTHU
HOPMAaJILHOTO PacIpe/IeTICHHS

16

ITociaenoBaTenbHOCTD OAMHOYHBIX
He3aBUCHMBIX coObITHI. [Ipumep 3anaun,
IpUBOAALIEH K pacnpenencHuto [lyaccona

17

[TpakTrdeckast paboTa ¢ HCITOJIb30BAaHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX ciiy4allHbIX BEJTUYHH.
Koadduruent xoppensiun

19

CoBmecTHBIC HAOTIOEHUS IBYX BEJIIMYUH




20 Bri6opounsiii K03 puimeHT Koppensnum

21 Paznuune Mexmy TUHEMHON CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOM CBA3bIO

22 JIuneitnas perpeccus

7 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM
ANEKTPOHHBIX TAOJIHII
[IpencraBneHye TaHHBIX C IOMOIIbIO

24 Ta0JIHI] ¥ TUarpamm, OrucaTeIbHas
CTaTHCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU

26 Brruncnenue BeposaTHOCTEH COOBITHI C
npuUMeHeHHEM (popMyI
Brruucnenue BepoaTHOCTEH COOBITUH C

7 NPUMEHEHUEM TpapUIECKUX METOOB:
KOOpAMHATHAs MpsiMasi, 1epeBo,
auarpamma Jiepa

28 CiyyaliHble BEJIMYMHBI U pacpeIesICHUS

29 Marematrnueckoe 0KHAaHUE CIy4aitHON
BEITMYUHBI

30 MaremaTrnueckoe OKHAaHuE CIydailHON
BEITMYUHBI

31 KoHnTtposbnas padora: "BeposTHocTs 1
craTucTuka'
Brruncnenue BeposaTHOCTEH COOBITHIA C

32 npuMeHeHHeM GOopMyIT U TpapUUECKUX
METO/IOB

33 Brruncnenue BepoaTHOCTEH COOBITHI C




npuMeHeHHeM GOopMyIT U TpapUUECKUX
METOJI0B

34 MaremaTnueckoe OXUAaHUE CIydaiHOoN

BCIIMYHHBI

CrnyualiHble BETUUHUHBI U PacpeiesICHUs.

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOsSTHOCTEN U CTATUCTHKA
6.1 YutaTh ¥ CTPOUTH TAOJIHUIIBI 1 THATPAMMBI
6. OnepupoBaTh  TOHATUAMH:  CpeqHee  apudmernyeckoe, MeauaHa,
' HauOoJIbIlIee, HANMEHbIIIEE 3HAUCHUE, pa3MaX MAaCCUBA YHUCIOBBIX TAHHBIX
OrnepupoBaTh MOHATUSIMH: CIY9alHBIA DKCIIEPUMEHT (OIBIT) U CIyYaiiHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIA HMCXOJ) CIY4aiiHOTO
6.3 OMbITa; HAXOJIWUTh BEPOSTHOCTM B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxomute u ¢opMmyaupoBaTh COOBITHS: TEepecedyeHre u OOBbEeITUHEHUE
6.4 JTaHHBIX COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE ITaHHOMY COOBITHIO;
' MOJIL30BATHCS qUarpamMmamu Jinepa u GopMyIoi CIoXKEHHs BEPOSTHOCTEH
MIpU PEILICHUH 3a/1a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IMOMOIIBIO TMpaBUiIa YMHOXKEHHUS, C MOMOUIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpumeHsITh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSMU: UCHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUS
6.7 UCTIBITAHUH, YCIIeX W HeyJada; HAaXOIUTh BEPOSTHOCTU COOBITUN B CEpUU
' HE3aBUCUMBIX MCHBITAHUM [0 TEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHIA B cepuu UCTIbITaHui bepHymm
6.8 OnepupoBaTb  MOHATUSIMU:  CilydYailHass  BEJIMYMHA, pacHpeliesieHre
' BEPOSITHOCTEM, TuarpaMma pacrpeaeacHus
11 KIIACC
Kon .
IIpoBepsiemble NpeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabrara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUH  CIy4aHOH  BEJIMYMHBINO
' pacnpeeNeHnIo UiTH C TOMOLIBIO JrarpamMmm
5.2 OnepupoBaThb MOHATHEM MAaTEMaTHUYECKOTO  OXUJAHUS, IPUBOAUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
BEIMYUHBI, HAXOAWTh MATEMaTUYECKOE OXHMIAHUE 10 JaHHOMY
pacrpeneeHuIo
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NwmeTh NpeaACTaBJICHHUC O 3aKOHC OOJIBIIIMX YHCEIT
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HmeTh npencTaBiieHne 0 HOpMajabHOM pacrpeaeeHun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon
6

