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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCT, M CTaTUCTHKA» YIIIYOJIEHHOTO YpPOBHS
SBJIIETCSI TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyONE€HHOTO YPOBHS HAa YPOBHE CpeaHEro oouiero oopasoBanus. Y 4eOHbII Kypc
npeaHazHayeH Uit GOpMHUPOBAHMS Y 00YHAIOMIMXCS CTATUCTUYECKON KYJIbTYphI U
MIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YYEHUsl CIy4YaWHBIX COOBITMH, BETWYMH M mpoueccoB. Ilpu u3yueHun kypca
ofOoramarTcsi MNpEeACTaBICHHUS OOydYaromMXcs O METOJaX MCCIe0OBaHus
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAHHWE 3HAYMMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepkaHue y4yeOHOro Kypca HampaBlI€HO Ha 3aKpelieHue 3HaHUuM,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXIY
HUMM Ha BaXXHBIX NPUMEpPAX, CIOKETHI KOTOPHIX NMOYEPIIHYTHl U3 OKPYKAIOLIETO
mupa. B pesynbrare y 00y4arommuxcsi 10KHO CpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJIEIISAX, UCIOIb3YEMBbIX
JUIS ~ ONMHUCAaHUS  aHTPONOMETPHYECKUX U JAeMOorpaduyecKux  BEJIUYHH,
NOTPEIIHOCTe B PAa3lWYyHbIE pPOJa H3MEPEHUsX, UIUTEIBHOCTH Oe30TKa3HOU
paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U MPOIIECCOB
B oOmectBe. YueOHBIM Kypc sBisieTcss 0a30il JJii OCBOEHHMSI BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIEIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAaKXE€ COLMAJIBHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpE HCIOJIBb3YIOT amnmapar
aHanu3a OOJbIIMX JaHHBIX. LleHTpanbHYI0 dYacTh y4eOHOro Kypca 3aHUMAaeT
oOcykeHre 3aKkoHa OoJIbIIMX yuceld — (YHAAMEHTAJIbHOTO 3aKOHA MPHUPOIBI,
UMEIOIET0 MaTEMaTUYECKYI0 (popMaNn3aluio.

B cooTBeTcTBUM € yKa3aHHBIMH ILEJAMHU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTHCTHMKAa» Ha YIrIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxatesbHble TUHUU: «CiydaiiHble COOBITUS U BEpOATHOCTH» U «CilydailHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID».

[ToMMMO OCHOBHBIX JIMHHMI B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIC MJii TOJHOLIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.

Copnepxanue nuHUM «CrydaiiHble COOBITHSI M BEPOSTHOCTH»  CIIYXKHUT
OCHOBOW 171t (pOpMUPOBaAHUS TPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIy4alHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAET U3yUYeHUE Fr€OMETPUYECKOT0 U OMHOMUAIBHOTO paClpeAesICHUN U



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMu — IOKAa3aTeJIbHbIM U HOPMAaJIbHBIM
pacnpeeeHUsIMHU.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMH BEIMYMHAMH H
pacnpeneNeHus MY, aKIEHTUPYIOT BHUMaHUE OOY4YalOIIMXCSl Ha ONHCAHUM MU
U3YYEHUHU CIIyYallHBIX SIBJICHUN C MOMOIIBIO HENpephIBHBIX (QyHKIUH. OCHOBHOE
BHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAEICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTCss O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIy CIydyallHbIMH BEJIMYMHAMU M ONMCAHHE OJTOM CBSI3U C IOMOIIBIO
KO3 puUIMEHTa KOpPpENsLUMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMY «JluarpaMmbl pacCEMBaHUsD), U3yUEHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, U BO MHOIOM OIMPAIOTCS Ha CBEACHUS U3
KypCOB aireOpbl U TEOMETPHH.

Fmé oamH osneMeHT  coaepXkKaHMs, KOTOpBIM  Ipeiaraercss  Ha
O03HAKOMHUTEJIbHOM YPOBHE — IIOCJIEJJOBATEIbHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeaeieHueM
BEPOATHOCTEH KOJMYECTBA TaKUX COOBITUN HOCHUT pPAa3BUBAIOLIUN XapakTep H
ABIIACTCS aKTyaJdbHBIM JJIsl OyaylIuX aOMTypUEHTOB, MOCTYHAIONIMX Ha y4eOHbIE
CHEIMAJIbHOCTH, CBS3aHHbIE C OOILIECTBEHHbIMH HayKaMH, IICUXOJOTHEN ¢
yIPaBIECHUEM.

