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IMNOACHHUTEJIBHASA 3AIIMCKA

VYyeOubili Kypc «BeposSTHOCTb W CTaTHCTHKA» YIIyOJEHHOTO YpPOBHS
ABIISIETCSI MPOJOJDKEHHEM U Pa3BUTUEM OJHOMMEHHOrO y4eOHOro Kypca
yTrIyOonEHHOTO YPOBHS Ha YPOBHE CpPEHETO 00IIero oopasoBaHus. Y4eOHBINA Kype
npeaHa3HavyeH sl OPMUPOBAHUS Y 00YHAIONUXCS CTATUCTUYECKON KYIbTYPHI U
MOHUMAHHS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYCHHUs CIIyYalHBIX COOBITUM, BEIWYMH U TmporeccoB. [Ipu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUS OOYyYalOIIMXCS O METoJax HCCIeAOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSI MOHMMAaHHWE 3HAYUMOCTH U  OOILIHOCTHU
MaTeMaTUYECKHUX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepxaHue y4yeOHOro Kypca HAaNpaBlIeHO Ha 3aKpeIUIeHHE 3HaHUM,
MOJTyYEHHBIX MPH U3YYCHHH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oopazoBaHus, u
Ha Pa3BUTHUE IPEICTABICHUN O CIIyYalHBbIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY
HUMH Ha BaXKHBIX NPHUMEpPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEICTABICHUE O
HauOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIEIISX, UCIIOIb3yEMBIX
JUISL  OTMHCAHWS ~ AHTPOIMIOMETPUYECKUX W JeMorpauueckux  BEJIUYHH,
HOTPEIIHOCTEH B Ppa3jIMyHbIE pPOJA H3MEPEHUsX, JUINTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MTPOIIECCOB
B oOmiecTBe. Y4UeOHBIM Kypc SBISETCS ©0a30d Jis OCBOCHHSI BEPOSITHOCTHO-
CTaTHUCTUYECKUX METOJIOB, HEOOXOAMMBIX CIIEIUAINCTAM HE TOJBKO WHKEHEPHBIX
CIIELIMAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJOTMYECKUX, ITOCKOJIBKY
COBpPEMEHHbIEC OOIIIECTBEHHbIC HAYKU B 3HAUUTEIHON MEpe MCMOJIB3YIOT armapar
aHanu3a OoNBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
o0cyX/IeHHe 3aKoHa OOJbIIMX 4YHcel — (YyHAAMEHTAIBHOIO 3aKOHAa MIPHUPOJBI,
UMEIOIIET0 MaTEMaTHUYECKYI0 (pOopMalIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHM II€JIIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHMKA» Ha YIIIyOJIEHHOM YPOBHE BBIJICJICHBI OCHOBHBIE
conepxatenbHble TUHUU: «CiydaiiHble cOOBITUSL U BEpOSTHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEI.

[ToMrUMO OCHOBHBIX JIMHUN B Y4YEOHBIA KypC BKIIFOUCHBI JJIEMEHTHI TECOPUU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOJUMBIE JJsi TOJTHOLEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYPCOB.

Conepxanne nuHUM «CiiydailHble COOBITUSI M BEPOSTHOCTH»  CIYXKUT
OCHOBOW 71 (pOpMUPOBaHUS TPEACTABICHUN O PACIPECICHUH BEPOSITHOCTEH
MEXKy 3HaUCHHUSIMU CITyYailHBIX BEJIMYMH. Ba)kHyI0 4acTh B 3TOU CoZlepKaTeIbHON
JIMHUY 3aHUMAET U3yYEHHE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO pacipeiesieHui 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 KITACC

I'pad, cBsa3ubIil rpad, myTu B rpade: uukibl U nenu. CreneHb (BaleHTHOCTD)
BepuiuHbl. ['padsl Ha miockoctH. [lepeBbs.

CrydaifHple SKCTICEPUMEHTHI (OTIBITHI) U CITyYaliHbIE COOBITHSA. DIEeMEHTApHbIE
coObITHs (MCx0/bl). BeposTHOCTH ciiydaltHOTO COOBITHSA. BIM30CTh YacTOTHI U
BeposiTHOCTU ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ, COOBITUSIMU: TIEpECEUEHUE, 00BEIUHEHNUE, TPOTUBOMOIOKHBIE
coObrTus. Jlnarpammel Ditnepa. @opMyina CIOKEHHS] BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcniepuMmenTa. Popmysia nonHou BepostTHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbI ciydailHblid ONBIT (MCOBITAHKE), YelieX U Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 70 nepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHUMBIX HcnblTaHuld bepnymnu. Ciy4ailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenunuuHa. Pacnpenenenwe  BeposiTHocTed.  Jlmarpamma
pacnpenenenud. Onepanuu HaJ Cly4YalHbIMU BeIMuuHaMH. buHapHas ciiydyaiiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE T[EOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE pacnpefeneHie JByX CiydaiHbIX BenuduH. HesaBucumeble
Cly4yailHble BEJIMYMHBI. MaTeMaTudeckoe OXUIaHUE CIy4allHONM BEJIIMYHUHbI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHUAaHHE OWHApPHOW CiaydalHON
BEJIIMYMHBI. MaremMaTHudyeckoe OXHUIAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe OKHJIaHUE r€OMETPUYECKOTO " OMHOMHUAIBHOTO
pacIpeecHUM.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHUE  CIYYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ciydaiiHOM Benn4nHbL. MaTeMaTudeckoe
0XXUJAHHE TMPOU3BEACHUA U JHUCHEPCUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus MU CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.



