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INOACHUTEJIBHASA 3AIIMCKA

VYueOubiit Kypc «BeposSTHOCTP M CTaTHUCTHKA» YIIIYOJIEHHOTO YpPOBHS
ABJISIETCSl MPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOnEHHOTO YPOBHS HAa YPOBHE CPEIHETO 0011ero oopazoBanus. Y 4eOHbII Kypc
npeaHa3HavyeH il OPMUPOBAHUS Y 00YHAIONTUXCS CTATUCTUYECKON KYIbTYPHI U
MOHUMAHHS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMaTHUYECKOTO MHCTPYMEHTA s
U3YYEHUS] CIIy4alHBIX COOBITMH, BETUYMH M mpoueccoB. Ilpu u3yueHun Kypca
o0OoramarmTcsi NPeACTaBICHHUs OOydYalomMXCd O METoAax HCCIeOBaHUs
U3MEHUYMBOTO MHpA, pa3BUBAETCA NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYeCKHMX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepxaHue y4eOHOro Kypca HAMpaBlIEHO Ha 3aKperuieHHe 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMH Ha Ba)KHBIX NPHUMEpPaX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyarommxcsi 10JKHO cpOpMUPOBATHCS MPEICTABICHUE O
HauOoJee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIOIb3YyEMBIX
Ui ONHUCAHHWS  AHTPOIIOMETPUYECKUX M JAeMOTpadUiecKuX  BEIUYHH,
HOTPEIIHOCTE B pa3jIMyHbIE pPOJA H3MEPEHUsX, JUINTEIbHOCTH O€30TKa3HOU
paboOThI TEXHUUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MTPOIIECCOB
B oOmecTBe. YUeOHBIM Kypc sBISETCS ©0a30d IS OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJIMMBIX CIELHAIMCTAM HE TOJIbKO MHKEHEPHBIX
CHELUATbHOCTEH, HO TaKXe COLUUAIbHBIX M ICUXOJOTHYECKUX, IOCKOIbKY
COBpPEMEHHBIC OOIIIECTBEHHBIC HAYKHU B 3HAYUTEILHON MEpe MCIOIB3YIOT armapar
aHanu3a OoNbIIMX JaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
o0cyX/eHre 3aKkoHa OONbIIUX 4YHcel — (yHAAMEHTAIBHOIO 3aKOHAa MIPHUPOJBI,
MMEIOILIET0 MATEMAaTHYECKYI0 (POpPMATTA3ALIHIO.

B cooTBercTBUM C yKa3aHHBIMM LEJISAMH B CTPYKType Y4eOHOTro Kypca
«BeposITHOCTh M CTAaTUCTHMKA» Ha YIIIyOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
cozepxkatenbHble TUHUU: «CrydaiiHbie cOOBITUSI U BepOsITHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

[ToMUMO OCHOBHBIX JIMHUWA B Y4Y€OHBI KypC BKJIFOUEHBI 3JIEMEHTBI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMbIE MJs TOJTHOLEHHOTO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX YueOHBIX
KYPCOB.

Conepxxanne nuHUM «CiydailHble COOBITUSI M BEPOSTHOCTH»  CIIYXKUT
OCHOBOH 11 (pOpMHPOBAHHUS TPEICTABICHUN O paclpeeieHUH BEpPOSTHOCTEH
MEK1y 3HAUCHUSIMU CIIyYalHbIX BEJIMUMH. BaXXKHYI0 4acTh B 3TOM COAEPKATEIbHOU
JIMHUY 3aHUMAET U3yYEeHHUE FEOMETPUUYECKOT0 U OMHOMHUAIBHOTO PaCIpEACIICHUN U



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — IOKa3aTEIbHBIM M HOPMAJIbHBIM
pacnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU U
pacrpefieieHusIMM, aKIEHTUPYIOT BHUMAHHUE OOYYaIOIIMXCS HAa ONUCAHUU W
W3YYCHUU CIyYalHBIX SBICHUN C MOMOIIBIO HETPEpBhIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSIM.

B ydebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIbHOE HU3YyUYCHHE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE ITOM CBSA3U C TOMOIIBIO
kodhumnreHTa KOppensiuu M €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEpKaHUs Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEeMBaHU, U3yUEHHYIO Ha YPOBHE
OCHOBHOTr'0 0011ero 00pa3oBaHHsi, © BO MHOTOM OIUPAIOTCS Ha CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  »SmeMEeHT  coAepKaHWs, KOTOPBIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEJI0BATEIbHOCTh CIy4YalHbIX HE3aBUCHMBIX
cOOBITHH, HACTYMAIONIUX B €IMHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneeHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIONIMN XapakTep H
SIBJISIETCS aKTYaJIbHBIM JUIsI OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha YYCOHBIC
CIICIMAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAyKaMH, TICUXOJIOTUEH U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCT, W CTaTUCTHUKa» Ha
yIIIyOJIeHHOM YypoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

I'pad, cBs3ublif Tpad, myTu B rpade: nukibl U 1nenu. CteneHs (BaJIeHTHOCTH)
BepinHbl. ['padbl Ha miockocTu. [epeBbs.

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CIyYalHbIE COOBITHSA. DJIEeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObiTus. Bin3ocTh 4acToThl U
BEpOSITHOCTH  coObITHM.  CiydailHble  OMBITBI € PAaBHOBO3MOXHBIMU
3JIEeMEHTapPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUAMU: TepeceueHre, 00beAMHEHNE, TPOTUBOIOIOKHBIC
coObrTus. Jluarpammel Ditnepa. @opMyiia COKEHHs] BEPOATHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOXXEHHE BEPOSTHOCTEW. JlepeBo ciiydamHOro
akcriepumenTa. Gopmyiia nonHou BepoarHocTu. Dopmyia baiieca. HezaBucumeie
COOBITHUSI.

bunaphbiil ciiyyaliHblil ONBIT (MCTIBITAHKE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 10 MepBoro ycnexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackams. ®opmyna OuHOMA
Hsrorona.

Cepuss He3zaBUCUMBIX HcnblTaHuid bepHymnu. Ciy4ailHelid  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyvaiinas BenunuunHa. Pacnpenenenwe  BeposiTHOcTed.  Jmarpamma
pacnpeaenenus. Onepainuu HaJa CIyYallHbIMUA BelMurMHamMu. buHapHas ciyyaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TEOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMecTHOE pacnpeelieHHe JBYX CilydallHbIX BenuuyuH. HeszaBucumbie
ClIy4yailHble BEJIIMYMHbL.MAaTeMaTUYECKOE OXUAAHUE CIYyYalHOW BEJIIMYHHBI
(pactipenenenus). llpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOrO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremMaTHUeCKOoe OXHUAAaHWE OWHApPHOW CiaydalHON
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIWYUH.
MaremaTtuueckoe OKHJIaHHE r€OMETPUYECKOTO U OMHOMUAIILHOTO
pacpenecHui.

Jvucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYMHBI
(pactipenenenus). Jlucriepcust OMHApHON CiIydailHON BeMWYWHBI. MaTeMaTHIeCKOe
0XKUJAHHWE TMPOU3BEICHUA M JHUCHEPCHs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymmu. 3akon
OonpmMX  4yucesl.  BpIOOpouHBIi  MeTOon  ucchenoBaHuil.  Bwribopounble
xapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepeiBHble ciyuyalinble BenuuuHbl. [Ipumeppl. @yHKIMA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOEe pachpeleseHre U €ro CBOMCTBA.
3agauu, NPUBOAIINE K TOKA3aTEIIbHOMY paclpeAesieHUI0. 3aaud, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeeieHUIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MIOKA3aTeJILHOTO pacipeaeeHns, PyHKIUS MIIOTHOCTA BEPOSATHOCTH HOPMAITLHOTO
pacupeaeneHus. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJILHOT'O PaCIpEICIICHUSL.

[locnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauw,
NpUBOASIIME K pactipenenenuto [lyaccona.