Ha wu3yuenune yuebHOro Kypca «BepoATHOCTP U CTaTHCTHKa» Ha
yriayOneHHoOM ypoBHe oTBojauTcsi 68 uacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Heenio).



COJEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBa3ubIi rpad, myTu B rpade: Hukisl U nenu. CreneHs (BaJeHTHOCTD)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHbIe COOBITUSI. DIIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CilydallHOTO COOBITHSA. BAM30CTh 4YacTOTHI U
BEPOATHOCTH  cOObITUH.  CnyyaliHple  ONBITBI € PaBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Onepatuu Haj COOBITUSIMU: TepeceyeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. opmMyna cioKeHHs] BEPOSTHOCTEN.

VYcioBHAsE BEPOSATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo ciydaiiHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTH. Dopmyna balieca. HezaBucrumbie
COOBITHSI.

bunapHbIil ciy4yaiiHbIil oNBIT (MCIIBITAHUE), YCIeX W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 MepBOro ycnexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackans. dopmyna OuHOMA
HproroHna.

Cepust He3aBUCUMBIX HcHbITaHUN bepuymiu. Cry4aliHblii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepauuu Haj ClydalHBIMHU BeJIMuMHaMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuil, B TOM 4YHUCIE TI€OMETPUYECKOE H
OMHOMHAJILHOE.

CoBMecCTHOE pachpenesieHUe JBYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIydalHbI€ BEIMYMHBL.MAaTEMATUYECKOE OXHUIAAHUE CIIyYalHOM  BEJIIMYHHBI
(pactipenenenusi). Ilpumepsl  OpUMEHEHUST  MATEMATUYECKOTO  OKUJAHUS
(cTpaxoBanue, Jjorepes). MaremaThdeckoe OXKUIaHHEe OWMHApHON ciaydailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHUIAHUE CYMMbl  CIyYallHbIX  BEJIMYHH.
MaremaTtuueckoe 0KUJaHUE r€OMETPUYECKOTO U OMHOMHAJILHOTO
pacnpeneneHuu.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIWYWHBI
(pacnpenenenus). Jlucriepcust OMHApHOM cllydaliHOM BeIWYMHBI. MaTtemMaTu4eckoe
O0)KMJAHUE TPOU3BEIACHUS M JUCIEPCUS CYMMBbl HE3aBUCHMBIX CIIy4ailHbIX
BenuuuH.  [ucnmepcuss M CTaHZAapTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOTO
pacrpenencHusl.

11 KJIACC



HepasenctBo YebpiméBa. Teopema YebriméBa. Teopema bepuymmm. 3akon
Oonpimimx  uyuced.  BwiOopounslii  merox — uccineaoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHNE BEPOATHOCTH COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOILIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpepbiBHbIE ciydaiiHble BeaIUYuHbL. [Ipumeppl. DyHKIUSA MJIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMEpHOE pacnpeneseHHe W €ro CBOMCTBA.
3ajauun, NIpUBOASILNE K MTOKA3aTEIbHOMY pacipeleieHuo. 3aaaqn, MPUBOASIINE K
HOPMaJIbHOMY pacIpeieNICHHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pachpeAesieHnsl, PyHKIUs INIOTHOCTH BEPOATHOCTH HOPMAIbHOTO
pacnpenenenus. OyHKIUA INIOTHOCTU ¥ CBOKMCTBA HOPMAJIBHOTO PACIpPEACICHUSI.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
IpUBOJAIINE K pacupenesennto Ilyaccona.