11 KIIACC

HepasenctBo YeOrbméBa. Teopema UeOwméBa. Teopema beprymmu. 3akoH
OonpmMx  uyucen.  BpIOOpouHBIA  METOJ — McciaeAoBaHWil.  BeiOopouHbie
xapakTepucTuku. OLIeHUBaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOILIBIO U3YUYEHHBIX PACIPEICICHUN.

HenpepriBHble ciydaiinble BenuuuHbl. [Ipumeppl. DyHKIUA MIIOTHOCTH
BEPOSATHOCTU pacnpenesieHus. PaBHOMepHOe pacnpeneneHne M ero CBOMCTBA.
3aiauu, NpUBOASIINE K NTOKA3aTEIbBHOMY PACIPEAEICHUIO. 3a/1a4u, IPUBOISIINE K
HOpPMaJIbHOMY pacIpeeneHuIo. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MIOKA3aTeJIbHOTO pacipeesieHus, PyHKIUS IIOTHOCTU BEPOSATHOCTH HOPMAJIbHOTO
pacnpeneneHusa. OyHKIUS MNIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEACIICHMUS.

[locnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COOBbITMH.  3amauw,
IpUBOAIIME K pacupeneneHuto [lyaccona.

KoBapuanust nByx ciaywyadiHbix BenuuuH. Kosddumnuent nuneiHon
koppensiuud. CoBMecCTHble  HaOMIOAEHUS  JIBYX BEIWYUMH. BbIOOpOUHBIN
kodhunueHT koppemsiuu. Paznuure MeXIy JWHEWHOW CBS3BI0O W MPUYHMHHO-
CJIEICTBEHHOU CBA3bI0. JIMHEHas perpeccus, METOI HAaMMEHBIIINX KBAIPATOB.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM AEATEILHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



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

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



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.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
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.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

cBOOOJHO OMEepUpOBaTh MOHATUSAMU: Tpad, miuockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JCPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
Cly4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHIMU;

HaXOJUTh U (pOpMyIIHpOBaTh COOBITHUS: MepecedeHre, O0beAMHEHUE TaHHBIX
cOOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMbl
Dilniepa, KOOPAMHATHYIO MPSMYIO NIl PEIICHUsI 3a/iay, MOoJIb30BaThCsl (HOpMyIIon
CJIOKEHUSI BEPOSTHOCTEH JIJIsl 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 HaumenoBanue pa3ieios
1/l | ¥ TeM NPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

1 DeMeHThI Teopuu rpados

City4yaiiHbI€ OIIBITHI,
2 CiTy4aiiHbIE COOBITHS 1
BEPOATHOCTH COOBITHI

Omneparuu Haj
MHOKECTBAMHU U
coOprTuaMu. CloKeHnE U

YcaoBHas BCPOATHOCTD.
He3aBucumbie coOBITHS

YMHOKE€HHE BEPOSITHOCTEH.

DeMEeHTbI
KOMOMHATOPUKHU

Cepuu nocnenoBaTeNbHbIX
vcnblTanuil. Mcribiranus

5 bepnymm. Ciy4aitHbrii
BbIOOD M3 KOHEUHOU
COBOKYITHOCTH

CrnyualiHbple BETUYHUHBI U

pacrpeaencHus

14

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

KonTtpoJsbHsbie
padoThI

IIpakTHyeckune
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcbl

3aKoH OOIBIINX YHCET

DJIEMEHTHI
MaTEMATHYECKOM
CTaTUCTHUKU

HenpepriBHbie
CIIy4ailHbI€ BEJINYMHBI
(pactipenenenus),
MoKa3aTelbHOE U
HOPMAaJIbHOE
pacnpeneneHus