KoBapuanust nByx ciaywyailHbiX BenuuuH. Koadduiuent nuHeiHOU
koppensitiud.  CoBMeCTHbIE  HAOMIOACHUS  JIBYX  BEIWYWH. BBIOOpOYHBIN
kodhdunrenT xoppessiiuu. Paznuune MexIy JWHEWHOW CBA3BI0O U MPUYHMHHO-
CIEACTBEHHOMU CBA3bI0. JIMHEWHAs perpeccusi, METOI HAMMEHBIINX KBAAPaTOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TPpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHY U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKHU, IIEHHOCTHOE OTHOIICHHUE K
JIOCTUAKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3JIMuYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEecax 3J10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnr W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO W



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeicTBUA:

BBUSIBIITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYyIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINH,
OCHOBaHU AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUs, BbIOMpaTh Hauboliee MOAXOAAMMK ¢ y4éToM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY’KIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeasIMU  OOUIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOJy pPELICHUS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/1€ 00CYXJIeHUS 33/JaBaThb BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJIEHHbIE Ha IOMCK
pElIeHMs, COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXJICHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATH PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIIECN0BaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
PE3EHTALMN U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEJMETHBIE PE3YJIBTATHI

K koniy 10 kinacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: Tpad, TuIoCKHil Tpad, CBA3HBINA Tpad,
nyTh B Trpade, lenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, ACPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHITUSMU: CIIYyYalHBIA HSKCIEPUMEHT (OIIBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOe COOBITHE (3JIEMEHTAPHBIN UCXO)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OObEIUHEHUE JaHHBIX
COOBITHUM, COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY, HCIIOIb30BaTh JUArPaMMBbl
Diinepa, KOOPAUHATHYIO TIPSMYIO JJIS PEIICHHs 3a/1a4, MOJIb30BaThCsl (POPMYIIOn
CJIOYKEHUSI BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIEpPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMI € TOMOILIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4yallHOTO OIbITA, HCIOJIb30BAaTh (POPMYIY IMOJHOM BEPOSITHOCTH, (POpMyILy
Baiteca mpu pemniennn 3a1a4, onpeaensaTh HE3aBUCUMOCTh COOBITHIA TI0 hopMyJie U
110 OpraHU3aluy CIy4YailHOTO HKCIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH MOHATHUSMHU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucmiplTaHue), ycrex W HeyJlaya, He3aBUCHMbIE HCIIBITAHUS, CepUsl HUCIIBITAaHUH,
HAXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 MEPBOrO yclexa, B
CepuHu UCHbITaHUM bepHyiu, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BHIOOpOM U3
KOHEYHON COBOKYITHOCTH;

CcBOOOJIHO ONEpUpPOBATh MOHATHUAMMU: CIyyailiHas BEIMYMHA, pacIpeleeHHe
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHusl, OuHapHas clydailHas BeJIMYWHa,
reoOMeTpUYECcKoe, OMHOMHUAIILHOE PACTIPE/IEIICHHE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEeeNICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMUH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CITyYaillHOW BEJIMYMHBI (pacnpeneiaeHus), IpPUMEHITh
CBOMCTBA MAaTEMAaTUYECKOTO OXHMAAHUA IIpU pEIICHWHM 3a1ad, BBIYUCIATH
MaTeMaTHYeCcKoe OKuJaHre OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeiesieHuH;
CBOOOJTHO OIEpUPOBATh TMOHATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOU BEJIWYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAaWHOU BEIWYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIIBHOTO PacIpe/IeICHHIA.

K xoniy 11 kiaacca oOyyaromuics HayIUTCs:

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKN TE€HEPaTbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaMm. OLEHUBATh BEPOSTHOCTU COOBITHUH U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUITOTE3BI, NIOJIb3YSCh NU3YYEHHBIMU PACIIPEACICHUSIMY,

NPUBOAUTh  MPUMEpPHl  3a/Jad, MPUBOIAIIMX K  MOKa3aTeJIbHOMY
pacrpeneneHno, 3ajxad, MNPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleiCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUS INIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO PACIIPECIICHMS,
(YHKIMS TUIOTHOCTH U CBOWCTBA HOPMAJBHOTO PpacCIpelleleHUs;0NpenesaTh
KOA(pPUIIMEHT TMHEHHON KOPPESIIUU, BHIOOPOUHBIN KO (PUITUEHT KOPPEAIIUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHnoBanue pa3uesion
n/m | HTeM NPorpamMmmbl