KoBapuanus nByx ciuyvailHeix BenuuuH. Kosdduument nuHelHON
koppessiiud.  CoBMeCTHblE  HaOMIOJEHUST JIBYX BeNWYMH. BbIOOpouHBIN
kodhurmeHT xoppemsuu. Paznuune Mexmy JMHEWHOW CBSI3bI0 M MPUIMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHAs perpeccusi, METOJ HAMMEHBIINX KBaAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenpl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>Kalollle Cpefpl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEHYECKOM AesTEeNbHOCTU, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBIISITH M XapPaKTEPU30BaTh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSAX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIIECHUS, BBHIOMpATh HauOoJiee TMOAXOASAINMA ¢  y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH MHGOPMAIMU, TaHHBIX, HEOOXOTUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAX, AaBaTbh HNOACHECHHUA I10 XOI[y peIHeHI/IH 3ajgadyu,
KOMMEHTHPOBATH IOJIyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIHUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BJaJIeTh HAaBBIKAMH  TO3HABATENBHONW  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MIPH PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBSICHATH TPUIHHBI
JTOCTHKECHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOW pabOTHI, pacmpeneisiTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh TWPOIECC W PE3yJIbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMNoOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» H HWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konmy 10 kinacca o0yyaroniuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: Tpad, MIOCKH rpad, CBA3HBIN Tpad,
nyTe B Tpade, Ienb, LUKI, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIyYalHBIM OSKCIEPUMEHT (OTBIT),
ClIy4aiilHOE COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HMCXO)
CIIy4aifHOTO  OTbITA, HAXOAWTh BEPOSTHOCTH COOBITH B  OMBITAX C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIUPOBATH COOBITHSA: MepeceueHne, O0beUHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE JTaHHOMY, WCIOJB30BaTh JTUATPAMMBI
Diinepa, KOOPAUHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TMOJIb30BaThCS (OopMyIoi
CJIOKCHHSI BEPOSITHOCTEH NIl BEPOSTHOCTEH JBYX M TPEX CIIyYaHBIX COOBITHIA,



ONepupoBaTh  IOHATHUAMH:  yCIOBHAs  BEPOATHOCTb,  YMHOJXKCHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JE€PEBO CIIy4alHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOLIbIO MpaBUjia YMHOXEHHS, JIepeBa
CIIy4ailHOTO OIbITA, HMCIOJb30BaTh (POPMYJly IOJIHOM BEpOSATHOCTH, (HOpPMYILY
baiieca npu pelieHuu 3a1ay, oNnpeAesaTh HE3aBUCUMOCTb COOBITHI IO opMyJie U
10 OPraHU3alUU CIy4auHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYEHHbIE KOMOWHATOpPHBIE (POPMYIBl AN TEPEUNCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHbBIX COOBITUH CIIy4allHOTO OIIbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOZHO ONEpUPOBATh TMOHATUAMU: OWHApHBIM  CIy4yallHBIA  OIBIT
(ucnblTaHKE), yCIIEX M HeyJaya, HE3aBHUCHMbIE HCIBITAHUS, CEpUsl HCIBITAaHUMU,
HaXOAHUTh BEPOSITHOCTH COOBITUH: B CEPUHM MCIBITAHWNA 1O MEPBOTO YCIexa, B
CepUM UCHBbITAaHUN BepHymu, B ONbITE, CBSI3aHHOM CO CIIydallHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CIydyaiiHas BEJIMUYMHA, pacIpeleieHHe
BEPOATHOCTEH, JAuMarpaMma paclpeneieHusi, OWHapHas cioydyaiiHas BeJIWYHUHA,
reoMeTpu4ecKoe, OMHOMHUAIIBHOE PACIIPEICIICHUE;

ONEPUPOBATh IOHATHIMHU: COBMECTHOE pACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUs IBYX CIIydalHbIX
BEJIMYMH [JIsl BBIAEICHUS PpACHpEAENICHUs] KaXIO0H BEJIMYMHBI, ONpPENEICHUs
HE3aBUCUMOCTH  CIy4YallHbIX  BEJTUYMH;CBOOOJHO  OMEpUPOBATH  MOHATHEM
MaTEMaTHYECKOIO 0>KMJIaHUs CIIy4yallHOW BEJIMUYUHBI (paclpeesieHus), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXXWIAHUSA IIPpU PELIEHUH 3a1ad, BbIYHUCIATH
MaTeEMaTHYECKOE OKUJaHe OMHOMHUAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHU;
CBOOOZHO OMEpPUPOBATh MOHATUAMU: JTUCHEPCUs, CTAaHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATh CBOWCTBA JUCHEPCUU CIYyYaWHOW BEJIMYMHBI
(pacupeneneHys) OpU PELICHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO PACIIPEAEICHUI.