Pacnpenenenue
ITyaccona

CBsi3b MEXIY
CIIy4alHbIMU
BEJIUYHMHAMH

0O0001eHue 1

cucTeMaTu3anus 3HaHui

11

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KUJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NMpoBePsIEeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yjabTarta
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTtath U CTPOUTH TAOJIULIBI U JUArpaMMbl
62 OnepupoBaTh TOHATUSAMH: CpeaHEE apuPMETHUECKoe, MeAuaHa, HauOoIblIee,
' HaUMEHbIIIEE 3HAaUCHHE, pa3MaX MacCUBa YUCIOBBIX JaHHBIX
OnepupoBaTh NOHATHUSAMU: CITyYalHBIA SKCTIEPUMEHT (OIIBIT) B CIIy4ailHOE COOBITHE,
6.3 JMIeMEHTapHOe COOBITHE (PIEMEHTAPHBIM HCXO0J) CIyYalHOTO OIBITA; HAXOAHTH
' BEPOATHOCTH B OMBITaX C PABHOBO3MOXKHBIMH CITy4aHBIMH COOBITUSIMU, HAXOJAUTH
Y CPaBHHMBATh BEPOSITHOCTH COOBITUH B M3yUEHHBIX CIIy4aliHBIX YKCIIEPUMEHTAX
Haxomute u dopmynupoBath COOBITHS: TepecedeHue U OOBEIWHEHHE aHHBIX
6.4 COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JTAHHOMY COOBITHIO; TIOJIb30BaTHCS
nuarpammamu Jitepa u GopMysIon ClIokKeHHs BEpOSITHOCTEH MPHU pEeLISHUH 3a/1a4
OnepupoBarh TMOHSTHSAMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJUTh BEPOATHOCTH C TOMOIIBIO TMpaBUiia YMHOXXCHHS, C TOMOIIBIO JepeBa
CJIy4ailHOTO OmbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MIPABHIIO YMHOKEHUS TIPU PEIICHUU 33724
OnepupoBaTh TMOHATUSMHU: HUCIBITAHWE, HE3aBUCHMbIE HCHBITAHUS, Cepus
6.7 UCTIBITAHUM, yCleX W HEeyJaya; HaxOJUThb BEPOATHOCTH COOBITUH B CepuUu
' HE3aBUCHUMBIX UCIBITAHUN JIO TMEPBOTO ycCIiexa, HAXOIUTh BEPOSATHOCTH COOBITUH B
cepuu UcnblTaHul bepHyum
6.8 OnepupoBaTh TOHATHSMU: CIy4aiiHas BETWYMHA, PACTPEEICHHUE BEPOSTHOCTEH,
' JaMarpamMMa pacrpeaeIcHus
11 KJIACC
Kon v
IIpoBepsiemble NpeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepPsieMoOro .
00pa30BaTeJIbHOM MPOrPAMMBI CpeHero o01ero odpa3oBanusi
pe3yJbTarta
5 Teopus BEpOATHOCTEN U CTAaTUCTHKA
51 CpaBHUBATh BEPOSTHOCTU 3HAYCHUI CIIyYailHON BENMYHHBINIO PACTIPEACIICHUIO WU
' C TIOMOIIIBIO THATPAMM
OnepupoBaTh MOHATHEM MAaTEMATHUYECKOTO OKHJIAHUS, MPUBOJIUTH MPUMEPHI TOTO,
5.2 Kak INPUMEHSETCS MaTEMaTU4YeCKOe OXXHIAHWE CIIy4YalHOW BEIWYMHBI, HAXOJUTh
MaTeMaTHYeCKOE OXKHUIaHKE TI0 JAaHHOMY pacIpeeIeHUIO
53 Nmets nipeacTaBieHne 0 3aKOHE OOJBIITIX YHCET
5.4 NMmeTs nipeacTaBieHne 0 HOPMaaTbHOM paclpeeIeHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO TabIuUIl U nuarpamM. Cpennee apupMETHYECKOE,
MeauaHa, HauOoJiblliee ¥ HauMEHbIee 3HAYCHHS, pa3Max, JUCIEPCHS U CTaHIApTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpUMEHTHI (OIBITHI) U CIy4aiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxompl). BepostHocTh citydallHOrO cOOBITHSA. BIM30CTh 4acTOTHIM BEPOATHOCTH
coObiTuil. CiydaiiHple OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu  HaJx COOBITUAMHU: IepecedeHue, OOBbEAUHEHHE, IPOTUBOIOJIOKHBIE
coObITus. [lnarpammel Ditnepa. Popmyiia CI0XKEHUS BEPOSITHOCTEN

6.4

VcnoBHass  BEpPOATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH. JlepeBo  cilydailHOro
skcriepuMenTa. @opmyria moJHO#M BeposTHOCTH. He3aBucrumbie COOBITHS

6.5

KomOunaropuoe mpaBuino ymHOoxeHus. IlepectaHoBku u dakropuan. Ywucio
couetanuil. Tpeyronapauk Ilackans. @opmyia 6uHoma HeroTona