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1 DneMeHTHI Teopuu rpados

Ciy4aifHble OTIBITHI,
2 CITy4aifHbIE COOBITHUS U
BEPOSITHOCTH COOBITUM

Onepanuu Haj
MHOXECTBAMU U
coObITUAMH. CIIOKEHUE U

VYcnoBHas BEpOSATHOCTD.
HeszaBucumelie coObITHS

YMHOKEHHE BEPOATHOCTEN.

DneMEHTHI
KOMOWHATOPHUKH

Cepun nocnenoBaTeNIbHbBIX
ycnblTaHui. Mcribitanus

5 bepnynnu. Ciydalinblii
BBIOOP M3 KOHEYHOM
COBOKYITHOCTH

Cnyualinple BETUYHUHBI U

pacnpezneneHus

14

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
MPOorpamMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoTbl

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OONBIINX YHCE

IJIEMEHTEI
MaTeMaTUYECKON
CTAaTUCTUKH

HenpepoiBHbIe
ClIy4yallHbIE BEJIUYHHBI
(pactpenenenus),
II0Ka3aTeJIbHOE U
HOPMAJIBHOE
pacrpeneneHus

Pacnpenenenue
Ilyaccona

CBA3b MEXITY
CIIy4YallHBIMU
BEJTMYUHAMU

0O0001eHNe 1

CUCTeMaTHu3alusd 3HaHUN

11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

I'pad, cBs3HbI Tpad,
Ipe/ICTaBICHNE 3a/1a9H C
HOMOIIIBIO Tpada

CreneHbp (BaJIGHTHOCTD)
BepuHbL. [1yTh B rpade.
enu u HUKIBI

I'padbr Ha MIOCKOCTH.
HepeBo ciyyaiiHOTO
SKCTIEPUMEHTA

Crnyualinble
HKCTIEPUMEHTHI (OIIBITHI)
U CITy9aiiHbIe COOBITHSI.
DNeMEeHTapHbIE COOBITHS
(ucxoibl)

BepostHOCTB
CIIy9aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITHSIMH




BepositHocTh
CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIT B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITHSIMH

[Tepeceuenue,
00bETMHEHNE MHOYKECTB
U COOBITHIA,
IIPOTUBOIOJIOXKHbBIE
coObITus. Popmyia
CJI0’KEHHUSI BEPOSTHOCTEN

VYcnoBHas BEPOATHOCTD.
YMHOXeHUe
BeposiTHOcTel. Dopmyna
YCJIIOBHOW BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXeHUE
BeposiTHOCTe. Dopmyna
YCJIIOBHOU BEPOSITHOCTH

10

dopmyiia MOJTHOU
BEPOATHOCTH

11

®dopmyna baiieca.
HezaBucumeie coObITHSA

12

Kom6unaropHoe
MPaBUIIO YMHOXKEHUS.
IIepecTtanoBku u
dakropuan




13

Yucno coueTaHui.
Tpeyronpuuk [lackans

14

®opmyia buHOMa
Herorona

15

KonrtpomnbHas padora
Nel: "T'padml,
BEPOSITHOCTH,
MHOX€ECTBa,
KOMOHWHATOpHKA"

16

bunapubIil cinydaiiHbIi
OTIBIT (UCTIBITAHNUE),
ycrnex U HeyJaua.
He3zaBucumbie
ucnslitanus. Cepus
HE3aBUCUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrexa

17

Cepus HE3aBUCHUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrnexa

18

Cepus HE3aBUCHUMBIX
ucnbsITaHui bepryiu

19

Cry4aitHblil BHIOOD 13
KOHEYHOW COBOKYITHOCTH

20

[IpakTuyeckas pabora ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUIL

21

Crnyualinas BeIMUYUHA.