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauIl 1 uarpamm. CpenHee apudMeTHIecKoe,
MeauaHa, HauOoJIblliee W HauMEHbIIee 3HAYCHHS, pa3Max, JUCIEPCHUSI U CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

6.2

CryqaifHble SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonawl). BeposTHOCTh citydaitHOTO COOBITHSA. BIWM30CTh YaCTOTHIM BEPOSITHOCTH
coObiTHil. CiydaiiHble OMBITHI C PAaBHOBO3MOXHBIMH DIIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH cOOBITHI B ONIBITAXC PABHOBO3MOYKHBIMH DJIEMEHTAPHBIME COOBITHSIMU

6.3

Onepanuu  Hajg COOBITHSIMH: TEepeceueHue, OObEeIUHEHHE, MPOTHUBOMIOIOKHBIC
cobpITus. Jlnarpammel Diiniepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOSATHOCTEH. JlepeBo  cilydallHOro
sKcriepuMenTa. @opmyra MmoaHoH BepossTHOCTH. HezaBucuMblie cOOBITHS

6.5

KomOunaropHoe mnpaBmwio ymHOXeHHS. [lepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronpauk [lackans. ®opmyna 6mHOMa HhtoTOHA

6.6

bunapHplii ciay4aiHbI ONBIT (MCHBITaHUE), ycmex U Heyaada. HesaBucumele
ucnbiTanusl. Cepusi HE3aBUCUMBIX HCIBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyim

6.7

Cnyuaiinas BenuuunHa. Pacripenenenue BeposiTHOocTed. Jlmarpamma pacnpeneneHHus.
[Ipumeps! pactipeieNieHnid, B TOM YUCIIE TE€OMETPUIECKOEH OMHOMUAIBHOE

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKH CIy4alHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXHUIAHUE,
IOUCTIEpCUsl M CTaHAApTHOE OTKJIOHeHue. [Ipumepsl npuMeHeHUsT MaTeMaTUu4ecKoro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax K3 IIOBCEIHEBHOM XU3HHU. Maremarudeckoe
OXKHJaHue OMHApHOH ciyyailHOM BenMYMHBL. MaTeMaTHYecKoe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTuuecKoe OKUJaHNUE U JUCIIEPCHs] TEOMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieieHui

52

3akoH OOJIBIIUX YMCENT M €ro pojib B HaykKe, MpUpojae U oOimecTBe. BribopouHbrit
METO/I UCCIIEIOBAHUI

53

[Ipumepsl  HENpEpBIBHBIX  CIy4alWHbIX  BedWM4YUH. [loHsATHE O  IUIOTHOCTH




pacnpenenenus. 3aaauu, MPUBOAAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpoBepPsSIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 001ero
o0pa3oBaHus

Bnanenne MerogamMm J10Ka3aTeibCTB, AJTOPUTMAMM pPELICHHUS 3aj]ad;
yMeHue (OpMYJIHpPOBATh W OINEPHPOBATH TMOHATHUSMH: OMNpECIICHHE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCWIBHBIC (OPMYIHPOBKH;, MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHBOIOJOXKHOE YTBEpP)KIEHHE, MPUBOIUTH IMPUMEPH U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUH;
IPOBOJUTH J0KA3aTENIbHBIE PACCYKICHUS MPU PEUICHUHU 3a/1a4, OIICHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHI; YMEHHE OIepHpOBATH
HNOHSATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpali HaJ MHOXXECTBAMHU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTMCAHMsI peaJbHBIX MPOIECCOB U SBJICHUN M MPU PELICHUU 3a7ad, B TOM
YHCIIe U3 IPYTUX YYEOHBIX MPEAMETOB; YMEHUE OTNIEPHUPOBATH TOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, Tpad HA IIIOCKOCTH; YMEHHUE 3a/1aBaTh
M ONHUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; MCIIOJIB30BaTh rpadbl MpU

peuieHnu 3ana4y

VYmMmenne ONCpUpOBATH MOHATHAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHB C IIeJBIM ITOKa3aTelieM, KOpEeHb HAaTypallbHOW CTETICHH, CTEIICHb C
PpalrOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHBIM IIOKas3aTcJIeM,
JorapuM UHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJBHOTO YHCIIA,
OCTaTOK II0 MOIYJIO, PAalMOHATIBHOE YHCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJIbHBIX, MCJIbIX, PAlUMOHAJIBHLBIX, ﬂeﬁCTBHTeHBHLIX
Yrces, yMEHHE MCIIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOIIHiIA
JIeNMUTeNb W HauMeHbllee olliee KpaTHoe, ainroput™M EBkimmpma mnpu
pEIIeHUH 33a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUA,; YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U HpeO6p330BaHI/ISI
BBIPOKECHU CO CTENEHSIMU W Jorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIECPUPOBATH  IOHATHUAMMU:

MOCJIEIOBATEIBHOCTD, apu(MeTHYecKass MpOrpeccusi, TeOMETpHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIass TEeOMETPUYECKas IPOTPECCHs;
YMeHI/Ie 3aJaBaThb IIOCIICAOBATCIBHOCTH, B TOM YHCJIIE C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUJICKCHOE
qucio, COHpH)KéHHBIC KOMIIZICKCHBIC 4HCJIa, MO,IIyJII: nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apU(PMETHUECKUE NEUCTBHS C KOMIUICKCHBIMUA YHCIIAMU;
HpI/IBO,Z[I/ITI: HpI/IMepI:I HUCIIOJB30BaHUA KOMIIIICKCHBIX YHCCII, OHepI/IpOBaTB
MOHATHSAMU:  MaTpuna 2X2 u  3%3, omnpeaeiauTeab  MaTpHIbI,

I‘GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OTIPCACIIUTCIIA

YMeHue onepupoBaTh MNOHITHUSAMU: PpalMOHAIbHBIE, UPpPALUOHAIBHBIC,
MoKa3aTelbHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEpPUPOBATH
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUHW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMUS,
HEpPaBEHCTBA U CHUCTEMbl C TOMOUIBIO PA3JIMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; NPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JJI PEIICHHS MaTeMaTH4YeCKUX

3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HAyKH U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKIUS, YETHOCTH (DYHKIUH,
NEePUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTH
GyHKIIMHA, SKCTpEeMyM (PYHKITUH, HAuOOJbIIEe W HAaUMEHbIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIMSA, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas U BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHN U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TMEepBOOOpa3Hasi, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh ACUMNTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEACHHSA, YACTHOTO U
KOMITO3UIMH (YHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K TpaduKy
GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOAHBIC HJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO ISl HCCIEIOBaHHS (YHKIUH,
HAXOJUTh HauOOJIbIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIUI; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJb30BAHHEM armapaTa MaTeMaTH4ecKOro
aHanmu3a; MPUMEHATh TNPOM3BOIHYIO [UIS HAXOXACHHUS HAMIyYIlIero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-)KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOro MOACIHMPOBAHUA C

noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK YHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HUIMSA (YHKIWM, JuHEHHas (yHKIUSA, KBajapaTU4Has (QYHKIUS,
panmoHanbHasi (QYHKUHMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKa3aTelbHAS W
Jgorapupmuueckasi (yHKIHU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIHUH,
UCTIOJIb30BaTh TPapUKH Ui W3YYEHHUs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB W 3a7a4 U3 pPEaTbHOU
KHU3HHM;, BBIpakaTh (OpMyTaMH 3aBHCHUMOCTH MEXIY BEIWYHMHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA IS PEIICHUs] ypaBHEHUH,
HEpaBEHCTB M 3a/1ady C MapaMeTpaMu; u300pakaTb Ha KOOPAMHATHOU

IUIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, JOJW M YacTd, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJla4d U3 O0JIaCTU YMNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
dbuHAHCAMM); COCTABJISATH BBIPAKCHUS, YPABHCHHS, HEPABEHCTBA U UX
CHUCTEMBl N0 YCJOBMIO 3aJ]aud, HUCCIENOBaTh MOJYYEHHOE pEIIeHUue u
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHblE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABIISITh BBbIPAXKECHHUS,
YpaBHEHUs, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4y, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM €  HUCIOJb30BaHHMEM  amlmapara  ajireopsl,

UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJbIllee ¥ HaMMEHBIIIeE 3HAUYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJICKaTh, WHTEPIPETUPOBATH
UH(OpMaLKIO, IPECTABICHHYIO B Ta0NMIIax, HAa AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeaJbHBIX MPOIECCOB M SBICHHI; MPEICTABIATh
WHPOPMAILIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUIecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IOMOIIBIO JUarpaMM pacCEeUBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METOMOB; TPHUMEHSTH
(GOpMyNBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, popmyny beprymm, koMOuHaTopHBIC (HAaKTBI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIIydaiiHass BEJIIMYMHA, pPAaclpelesieHHe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWue, IUCIEPCHS W CTaHJApPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNWYHMHBI, (QYHKIHMHA  pacOpenesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHbHOTO0 U HOPMAIILHOTO PACIPECICHUN; YMEHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX PACIpEACICHUN ISl pEHICHUs 3a/1a4;
3HAKOMCTBO C MNOHATHUAMH:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BBIGOpO‘-IHBIX
UCCIIC/IOBAaHMI, YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
6OJIBIlII/IX quceili B HNPUPOJHBIX H O6H.[€CTBCHHI>IX SABJICHUAX; YMCHUC
OIIEPHPOBATH TOHITHUAMHU: COUCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHU,
YHCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  TIPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCY)KACHUS ISl PEHICHUS 3a[ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATL BCPOATHOCTHYIO MOJCIIbL U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yTIia, IUIIOCKUN Yrol, IBYrpaHHbBIN
yroJi, TpEXrpaHHbIM Yroj, CKpeIUBaoLUecs IpsMble, NapayieIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroia MEXIy HpsIMbIMH,
yroJ Mexay TMpsSAMON M IUJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MpsIMbIMU,
paccTosiHie MEXAY IUIOCKOCTSMM; YMEHHE HCIIONb30BaTh MPHU PELICHUU
3a/1a4 M3ydeHHbIe (PAKTBl U TEOPEMbI TUIAHUMETPHUU; YMEHHUE OILICHHWBATH
pasMepbl OOBEKTOB OKPYXKAlOIIero MHUpPa; CTPOUTh MaTeMaTHYECKHe
MOJICJIA C TIOMOILIBIO TEOMETPUUYECKUX TMOHATHM M BEJIMYUH, PpEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapauienenuiiesl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, HWIMHApPA, O0BEM KyOa,
OPSAMOYIOJIBHOTO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IWJIHHIPA,

napauiCJibHbIC OCH HWJIWM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEeueHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAaHHUKH, (PUTYpBHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKaX TI'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTh HX; YyMEHHE NPOBOAMTH Kiaccupukauuioo Quryp mo
pa3IMYHBIM TNPU3HAKaM, BBINOJHATH HEOOXOAUMBIC JIOTIOJHUTENIbHBIC

MIOCTPOCHHS

11

YMeHne onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ MNEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHuEe TOMOOMs, TMMOJ00HbIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peicHrun 3aJia4; HAXOAUTh TICOMCTPHUYCCKUC BCINYMUHBI (,Z[J'II/IHa, yroua,
I0Mma s, 00bEM) TIPU PEIICHUU 3a7a49 U3 APYTHX YYCOHBIX TMPEIMETOB U
nu3 peaHBHOfI JKU3HU; YMCHUC BBIYUCIIATL I'COMCTPUUCCKHUC BCIMYUHBI
(nmuHA, yroJy, IUIOMAAh, OOBEM, IUIOMIAAL TIOBEPXHOCTH), HCIOIB3YS
HU3YUCHHBIC (I)OpMy.]'H:I U MCTOAbI, B TOM YHUCJIC: IUIOMIaJAb IOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanabs cheprl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  IapajiiCiCruieaa, IMUupaMu/ibl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, II1apa; yMEHHUE HaXOAWTh OTHOIICHHE 00bEMOB MOJOOHBIX HUTYDP

12

YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha 4YHUCIO, Pa3lIoKeHHWE BEKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeEToOB

13

YMeHne BeIOMpATh MOAXOASIINA METO JJIS PEIICHUS 3a/1aui; TOHUMAaHHE
3HAYMMOCTH MaTEeMaTHKd B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHHUE MPUBOAHUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JACIUMOCTH L ECIBIX YHUCCII

Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JApPOOHM, TPOLEHTHI,

2 OeCcKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWCTBUS ¢ apupMeTHIECKUMHU
' KOPHSIMHM HaTypajbHON CTENIEHH
L4 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MToKa3aTesneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapru(MbI
JetictButensHple  4ucina. ApudMeTHUYECKHe OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHSI, TIPUKHUAKA U OLEHKA
pe3ynbTara BEIYMCIEHUN
1.8 [IpeobOpazoBanue BeIpaKECHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATBHBIE YPAaBHEHUS
2.2 HppanuonajibHbIC YpaBHEHHS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbL
3 OyHKIUH U TpaduKu




OyHKus, crnocobbl 3amanus QyHkuwn. ['papuk Qyakumu. Bzanmuo oOpaTHbIe

> ¢yukuuu. YétHpie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHuss U MHOXKeCTBO 3HadeHWW ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKkuud. HauGomnpiee M HauMmeHbllee 3HAYCHHE
GYHKIIMM HAa IPOMEKYTKE
13 Crenennass (yHKIUS C HaTypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIIHMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknuii. CpoiicTBa  (QyHKIIHIA,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana matremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHnenrne TPOUZBOAHOW K HCCICAOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenrne HanOONbIIEro U HaMMEHbIIEro 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTHCTHKA
6.1 OnwcareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OUryphl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