6.6

bunapHuplii ciyyaliHbli ONBIT (MCHBITaHHE), yclex U Heynada. HesaBucumsle
ucnelTanus. Cepus HE3aBUCHMBIX MCHBbITaHUMM 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOcTel. Jlmarpamma pacnpenesneHus.
[Tpumeps! pacnpenesieHnit, B TOM YHCIIe TeOMETPUIeCKoer OMHOMHUATbHOE

11 KUIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBple XapaKTEPUCTHUKU CIIyYaWHbBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JIUCTIEPCUS. U CTAHIAPTHOE OTKIOHEHHWE. [IpuMepbl MpUMEHEHUsT MATEMATUYECKOTO
OXKMJAaHUsA, B TOM YHCIE B 3aJa4yax M3 MOBCEJHEBHOM XWU3HU. MaremaTuyeckoe
OXKMJIaHWE OMHAPHOW CIIy4allHOW BENWYMHBI. MaTeMaTU4ecKoe OKUJAHWE CYMMBI
CIIy4alHBIX BEIMYMH. MaTeMaTHueCKOe 0XKUJIAHUE U TUCIEPCUSI TEOMETPUUECKOTO U
OMHOMUAIIBHOTO pacIipe/ieJIeHH

52

3akoH OOJNBIIMX YHCENT M €ro poiib B HayKe, Mpupoae u odimiecTBe. BrIOOpOUHBIiA
METOJ UCCIEI0OBAaHUN

53

IIpuMepsl  HENPEPBIBHBIX  Cily4alHBIX  BenuuuH. [loHATHE O  IUIOTHOCTH
pacnpeneneHus. 3aaauu, NpUBOSLIME K HOpMaIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJILHOM pacIpeielIeHun




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

Kon
NPOBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero o0pazoBaHus

Bnagenue meromamu 10Ka3aTenbCTB, AJITOPUTMAMH pPELLEHUS 3a]lady; yMEHHE
(dbopMyaMpOBaTh U ONEPUPOBATH MOHATUAMU: ONpPE/EICHUE, aKCHoMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MIPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU;
OPUMEHATh MX; yMeHue (OopMyaHpoBaTh o0OpaTHOE M MPOTHUBOMOJIOXKHOE
YTBEP)KJCHUE, NPUBOAUTH MPUMEPHl U KOHTPHIPUMEPHI, HCIIOJIB30BATH METOJ
MaTEMaTUYECKON WHAYKLIMH; IPOBOAUTH JOKA3aTEIbHBIE PpACCYKICHUS IIpU
pelIeHnn 3a/iad, OLEHUBATh JOTMYECKYIO0 NMPaBUIBHOCTh PACCYXICHUN; yMEHHE
ONEpUPOBATh  TMOHATUSAMHU: MHOXECTBO, IIOJMHOMKECTBO, OIEpaluy  HaJ
MHO’KE€CTBaMHU; YMEHHME HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar s
OIMCAHUs PEATBHBIX IPOLIECCOB U SABJICHUN U IIPU PEILICHNN 3a]a4, B TOM YHUCIIE U3
ApyruxX y4eOHBIX NPEIMETOB; YMEHHE OIEPHPOBATH MOHATHAMU: Tpad, CBI3HBIN
rpad, epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 337aBaTh U OMUCHIBATh rpadbl

Pa3NIUIHBIMH CIIOCOOAMU; HCIIONB30BATh I'padbl IPH PEIICHUH 331324

YMeHue onepupoBaTh MOHATUSMU: HATYpPAIBHOE YHCIIO, IEJI0€ YUCII0, CTETICHD C
IIEJIBIM TIOKa3aTelIeM, KOPEeHb HATYpaJIbHOM CTENEHH, CTENEHb C PallMOHAIbLHBIM
MOKa3aTeseM, CTeNeHb C ICHCTBUTEIHHBIM MTOKa3aTeseM, JIorapudm ducia, CHHYC,
KOCHHYC M TaHT'€HC MPOM3BOJILHOTO YHCIIA, OCTATOK IO MOJIYJIIO, PallMOHAILHOE
9HCII0, HWPPAMOHAILHOE  YHUCJIO, MHOXECTBA  HATypajbHBIX,  IEJBIX,
paloHaIbHBIX, JICHCTBUTCIBHBIX YHCEN, YMEHHE WCIOIb30BaTh MPU3HAKU
JEIIMMOCTH, HAaWMEHBIIHMKA OOIIMU JeNmuTeNlb W HauMeHbIlee oOlInee KpaTHoe,
anroput™ EBKIHMIAa TpU  pelIeHHH 3a7ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
INO3UIIMOHHBIMHX CUCTEMaMH CUYMCIICHUA, YMCHI/IG BBIIIOJIHATE BBIYHUCIICHUC
3HAYEHUH W TPEoOpa30BaHMS BBIPAKCHHH CO CTEICHSAMH H JIorapudmam,
npeoOpa3oBaHus JAPOOHO-pAIIMOHATBFHBIX BBIPAKEHUN; YMEHHE OIEepUPOBATH
MOHATUSAMH: [TOCJIEI0BATEILHOCTD, apudmeTnyeckas porpeccus,
reoMeTpuuecKas Tmporpeccusi, OeCKOHEYHO YOBIBAarOIIass T'eOMETpHUYSCKas
MPOrPECCHsl; YMEHHE 3a/1aBaTh IOCIICIOBATEILHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYpPPEHTHBIX (POPMYT; YMEHHE OMEPUPOBATH MOHATUSIMHU: KOMIUICKCHOE YHCIIO,