Pacnpenenenue
BEPOSATHOCTEM.
Huarpamma
pacnpezeneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenMuuHamu. [Ipumepsl
pacrnpeeneHui.
bunapHas ciyvaiinas
BEJIMYMHA

23

I'eomerpuueckoe
pacripesicyicHHe.
bunommanbHOE
pacmpeneneHue

24

MaremaTtnaeckoe
OKUJaHUE CITy4alHOU
BeanunHbl. COBMECTHOE
pacrpeiesieHue IByX
CIIy4YalHbIX BEJIMYNH

25

He3zaBucumpbie
CIIy4ailHbI€ BEJTMYMHBI.
CaoiicTBa
MaTeMaTHYECKOTO
0>KHMJIaHHUSL.
Maremartnueckoe
OKujianue OMHapHOU
CIIy4ailHOM BEJIMYMHBI

26

MaremaTnueckoe
OXHUJaHUueC




TEOMETPUUECKOTO U
OMHOMHUATBHOTO
pacrpeeneHuit

27

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

28

Jucniepcust OMHAPHOI
CJIIy4ailHON BEJINYMHBI.
CaoiicTBa Aucnepcuu

29

Maremarnueckoe
0KUJAHUE
MIPOU3BENEHUS U
JACTIEPCUS CYMMBI
HE3aBHCUMBIX
CIyYaHBIX BEIUYUH

30

Hucnepcus
OMHOMHAIIBHOTO
pacripe/eeHusl.
[IpakTuueckas pabora c
HCIIOJIb30BaHHEM
AJIEKTPOHHBIX TAOJIUIL

31

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
Te€OMETPUIECKOTO
pacrpeieneHusl. .
[IpakTuueckas padoTa ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHIIL




1 0O000meHue 1
cUCTeMaTu3alus 3HaHuH

KontponsHas padora
No2: "UcnbiTanus

33 bepuymnu. Crydaitabie
BEJIMYMHBI U
pacnpenenenus"

34 O06o0061IEHE U

CUCTeEMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

Hepasencto YeOriena.
Teopema Ueosimera. Teopema
bepuymun. 3akoH 60IBIINX
qucen

Hepasencto YeOniena.
Teopema UeOsbiieBa. Teopema
bepuymmu. 3akoH 60IBIITNX
qrcen

Hepasencto YeOniena.
Teopema UeOsbiieBa. Teopema
bepuymu. 3akoH 60bIINX
qucen

Br16opounslii MmeTox
UCCIIEA0BAHUI

[MpakTuyeckas pabora ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIIHIT

['enepanbHas COBOKYIHOCTb U
cilydaiiHasi BBIOOpKA.
3HaKOMCTBO C BEIOOPOUHBIMU
xapaktepucTukamu. OLeHka
CPEIHEro U IUCIEPCUH
TE€HEPAIIBHONU COBOKYITHOCTH C




MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

I'enepasibHast COBOKYIIHOCTD U
cirydaifHasi BEIOOpKa.
3HAKOMCTBO C BBIOOPOUHBIMU
xapakrepuctukamu. OmeHka
CPEIHETO U TUCIIEPCUH
reHepabHONU COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTepUCTUK

OnenuBaHue BEpOSTHOCTEN
COOBITHH TIO BBIOOPKE

CrarucThuecKkas TUIIOTe3a.
IIpoBepka nmpocTenmmx
THUIIOTE3 C ITIOMOIIILIO0 CBOMCTB
M3YUYECHHBIX paclpeiesIeHHI

10

Craructrueckasl TUIIOTE3a.
IIpoBepka nmpocTenmumx
TUIIOTE3 C IOMOIIBIO CBOMCTB
M3YYECHHBIX PaclpeIeICHUI

11

[IpakTuueckas pabora c
HCITIOJIB30BAHUEM
AJIEKTPOHHBIX TAOIIHIT

12

[Tpumepsl HEMPEePHIBHBIX
CIIy4YaiHbIX BETUYHH.
OyHKIHS MTIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE pacnipenencHue.
[Tpumepsl 3a1a4, TPUBOASIIIAX