K konmy 11 kiacca o0yyaroniuiicss HayquTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHUBATH
XapaKTepUCTUKU TEHEPAIbHOM COBOKYMHOCTHM JAaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukam. OLEHUBAaTh BEPOSITHOCTU COOBITUN U IPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BL, IIOJIb3YSICh U3YYCHHBIMH PACIIPEICICHUAMY;

OPUBOAUTH  HpPUMEPBHl  3aJay, MNPUBOJAIIMX K  [OKa3aTeIbHOMY
pacIpeneneHuro, 3a1ad, OPUBOMAAIIMX K HOPMAJIBHOMY PacCIHpEeieeHUIO.
OmnepupoBarh NOHATUSAMM: (PYHKLHS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpenenenus, pyHKUUs ITIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PACIIPENEICHMUS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;0NPEAEIIATh
KO3 GUIIUEHT TUHEHHON KOPPEISLIH, BHIOOPOUHBINA KOAPDUIIUEHT KOPPEIALUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m Kontponbnbie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpadoB 3
) Ciy4aiiHbI€ OIIBITBI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepanuy HaJx MHOXKECTBaMU U
3 coObITHsIMH. CII0KEHNE U YMHOXKECHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSTHOCTD.
HezaBucumebie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeabHbIX HCIIBITAHNN.
5 Ucnbrtanusa beprymmu. CryqaifHbii BIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U paclpeeIcHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabusie IIpakTuueckue

NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypcbl

3aKoH OOJBUINX YHCET

DJIeMEHTHI MATEMATUYECKOH CTATUCTUKH

HenpepbiBHBIE ClTydaliHbIC BEIIMYUHBI

(pactipenienienus ), moka3aTeabHOE U 4

HOPMAaJIbHOE pacipeieseHus

Pacnpenenenue [lyaccona

CBs13p MEXly ClTydyaliHBIMM BEJTMYMHAMHU

O0001IeHrEe U cCUCTEMaTU3aIUs 3HAHUI 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJuabHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

I'pad, cBsa3ubIi Tpad, npeacTaBiIcHUE
3a/la4¥ ¢ TOMOIIIbIO Tpada

CreneHb (BAJIGHTHOCTD) BepIIHHBL [1yTh
B rpade. Llenu u mukibI

I'padsl Ha mIocKOCTH. [lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CrydaiiHble SKCTIEPUMEHTHI (OTIBITHI) U
CIIydaifHbIe COOBITHS. DIIeMEHTapHbBIE
COOBITUS (MCXOBI)

BeposiTHOCTB CitydaitHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH

[lepeceuenune, 00beTMHEHNE MHOKECTB
Y COOBITHIA, IPOTUBOTIOJIOKHBIC
coObITHS. DOpMYIIa CII0KEHUS
BEPOATHOCTEMN




VYcnoBHas BEPOATHOCTh. Y MHOKEHHUE

8 BepoATHOCTEN. PopMysia yCIOBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

9 BepoATHOCTEN. PopMysia yCI0BHOU
BEPOSTHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

1 ®opwmyna baiieca. HezaBucumbie
COOBITUA

12 KomOuHaTOpHOE MPaBUIO0 YMHOKEHHUS.
[TepecTanoBKkHU U pakTOpUaT

13 Yucno coueranuii. TpeyroabHUK
[Tackans

14 ®opmyna 6unoma HeroToHa
KonrtponsHas padora Nel: "I'padpsr,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOMHaTOpHKa'
bunapHbIii cydaiiHbII ONBIT
(ucmpITaHKE), yCIIEX U HEyIava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH /10 TIEPBOTO
ycnexa

17 Cepusi HE3aBUCUMBIX UCIIBITAHUU J10
MEepBOro ycrexa

18 Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnu

19 Cay4aiiHplil BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHIY

21

Canyuaitnas BennuuHa. Pacripenenenue
BepoATHOCTEN. Jlnarpamma
pacnpeneneHus

22

Onepanuu HaJ CIy4YailHBIMU
BenmmurHaMu. [Ipumepsl pactipeneneHuii.
bunapsas cirydaiinas BeJIu4rHa

23

['eomeTpuueckoe pacnpeaeneHue.
bunomuaneHOE pacnpeneneHne

24

MareMatnueckoe 0KMIaHNUE CIIy4aliHOU
BenMuuHbl. COBMECTHOE pacIpeiesieHne
JIBYX CIIy4alHbIX BEJIMYNH

25

HesaBucumeble cirydyaiiHble BEJIMUUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS.
MaremMaTHuecKoe 0KUaHne ONHAPHOM
CIIy4alHOM BEJIMYMHBI

26

MarteMmaTnyeckoe 0XKUgaHue
FGOMeTpI/ILIeCKOI‘O n 6I/IHOMI/IaJII>HOI‘O
pacrpeeneHuin