COHpH}KéHHBIC KOMINIJICKCHBIC YHKCJIa, MOAYJIb U apryMCHT KOMIIJIEKCHOT'O YHCJIA,




¢dopMa 3amucH KOMIUIEKCHBIX YHCeNl (FreoMeTpuyecKas, TPUTOHOMETpUYEcKas U
anreOpandeckas); yMeTb  IPOU3BOAUTH  apupMeTHYecKHe  JeHCTBHA ¢
KOMIUIEKCHBIMM YHCJIAaMU; MPUBOAUTH IPUMEPHI HCIIOIB30BAHUS KOMIUIEKCHBIX
4ycell; ONEPUpPOBaTh MOHATUAMHU: MaTpuua 2x2 u 3x3, onpeaenuTeab MaTpULIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHne  onmepupoBarb  MOHATHAMH:  PAlMOHAIBHBIC,  UPPALMOHAJIBHBIC,
I0Ka3aTelIbHbIE, CTEIICHHBIE, norapudmuyeckue, TPUTOHOMETPUYECKUE
YpPaBHEHUsT W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHUE OIIEPUPOBATH IOHATUAMM:
TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN M HEPABEHCTB, PABHOCUJIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM;
YMEHHUE pEILIATh YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI C IOMOILBIK PA3JIUYHBIX
IIPpUEMOB; pEIIaTh YpPAaBHEHMUS, HEPABEHCTBA M CUCTEMBl C IIapaMETPOM;
IIPUMEHATh YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHUS] MAaTEMaTUYECKUX

3a]1a4 U 33]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh NOHATHAMHU: (QYHKIHS, YETHOCTh (PYHKINH, IEPHOAUIHOCTD
(GYHKIMH, OTrpaHWYEHHOCTb (PYHKLUMHU, MOHOTOHHOCTb (YHKLHH, 3KCTPEMYM
¢byHKuMM, HauOoNbllee W HaWMEHbIIEe 3HAYCHHS (YHKIMHM Ha TMPOMEXYTKE,
HenpepbiBHasE (YHKIMA, acUMOTOTHI rpaduka ¢GyHKUMH, IepBas M BTOpas
Npou3BoHAs (DYHKIMH, T€OMETPUYECKUNA U (PU3HMUECKUI CMBICI TPOU3BOIHOM,
nepBooOpa3Has, ONpEeAENEHHbI HHTErpajg; yMEHHME HaXOOUTh ACHUMIITOTHI
rpaduka (YHKIHUH; YMEHUE BBIYHCIATH MPOU3BOIHBIE CYMMBI, HPOHM3BEICHUS,
YaCTHOTO U KOMITO3UIMH (DYHKIUI, HAXOAUTh YpaBHEHHE KacaTeJIbHON K rpaduKy
(GyHKIMU; yMEHHE HaXOIUTh MPOM3BOJHBIC AIIEMEHTAPHBIX (DYHKIMIA; ymMeHHe
UCMONb30BaTh  MPOU3BOAHYIO  [UId  MCCIENOBaHMA  (PYHKUMH, HaXoIuTb
HauOOJIbIINE U HAUMEHBIINE 3HAUYCHUsS PYHKUUI; CTPOUTH IpapuKy MHOTOUJICHOB
C HCHOJb30BAHMEM  almapaTa MaTeMaTH4YeCKOrO  aHalu3a; IPUMEHSTh
MPOU3BOJHYIO Ul HAXOXACHUS HAWIYUIIETr0 PELICHHS B NPHUKIATHBIX, B TOM
YHCII€ COLMAIBHO-I)KOHOMHUYECKUX M (PU3NYECKUX 3a]adax; HaXOAUTh IUIOIAIN U
00bEMBI (UTyp C MOMOILBIO MHTETpalia; NPUBOAUTH MPUMEPHI MATEMaTHYECKOTO