K IMOKa3aTeJIbHOMY U K
HOpPMaJIbHOMY
pacnpezesieHusIM

14

DyHKIHA INIOTHOCTH
BEPOSITHOCTH ITOKA3aTEIBHOTO
pacnpeneneHus

15

OyHKIUS TIOTHOCTH
BCPOATHOCTU HOPMAJIBHOT'O
pacrpeeneHus

16

[TocnenoBarenbHOCTH
OJMHOYHBIX HE3aBUCUMBIX
coObiTuil. [Ipumep 3agaun,
IIPUBOJAIIEH K
pacnpenenenuto Ilyaccona

17

[TpakTrueckas pabota ¢
HCII0JIb30BAaHUEM
AIEKTPOHHBIX TAOJIHII

18

KoBapuanus n1Byx ciry4ailHbIX
BennuuH. Koaddunment
KOppeSILIU

19

CoBMecTHBIE HAOITIOICHUS
I[Byx BCJIIMYHUH

20

Br16opounslii koapuureHT
KOpPEeISIIH

21

Paznuuue Mexy TUHEUHOM
CBSI3bIO M IPUYUHHO-
CIIEICTBEHHON CBI3BIO

22

JIuneiinas perpeccus




23

[TpakTrueckas padbota c
UCTIONIb30BaHHEM
AJIEKTPOHHBIX TaOINI]

24

[IpencraBneHue 1aHHBIX €
[IOMOILBIO TaOJIUIT U
AuarpamMmm, ornucarciibHas
CTaTHCTHUKA

25

OMNBITH ¢ PABHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

26

Beruucnenue BeposiTHOCTEH
COOBITHI ¢ IPUMEHEHUEM

(opmyn

27

Brrunciienne BeposTHOCTEM
COOBITHIA C TIPUMEHEHUEM
rpaduuecKux METO/I0B:
KOOpJIMHATHASI psAMas,
JIepeBo, IuarpamMmma Jusepa

28

CityyaliHbl€ BEJIMYUHBI U
pacnpezeneHus

29

Marematuueckoe 0XKHJIaHHe
CIIy4ailHON BEJIMYMHBI

30

MaremaTnueckoe OXKUAAHUE
CIIy4allHOH! BEJINYMHBI

31

KonTponbhas pabota:
"BeposiTHOCTB U cTaTucTUKA"

32

Brruncinenue BeposTHOCTEN
COOBITHI C IPUMEHEHUEM
dbopmyn u rpaduuecKux




METOI0B

Brruncnenue BeposTHoCTEH
13 COOBITHIH ¢ IPUMEHEHUEM
dbopMyI1 u TpadUIECKUX

MCTOJ0B

CryyvaiiHble BeTMYUHBI U
pacnpeeseHusl.

34
MaremaTtnueckoe OXHUIaHUE

CIIy4ailHOM BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Koxn .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi
pe3yJabrara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
6.2 OnepupoBaTb  NOHATUAMM:  CpeqHee  apuMeTHyecKoe, MeAHuaHa,
' HauOosbIlIee, HAMMEHbIIIEe 3HAUCHHE, pa3MaX MaCCHUBA YHUCIOBBIX JAHHBIX
OnepupoBaTh MOHATHSMM: CIy4YalHBIA SKCIIEPUMEHT (OIBIT) U Ciy4ailHoe
CcOOBITHE, DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIH HMCXOJ) CIy4aiHOTO
6.3 OMbITa; HAXOAUTh BEPOATHOCTHM B ONBITaX C PaBHOBO3MOXHBIMU
CIIy4allHBIMU COOBITUAMHU, HAXOJAUTh U CPAaBHUBATH BEPOSATHOCTH COOBITUI B
M3YUYEHHBIX CIy4YalHbIX 3KCIEPUMEHTAX
Haxomute u QopmynupoBaTh coObITHA: TiepecedeHue U OO0BbeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOMOJIOXKHOE JAaHHOMY COOBITHIO;
’ M0JIb30BaThCs quarpammamu Jiiepa U GopMyIIoN CIOXKEeHHs BEpOSTHOCTEN
P PELLIEHNH 3a/1a4
OnepupoBaTh NOHATUSIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXKEHHUS, C MOMOUIbIO
JlepeBa CIIy4ailiHOTO OIbITA
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 33124
OnepupoBaTh MOHATUSMU: UCHBITAHUE, HE3aBUCHUMbBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIeX W HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
' HE3aBUCUMBIX MCIBITAHUM [10 MEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH
coOBITHIi B cepHUH UCTIBITaHUN bepHysu
6.8 OnepupoBaTb MOHATUSAMHU:  CiIy4ailHass  BEJIMYMHA, pacHpelesIeHue
' BEPOATHOCTEMH, AUarpaMma pacrnpeesieHus
11 KIIACC
Kon N
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI CpeiHero o01mero od0pa3oBanus
pe3yJbTarTa
5 Teopust BEpOSITHOCTEN U CTaTUCTUKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYEHUI CIIy4aitHON BEJNYNHBIIO
’ pacIpeaesIeHUIO WIH C IIOMOIIBIO JUArpaMM
5.2 OnepupoBaTb MOHATHEM MAaTEMAaTHYECKOTO  OXHJIAHUSA, IPUBOJIUTH