27

Jucnepcus u cTaHIapTHOE OTKJIOHEHHE

28

Jucnepcus OMHApHON ciy4aiHOM
BeMYMHBI. CBONCTBA JUCTIEPCUN

29

MateMmaTnyeckoe OKUgaHue
HpOI/IBBeI[eHI/ISI nu I[I/ICHepCI/IH CYMMI:.I
HC3aBUCHUMBIX CﬂyqaﬁHBIX BCJIIMYUH

30

Jucniepcust GWHOMHUATBLHOTO
pacripenenenus. [Ipaktuueckas padora ¢




MCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIUIL
Jucnepcus u cTaHIapTHOE OTKJIOHEHHE

31 TE€OMETPUUYECKOTO pacIpeieTICHUS. . 1
[IpakTuyeckas pabora c
MCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL

32 O06001IeHrEe U cCUCTEMAaTU3aLNs 3HAHUI 1
KonTpomnpHas padora Ne2: "Ucnbitanus

33 bepnynnu. Ciyyalinble BETUYUHBI U 1
pacnpeneneHus"”

34 O06o001IeHre U cucTeMaTu3alus 3HaHuH 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema beprymm. 3akon
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymm. 3akon
OOJIBIITUX YKCEeTT

HepasenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
00JIBIINX YKCe

Bre160pouHBIN METO/ MCCIIEIOBAHMIA

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUIIL

I'enepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctrukamu. OlieHKa CpeTHEro U
JUCTIEPCUU TeHEPaAIbHOM COBOKYITHOCTH C
MTOMOIUIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctrukamu. OLieHKa CpeTHEro U
JUCTIEPCUU TeHEPATbHON COBOKYITHOCTH C
MTOMOIUIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHUE BEPOSTHOCTEN COOBITUH TIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOILBIO CBOWCTB
U3YYEHHBIX pacIpeaeiICHUN

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOILbIO CBOMCTB
U3YYEHHBIX pacIpeaeiICHUN

11

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUII

12

IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX
BeIMYUH. OYHKIUS [IJIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3a]1a4, IPUBOIALINX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUsIM

14

OyHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOrO pacrpeaeacHus

15

cI)yHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJILHOTO PACIpeIeIICHUS

16

ITocnenoBaTeaIbHOCTh OMHOYHBIX
HEe3aBUCUMBIX coObITHil. [TpumMep 3agaun,
nmpuBoAALIeH K pacnpenenenuto [Iyaccona

17

[TpakTrdeckast paboTa ¢ HCIIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus aByx ciiydyaliHbIX BEJIUYUH.
Koaddurment koppensuun

19

CoBmecTHBIC HAOMIONEHUS IBYX BETUYHUH




20 Bri6opounblit k03¢ puueHT Koppensuu

)1 Paznuuune Mexny TMHEHHOM CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBA3BIO

22 Jluneitnas perpeccus

” [IpakTuyeckast paboTa ¢ UCMOIB30BaHUEM
ANEKTPOHHBIX TAOJIHII
[IpeacraBnenune TaHHBIX C TOMOIIBIO

24 TaOJIUI] ¥ TUarpamMM, ONHCaTeIbHAS
CTaTUCTUKA

)5 OnbITHI ¢ pABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUAMHU

%6 Brruucnienue BeposiTHOCTEH cOOBITHI C
pUMEHEHHEM (HOopMyIT
Brruncnenue BeposaTHOCTEH COOBITHH C