MOJIETTUPOBAHUS C MOMOIIbI0 TU(depeHINATBEHBIX YpaBHEHUN

YMenue omnepupoBaTh MNOHATUAMH: rpapuk (yHkuuu, oOpaTHas QYHKIMS,
KoMro3uius  GyHKUMH, JMHEHHas  QyHKOUS, KBaapatuyHas — (QyHKIu,
panoHaibHas (QyHKIUS, CTENEeHHas (QYHKIHs, TPUTOHOMETpUYeckre (GyHKIUH,
oOpaTHbIE TpUrOHOMETpUYecKHe (YHKIMHU, TOKa3aTelbHas U Jiorapudmudeckas
GyHKIUH; yMEHHME CTPOUTh TpaQUKd H3YYEHHBIX (YHKIUM, BBIIOJHATD

npeoOpa3oBaHusi TrpapuKoB (QYHKUUIH, HMCHOIB30BaTh TIpaduKd Ui H3yYEHUs




MIPOLIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
U 3aJa4 M3 pealbHOM JKU3HU; BbIpaXaTb (QOPMYyJIaMU 3aBHCHUMOCTU MEXIY
BEJIMYMHAMU; HCHOJIb30BaTh CBOMCTBA M TIpaduku (YHKUMN [ pelieHus
YpaBHEHMI, HEPABEHCTB U 3a/1a4 C IapaMeTpamH; U300pakaTh Ha KOOPAWHATHOMN

IJIOCKOCTH MHOKECTBA PEUIEHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladl pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI,
J0JIM WU YacTH, Ha [JBW)KEHUE, paboTy, CTOMMOCTb TOBapOB M YCIJIyT, HaJlOTH,
3ajaud U3 O00JIaCTM yOpaBJIEHUS JUYHBIMH U CEMEHWHbIMM (DUHAHCAMM);
COCTABJIATh BBIPAXXCHUS, YPABHEHHs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO
3aJjauu, UCCIEN0BaTh IOIYYEHHOE DPEUICHHE M OLEHMBATH IPaBAONOJOO0HOCTb
pe3yabTaTOB; YMEHHE MOJCINPOBATh PEAIbHbIC CUTyallud Ha A3BIKE MATEMAaTUKH;
COCTABJIAITh BBIPAXKEHUS, YPABHECHHsI, HEPABEHCTBA U MX CUCTEMBI IO YCJIOBHIO
3a/la4d, MCCIIEN0BAaTh IIOCTPOECHHBIE MOJEIU C MWCIOJIb30BAHMEM arrmapara

anreOppl, UHTEPIIPETUPOBATH MMOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh TOHATUSMHU: CpenHee apudmernyeckoe, MeauaHa,
HauOosblllee M HaWMEHBIIEe 3HA4YCHUs, pa3Max, AUCIEePCHs, CTaHAApTHOE
OTKJIOHCHHE YHCJIOBOrO Ha0Oopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMalMI0, TPEICTaBICHHYI0 B TaliuIax, Ha Juarpammax, rpadukax,
OTPAXKAIOI[YI0 CBOMCTBA pEAJIbHBIX MPOLIECCOB U SBICHUW; MPEJICTABIATH
nH(GOpPMaLIMIO C MOMOUIBI0 TAOIHII UM JUarpamMM; HCCIEI0BaTh CTAaTUCTHUECKUE
JaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TpaUuecKux METOJOB M JIIEKTPOHHBIX
CpencTB; TpadUyecKud HCCIeIOBaTh COBMECTHbIE HAOMIOAEHHUS C IOMOIIBIO

JUarpaMM pacCEeUBaHMs U JINHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIIy4ailHBIA ONBIT M Cly4yailHOe coObITHE,
BEPOSTHOCTh CIYy4allHOrO COOBITUSI; YMEHHE BBIYHMCIATH BEPOSITHOCTH C
UCTOJIb30BAaHUEM TpapHUUECKUX METOJIOB; HPUMEHITH (OPMYJBI CIOXKEHUS U
YMHOKEHUS BeposiTHOCTEH, (POpMyITy NOJTHOM BepoaTHOCTH, hopMmyiy bepryim,
KoMOUHATOpHble (akTbl U (OPMYJIBI; OLIEHUBATh BEPOATHOCTH PpEAbHBIX
COOBITUH;  yYMEHHE  ONEepUpoBaTh  MOHATHSAMH:  ClOy4yailHas  BEJMYMHA,
pacIpenelieHHe  BEPOSATHOCTEH, MaTEeMaTU4YECKOE OXKHUJAHUE, OUCIEPCUS U
CTaH/IaPTHOE OTKJIOHEHHE CIIy4alHON BENWYMHBI, (DYHKUUU pacrpeneieHus u
IJIOTHOCTA PAaBHOMEPHOIO, IIOKA3aTE€IbHOIO M HOPMAJIbHOIO pPaCIpENe/ICHUN;
YMEHHE MCIOJIb30BaTh CBOMCTBA U3YYEHHBIX PACIpPENCIICHNUN I pEelIeHus 3a1ad4;
3HAaKOMCTBO C TIOHATHUAMHU: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOUHBIX
UCCIIEIOBaHUM; yMEHHE TPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBLINX

qucesl B INPUPOAHBIX H O6H.leCTBeHHLIX SABJICHUAX; YMCHHC OICPUPOBATH




MOHATUSIMH: COYETaHHE, NEPECTAHOBKA, YUCJIO COUYETAaHUM, YHCIIO MEPECTaHOBOK;
O6unom HploTOHa; yMeHHE NPUMEHATh KOMOMHATOpHbIE (DaKThl U PacCyXKACHUA
JUI peuleHMs 3a]ay; OLIEHHWBATh BEPOSITHOCTU PEAJIbHBIX COOBITUH; COCTABIIATH