IIPUMEPBI TOTO, KaK MPUMEHSAETCS MAaTEMaTUYECKOE OXKUIAHUE CIIydailHOU
BEIIMYUHBI, HAXOAWTh MATEMAaTUYECKOE  OXHMIAHHE 10  JAHHOMY

pacnpeziesieHUI0
53 Nmets nipeicTaBiIeHHE O 3aKOHE OOJBIITIX YHCETT
54 HmeTs npecTaBiieHne 0 HOpMajibHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS

TeOpI/Iﬂ BGPOHTHOCTGIZ N CTaTUCTHKA

6.1

[IpencraBneHne JaHHBIX ¢ MOMOIIBI0 Ta0nwI U auarpamMm. CpenHee apudMeTndeckoe,
MeauaHa, HauOoJblliee ¥ HauMEHbIee 3HAYCHHS, pa3Max, JUCIEPCHs U CTaHIApTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CryyaiiHbple SKCTIEpUMEHTHI (OIBITHI) U CIy4aiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTh ciayuyailHOro coObITHS. BIM30CTH 4acTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHblE ONBITBEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OITBITAXC PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMH COOBITHIMHU

6.3

Omnepanuu  HaJx COOBITUAMHU: IepecedeHue, OObeIMHEHHE, IPOTUBOIOJIOKHBIE
coObITus. [lnarpammel Ditnepa. @opmyiia CI0XXEHUS BEPOSITHOCTEH

6.4

VcioBHass  BEpOSITHOCTh.  YMHOXKEHHME  BeposiTHOCTEH. JlepeBo  ciydailHOTO
skcriepuMenTa. @opmyna noiaHoi BeposTHocTU. HezaBucuMble coObITHS

6.5

KombOunatoproe mpaBmio ymHOkeHus. IlepecranoBkn u  (akropuan. Ywucno
couetanuil. Tpeyronapauk Ilackans. ®opmyna 6uHoma HeroTona

6.6

bunapuplii ciyualiHblii ONBIT (MCHBITaHHE), ycmex U Heynada. HesaBucumsle
ucnelTanus. Cepus HE3aBUCHMBIX MCHBITAaHUN 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHymm

6.7

CnyuaiiHas BenuuuHa. Pacrnipenesnenue BeposiTHOcTel. Jlmarpamma pacnpeneseHus.
[Tpumeps! pacrpesiesieHnit, B TOM YHCIIe TeOMETpUIeckoer OMHOMHUAIbHOE

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBple XapaKTEPUCTHUKU CIIyYaWHBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JACTIEPCUSl U CTAHIAPTHOE OTKIOHEHHWE. [IpuMepbl mpuMEHEHUsT MaTEMAaTUYECKOTO
O0XUJAaHUs, B TOM YHCIIE B 3aJayax W3 NOBCEIHEBHOM >XHU3HU. MareMaTthdeckoe
OXHJaHUEe OWMHAPHOW CIyJalHOW BEIMYMHBI. MaTeMaTHYeCKOe OXHJIAHUE CYMMBI
CIyYaillHbIX BEJIMYMH. MaTeMaTU4ecKoe OKUIAHUE U JUCTIEPCUI TEOMETPUUECKOTO U
OMHOMUAIIBHOTO pacIpeieIeHH