7 PUMEHEHHEM TpapHUECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1EpPEBO,
JIuarpamma Jusepa

28 CityyaliHble BEJIMYMHBI U paclpeiesICHUS

29 MaremaTH4yecKO€e OKHUIAHUE CIYYAHOMN
BEJIMYUHBI

30 MaremaTHyecKoe OKHUIAHUE CIyYaHOM
BEJIMYUHBI

31 Kontponbnas padota: "BeposTHocTs 1
cTaTucTuKa"
Brruucnienue BeposiTHOCTEH cOOBITHI C

32 npuUMeHeHHeM (GopMyIT U TpaprUecKuX
METO/IOB

33 Brruuciienue BeposiTHOCTEH cOOBITHI C




npuMeHeHHeM (GopMyIT U TpaprUecKuX
METOJIOB

34 MatemaTuueckoe 0XKHIaHNuEe CIIy4aiiHON

BCJINYHHBI

CrnyuaiiHble BEJIMUMHBI U paclpeaeIeHusl.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOsATHOCTEN U CTATHUCTHKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBaTh  TOHITHAMH:  CpeqHee  apudmeTuyeckoe, MeauaHa,
' HauOoJbIlIee, HANMEHbIIIEE 3HAYCHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYalHBIA DKCIIEPUMEHT (OMBIT) U CIy4ailHOE
cOoOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXOJ) CIY4aiiHOTO
6.3 ONbITa; HAXOJIWUTb BEPOSITHOCTM B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITy4YalHbBIX SKCIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TepeceYeHrue M OObEeIUHECHUE
6.4 JAHHBIX COOBITHUM, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' NOJIB30BAThCS AUarpaMMaMu Diiniepa U GOpMYIIOi CIIOKEHHs BEpOSITHOCTEH
MIPU PELLICHUH 3a/1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IMOMOIIBIO TMpaBUiIa YMHOXKEHHUS, C MOMOUIBIO
JIepeBa CIIy4allHOT'O OIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE MPABWIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHSATUSMHU: UCHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUs
6.7 UCTIIBITAHUH, YCIIEX W HeyJada; HaXOIUTh BEPOSTHOCTU COOBITUN B CepuU
' HE3aBUCUMBIX MCHBITAHUM [0 TEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHI B cepun ucnibITanuii bepuymnnu
6.8 OnepupoBaThb MOHATUSIMU:  ClIyYailHas  BeJIMYMHA, pacHpeeseHue
' BEPOSITHOCTEM, TarpaMma pacrpeaeieHus
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro iy
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTM  3HAUYEHUH  CIy4allHOH  BEJIMYMHBINO
' pacnpeesIeHHIO UITH C MIOMOIIBIO JruarpaMmm
5.2 OnepupoBaTh MOHSATHEM MAaTEMAaTHYECKOTO  OXUJAHUSA, MPUBOAUTH




IIPUMEPBI TOT0, KaK IPUMEHSIETCS MAaTEMaTUYECKOE OXUIAHUE CIy4alHOU
BEIWYUHBI, HAXOAWTh MAaTEMaTUYECKOE  OXHMIAHHE 110  JAaHHOMY
pacrpeneeHuo
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NmeTth MMpEaACTaBJIICHHUEC O 3aKOHC OOJIBIIMX YHCEIl
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HwmeTs npejcTaBiieHne 0 HOpMaibHOM pacrpeaeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO0 TabauIl 1 Auarpamm. CpenHee apudmeTrndeckoe,
MeauaHa, HauOoJIblllee W HauMEHbIIIee 3HAYCHHS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CryqaifHbIe SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonmwr). BeposTHOCTh CitydailHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSITHOCTH
coObITHii. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMHU DIIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMU

6.3

Onepanuu Hag COOBITHSIMH: TEepeceueHue, OOBbEeIUHEHHE, MPOTHUBOMOIOKHBIC
coObITus. Jlnarpammel Diiniepa. @opmyna CI0KEeHUs BEPOSITHOCTEH

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cily4ailHOro
skcriepuMenTa. @opmyria moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KoMmOunartopHoe mpaBmwio ymHOXeHHs. I[lepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronbauk [lackamns. ®opmyna 6mHOoOMa HproToHA

6.6

bunapHplii ciay4aiiHbBI ONBIT (UCHBITaHUE), ycmex U Heyaada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITaHMM A0 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymm

6.7

Cnyuaiinas BenuunHa. Pacrnpenenenue BeposiTHOcTed. JlMarpamMma pacnpeleneHHUs.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIE TE€OMETPUYECKOEH OMHOMHUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEJIMYMH: MATEMaTH4YECKOE OXHIaHUE,
IOUCTIEpCUsl M CTaHIAPTHOE OTKJIOHeHue. [Ipumepsl npuMeHeHUs: MaTeMaTUYeCKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax M3 IIOBCEAHEBHOM XU3HHM. Maremarudeckoe
OXKHJlaHue OMHApHOH ciyyailHON BenMYMHBI. MaTeMaTHUeCKoe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTudecKoe OKUJIaHUE U JUCIIEPCHS TEOMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeieieHui

52

3akoH OOJBIINX YHUCEN W €ro Pojib B HayKe, MpUpoje U odimecTBe. BribopouHbrit
METO/]I KCCIICIOBAHUI

53

[Ipumepsl  HENpEpBIBHBIX  CIIy4alWHbIX  BedW4YWH. [loHsATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOASIIME K HOpMaJIbHOMY pacnpezaeneHuto. [lonsarue o
HOPMaJIbHOM PACIIpENCICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOCHHUS
NPOBEPSIEMOI0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHuUs o0pa3oBaHust

Brnagenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEIeNCHHE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKLUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 33/1a4, OLICHNUBATh
1 JOTMYECKYI0  TMPaBUIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAThH
HOHSATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U NMPH PEIICHUH 337134, B TOM
YHcie U3 IPYTUX Y4eOHBIX MPEJIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IIEI0E YHUCIIO,
CTETIEHb C IIeTIBIM IOKa3aTesieM, KOpEeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKa3aTeleM,
Jorapu¢M YHUCIa, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, IEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 YKCesl, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTeNh W HauMeHbllee oOmiee KparHoe, anroputM EBkimmpma mnpu
pelIeHNH 3a1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHUE 3HAUCHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTenmeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHHH; YMEHHE  ONECPHPOBAaTh  IOHATHSMH:

oCIacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPHYECKasi IMPOrpeccus;
YMEHHME 3a/laBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amucH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U alreOpanyeckas), yMeThb
IPOM3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH MPUMEPHI HCIIONIb30BaHHS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wm  3X3, omnpeaenuTenb  MaTpULb,

FEOMETPUUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MNOHATHSAMHU: PaLMOHAIbHBIE, WPPALHMOHAJIBHBIE,
NoKa3aTebHbIC, CTENEHHBIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbl; YMEHUE ONEpPUPOBATH
HOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHME pelaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pA3JIMYHBIX MNPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C [apaMETPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PEIICHHS MATEeMATHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U pPeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCT (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOOJbIllee W HAUMEHbIIEe 3HAUCHUS
GYHKIIMM HAa TIPOMEKYTKE, HEMpepbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKuMU, TepBas M BTOpas MPOU3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeacIEHHBIN
UHTETpal; YMEHHE HaXOAMTb AaCHUMNTOTHl Tpaduka (YHKIHUH; YMEHHUE
BBIUUCIISATh ~ MPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMW; YMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHHUS (DYHKIIHIA,
HaXOJUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOro
aHaliM3a; MPHUMEHATh TPOM3BOTHYIO [UIS HAXOXICHUS HAMITyYIIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bU3NYeCKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHHM, oOpaTHas (YHKIIHS,
KOMIO3UIUS (DYHKIMHA, JWHEHHAas (QyHKUWS, KBaapaTW4yHas (QYyHKLUS,
pauMoHanbHas (QYHKLUSA, CTeNeHHas (QYHKLIHA, TPUTOHOMETPUUYECKHUE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTeslbHas M
norapupmuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (YHKUIHH,
UCMOJb30BaTh TPaQUKKU Il W3Y4EHUs MPOLECCOB M 3aBUCHUMOCTEH, IpuU
pelIeHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 337134 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M TpauKu (QYHKIUH JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d Pa3HBIX THMOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HaJOTH, 33Jla4d U3 O0JIACTH YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTaBJISITh BBIPAKEHMSI, YpaBHEHHS, HEpaBEHCTBA U HX
CHUCTEMBbl MO YCIOBUIO 3aJlayd, HUCCIENOBATh IOJIYyYEHHOE pEUIEHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHble CUTyallud Ha $S3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEIM C  HUCIONB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOJTYUSHHBIN pe3ybTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuPMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaInio, MpeICTaBICHHYIO0 B TaOJIMIIaX, Ha AUarpammax, rpadukax,
OTPaXXarollyl0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; MPEIACTABIIATh
uHpopMaInMi0 C TOMOIIBID TaONWUIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEIOBaTh COBMECTHBIC