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOHy‘ICHHLIﬁ pe3yiibTaT

YMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA yTJja, IUIOCKUM yroJjl, ABYTPaHHBIM yroJl, TPEXI'PaHHBIN
yroj, CKpelMBarolMecs IpsAMble, NapajUIeJbHOCTb W INEPHEHIUKYISIPHOCTD
NPSAMBIX M IJIOCKOCTEH, Yrojl MEXAYy MpsAMBIMH, YIOJI MEXKIy MNpAMOA U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSHHE OT TOUKH JI0 IUIOCKOCTH,
paccTosiHue MEXAy NpPSIMBIMHM, pPACCTOSHUE MEXAY IUIOCKOCTSAMM; YMEHHE
UCIOJIb30BaTh NPH PELICHUU 33734 U3Y4YEHHbIE (aKThl U TEOPEMBbI IUIAHUMETPHH;
YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIH C IMOMOUIbI0 I€OMETPUYECKUX IOHATUH U BEJINYMH,

peuiaTh CBA3AHHBLIC C HUMHW NNPAKTUYCCKHUEC 3a/la4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL  (urypsl, 00BEM  (urypsl,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOI'DAaHHUK, CEYCHHWE MHOTOTPaHHHUKA, KyO,
napajyiesienunes, Npu3Ma, NOuUpaMuaa, (urypa M TOBEPXHOCTh BpallCHUS,
IINHAP, KOHyC, Imap, cdepa, IUomaas cdepsl, IUIOM@Aas MOBEPXHOCTH
NUPaMU/Ibl, TPU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyba, NPSIMOYTrOJIBHOTO
napaulelenunesa, MIpaMuIsl, NpU3MBl, IWINHApPA, KOHYyca, Imapa, pa3BEépTKa
MOBEPXHOCTH, CEUEHUS] KOHYCa U LWIMHPA, NapajlieNIbHbIe OCH WK OCHOBAHHUIO,
CeYeHne MIapa, IUIOCKOCTh, Kacaromascss cgepsl, MWIMHIPA, KOHyca; yYMEHHE
CTPOUTH CEUEHHE MHOTOTpaHHHKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHI H
MOBEPXHOCTH BPAIICHUS, UX CEUEHHS, B TOM YHUCIE C MOMOIIBIO 3JIEKTPOHHBIX
CpEeACTB; YMEHHE MPUMEHATh CBOMCTBA F€OMETPUUYECKUX (PUTYDP, CAMOCTOSTENHEHO
(bopMyITHpOBAaTh ONpEAENEHUsT H3ydaeMbIX (UTYyp, BBIABHIaTh TUIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKAX TIEOMETPUUYECKUX (uryp, 0OOCHOBBIBATH WM
OIIPOBEpraTh MX; yMEHHE IMPOBOJHUTH KiIacCHPHUKANWI0 (UTYp MO Ppa3iInIHBIM

IMpU3HAaKaM, BBITIOJIHATH HCOGXOI[I/IMLIC AOMOJIHUTCIIBHBIC TIOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSAMM: JBUKEHUE B INPOCTPAHCTBE, NapajuIeIbHBIN
MEPEHOC, CUMMETPHUS Ha IUNIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
noao0usi, momoOHble (GUIyphl; yMEHHE pAaclo3HaBaTh paBHbIE M TOAOOHbIE
¢burypsl, B TOM 4HCI€ B MPHUPOJAE, HCKYCCTBE, ApXUTEKTYpE; HCII0JIb30BATh
reOMETPUUYECKHUE OTHOIICHHs IPU PEUICHUM 3a/Jay; HaXOAUTb IE€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, Yroji, IUlouaab, O0BbEM) HpU pPELIEHUH 3aJad M3 JIPYTux

y‘{e6HHX npeaAMETOB U U3 peaﬂLHOﬁ JKU3HH; YMCHHUC BBIYHUCIIATE TCOMCTPUYICCKUC




BEJIMYUHBI (UTMHA, YTOJ, IUIOMIab, 00BEM, TJIOMIAIb MOBEPXHOCTH), UCTIOIB3YS
U3y4YEeHHbIE (DOPMYIBI U METOJIbI, B TOM YHCIIE: TUIOMIAAb TOBEPXHOCTH MTHUPAMUIBI,
MpU3MBbI, KOHyCa, HIWJIMHApA, IUIOmanas cdepbl; 00bEM KyOa, MPSMOYTOJIHHOTO
napajuiejienuneaa, NUpaMubl, MPU3MbI, UWIMHIApPA, KOHYyca, IIapa; yMEHHE