52

3akoH OOJNIBIIMX YHUCEN M €ro poJib B Hayke, MpHupojie u obmiectBe. BriOOpouHbIif
METOJI UCCIIEOBAHUN

53

HpI/IMepBI HCIIPCPBIBHBIX CHy‘l&ﬁHHX BCJINYHH. ITonsiTue (¢} IINIOTHOCTHU




pacnpezenenus. 3aaayuu, NPUBOJALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTaTaM OCBOEHMUSI
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (GOpPMYJIHPOBATH W ONEPHPOBATH TOHATHUSAMH: ONpEICICHHE,
aKCMOMa, TeopeMa, CIEeICTBUE, CBOWCTBO, TNPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCWIBHBIC (POPMYIIMPOBKH; MPUMEHSITh UX; YMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTUBOMOJIOKHOE YTBEPXKIACHUE, MPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
MIPOBONTH J0KA3aTEIbHBIC PACCYKICHUS MIPH PEIICHUU 3a]1a4, OLIEHUBATh
1 JIOTHYECKYI0  TNPAaBHIBHOCTh  PACCYXJICHUWH, yMEHHE OIepHpPOBAThH
MOHSTHSIMH: MHOKECTBO, MOJMHOKECTBO, OMEpaIlui HaJ MHOKECTBAMU;
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OIMHMCAHUsl PEANBHBIX MPOIECCOB U SIBICHUN U TPU PEUICHUH 33/1a4, B TOM
qHCcIIe U3 IPYTHX YYeOHBIX MPEJIMETOB; YMEHUE ONEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
M OMHUCHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BATh rpadbl MpH

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATUAMM: HATYpPaJbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEeHb C LIEeJbIM MoKa3aTeleM, KOPeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM OKA3aTENEM, CTENEHb C JACHCTBUTEIBHBIM IOKA3aTENIEM,
jJorapu@m 4ucia, CUHYC, KOCHHYC W TAaHTEHC IPOW3BOJBHOIO YHCIA,
OCTaTOK 10 MOAYJI0, PALMOHAIBHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHO>KE€CTBAa HATypajbHBIX, IEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qHcesl; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 00IIuii
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiaupa npu
pELIEHNN 3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3UIMOHHBIMH CHUCTEMAMHM
CUMCJICHHSI; YMEHUE BBINOJIHATH BBIUYMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIPQKEHUH CO CTeNeHsAMH M Jorapupmamu, mnpeodpa3zoBaHus ApOoOHO-

panruOHAJIbHBIX BBIpa)KeHHﬁ; YMCHUEC OIICPHUPOBATH IIOHATUAMU:

IOCJIC10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘lCCKaSI nmporpeccusd, TreoMCTpruICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Jen1MMOCTH HEIbIX YUCEI
12 Pannonaneupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TMPOLEHTHI,
' OECKOHEYHBIE MTEPHUOJNUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyeckumu
' KOPHSIMHM HaTypajlbHOU CTEIEHH
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHbIM NOoKa3zareneM. CBoiicTBa
' CTEIEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI
HevictButenbHble  4YHucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 gucinamu. [IpubnukEHHbIC BRIYUCICHUS, TPABUIIa OKPYTICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BBIUUCIECHUN
1.8 [IpeobpazoBanue BeIpaKeHUH
1.9 KommnekcHsie yncna
2 VYpaBHEHUS U HEpABEHCTBA
2.1 Llenbie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
23 TpuronomeTpuuecKkue ypaBHEHH
2.4 [TokazarenbHble U TIorapupMUUIECKUE YpaBHEHHS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruyecKkrue HEPaBEHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeennTeb MaTPUIIbI
3 DOyHKIUU U TpaPuKH




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