HaOJII0ICHNUS C TOMOIIIBIO TMarpaMM pacCeUBaHUs U TMHEHHON perpeccuu

YMeHue OnepupoBaTh IOHATHAMU: CIy4alHBIA OIBIT M CIIy4ailHOE

cOoOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXCEHHUS BEPOATHOCTEH, (OpPMYNy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydaiiHas BENIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAHWE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyualiHOW  BEJMYMHBI, (YHKIMM  paclpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAIBHOTO paclpeelIieHni; yMEeHUe
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MpPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMH,
YHUCIO  TEPecTaHoBOK; OmHOM  HplOTOHa; yMeHHMEe  NPUMEHSTH
KOMOMHATOpHBIE (aKThl U PacCyKACHUS Ul PEIICHUs 33a]ad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yTIia, IJIOCKUN YroJl, IBYIrpaHHBINA
yroj, TPEXTPAHHBIA YTOJl, CKPEUIUMBAIOIIMECS MPsIMBbIE, MapauIeIbHOCTh U
NEePNEHAUKYISIPHOCTD MPSAMBIX M IIOCKOCTEHM, Yroia MEXIy HpPSMbIMH,
Yroa MEXAy NpsAMOM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY IpPSIMBIMH,
pacCTOsTHUE MEX]Y IUIOCKOCTSIMU; YMEHHE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHbIe (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJEIM C TOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIIMYMH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUryphl, 00BEM (QUTYpH,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenurnes, Npu3Ma, NHpamuaa, (urypa u TMOBEPXHOCTh
BpaIlIeHMs, HWIMHAP, KOHYC, Imap, cdepa, Iuomans cdepsl, IUIONAIb
MOBEPXHOCTH NHPAMHUJbI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO Tapajulesenunea, HHPaMUAIbl, HPU3MBI, HIMHApA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYca M LMJIMHIPA,

napamiClIbHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHWKH, (DUTYpBI M MOBEPXHOCTH
BpAIICHUS, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPUYECKHX (UTYp, CAaMOCTOSTEIHHO
(dbopMynHupoBaTh OnpeAeIeHU U3ydyaeMbIX (PUTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WU
OlpoBepraTh HUX; YMEHHE TMPOBOAUTH Kiaccuukanuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JBH)KEHHE B  INPOCTPAHCTBE,
HapauieJIbHBIA MEPeHOC, CHMMETPUsI Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPH; YMEHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYpHI, B TOM YHCIEC B IPHUPOJE,
UCKYCCTBE, apXHTEKTYpPE; MCIOIb30BaTh FT€OMETPHYCCKHE OTHOLICHUS MTPU
pelIeHHH 3alad; HAXOJHWTh TI'COMETPHYCCKUE BEIMYMHBI (IUIMHA, YTOJI,
IIomaas, 00bEM) MpH PelIeHUH 3a7a4 U3 JPYrHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yrom, IIIOHIaab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (GOPMYyNIBI M METOIBI, B TOM YHCJE: IUIOLIAIb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUoaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MApaJUIeieNuIea, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOIO0HBIX (GUTYP
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YMeHue onepupoBaTh NOHATHUAMHU: MPSIMOYTOJIbHAsI CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, pa3jokKeHHWe BeKTopa Mo 0asucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE IPOMU3BEIECHUE, Yroll MEXIYy
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ

JUISI peIlIeHUs TeOMETPUUYECKUX 3aa4 U 33a4 APYTUuX Y4eOHBIX IPEIMETOB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3a/la4; TIOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUYCHHH MPUPOJHBIX H 06I_HCCTBCHHI)IX
mponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€eMaTHUYECKOU HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucna 1 BEIUHCIIEHUSA

1.1

HaTypaanble U O CIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApPOOH, MPOICHTHI,

h2 OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM okaszaresieMm. CTeneHb ¢ palloHabHBIM NTOKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JelictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICUCTBUTCIBHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTJICHHs, TPUKUAKA U OLEHKa
pe3yJibTaTa BEIYMCICHUI
1.8 [IpeoOpazoBanue BeIpaKEHHIMA
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-palOHATHHBIC YPAaBHEHUS
2.2 HppanyoHaibHble ypaBHEHUs
2.3 TpuronHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUDMUUECKHE YPABHEHUS
2.5 Llenwie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX ypaBHEHUU. OnpeenuTellb MaTPULIbI
3 OyHKIWH U TpaduKu




Oyukuus, cnocoObl 3anaHus ¢yHkuuu. ['padux dysxnumn. B3ammsao oOpartHbie

>l ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
OObnactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuuu. Hymm ¢dyHkmmm.
39 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HauMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
313 CreneHHas (yHKOHMS C HaTypaJdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS n-Oi CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB ¢Qynknuii. CsoiicTBa  QyHKIHIH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XKHbBIX IPOLIEHTOB
4 Hauana maTtemaTudyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (QYHKITAN
[Ipumenenne NTPOUZBOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 KCTpeMyMbl. Haxoxknenre HanOoJbIIero U HauMEHBINEro 3HaueHus (DYHKIIUU Ha
OTpe3Ke
43 [TepBooOpa3znas. uTerpan
5 MHoxecTBa U JTOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ 1 TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEpXHOCTH BPALLECHUS
7.5 Koopaunatsl u BEKTOpBI
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