HaXOJIUTh OTHOLIEHHE 00BbEMOB MOI0OHBIX QUTYP
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VYMmenue ONCpUPOBATH MOHATHUAMU: MPAMOYIOJIbHasd CUCTEMAa KOOPAHUHAT, BCKTOP,
KOOpJMHATBl TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IPOHM3BEICHUC
BEKTOpa Ha YHCIIO, Pa3joKEHHE BEKTOpa Mo 0a3ucy, CKaIIPHOE IPOU3BEICHUE,
BEKTOPHOE TPOU3BEIICHHE, YIrOJ MEKIY BEKTOPAMHU; YMEHHE HCIIOJIb30BaTh
BeKTOpHI:Iﬁ u KOOpIII/IHaTHBII;'I MCTO MJIA pCIICHUA I'COMCTPUYICCKUX 3a1a4 U 3a/1a4

IPYTUX Y4eOHBIX MPEeIMETOB
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YMmeHue BbIOMpaTh MNOAXOMAIIMH METOA JUIsl pEIleHHs 3aJadyd; [OHMMaHUe
3HAYMMOCTH MaTEeMAaTUKU B U3YYCHHUU MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUM; YMEHHME PACIO3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
YMEHHE IPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX OTKPBITMM pPOCCHUHCKOM U

MHPOBOM MaTEMAaTUUYECKON HayKH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Uucna v BBIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOICHTHI,
’ OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. JevicTBus c
' apu(pMeTHYeCKUMU KOPHAMHU HAaTypalbHOMN CTETIEHU
L4 Crenenp ¢ nensiM nokasareneM. CTENeHb € palMOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa CTeNIEHU
L5 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, ApKKOCHUHYC,
' apKTaHI€HC YKCJIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. /lecsTudHble U HATYpaJIbHbBIE JOTrapu(pMBbI
JleiictButenpHble 4yncia. ApudmeTndeckue omnepanuu C ACHCTBUTEIbHBIMHU
1.7 gucnamu. [IpuOmmk€HHbIe BBHIYHUCICHUS, MpaBWiIa OKPYTJICHHS, MPUKUAKA U
OLICHKA Pe3yJIbTaTa BIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpaKeHUI
1.9 KommiekcHbie yncna
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 Ienpie u 1poOHO-paMOHATILHBIC YPAaBHEHUS
2.2 HppannoHanbHbele ypaBHEHUSA
23 Tpuronomerprdeckue ypaBHEHUS
2.4 [Toka3zaTenbHBIE U JTOTApHUPMHUUECKIE YPAaBHEHHS
2.5 Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppanmonanbHbple HEpaBEHCTBA
2.7 [Toka3zaTenbHbIC U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckne HEpaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUIIbI
3 OyHKIUU U Tpaduku
3.1 OyHkuus, cnocoOsl 3aganust GyHkuuu. I'papuk Gynkunn. BzaumHo obpartHbie




¢yukuuu. Yétheie u Heu€éTHbIe QyHKIMU. [leproamueckue GpyHKINI

OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢GyHkimu. Hymm ¢yHKImm.

[TpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.

32 Maxkcumymbl 1 MUHMUMYMBbl (yHKIMM. HauOosnbliee W HauMeHblIee 3HAYCHHE
(GYHKLIMU HAa IPOMEKYTKE
313 CreneHHas (yHKIMS ¢ HaTypajJbHBIM M LeJIBIM IOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs -0l CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u gorapudmuueckas GQyHKLINU, X CBOMCTBA U IrpaduKu
16 Touku paspsiBa. Acumnrtorsl TpadukoB ¢ynkuuid. CpolicTBa (yHKUUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH
18 Apudpmernueckass UM reomerpuueckas nporpeccur. @DopmMyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hayana maTemMaTuueckoro aHanusa
4.1 [TpousBonHas Gynkuuu. [Ipou3BoaHbIe 3IeMEHTAPHBIX QYHKIUN
[IpumeHeHHE MPOU3BOAHOM K HMCCIENIOBaHMIO (YHKUMH HAa MOHOTOHHOCTb MU
4.2 SKCTpeMyMbl. HaxoxaeHue HauOoJbIIEro ¥ HAaMMEHBIIEro 3HaueHUs! (QyHKIUU
Ha OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHokecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiITHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTD
6.3 KombunaTtopuka
7 ['eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEpPXHOCTH BPAILLEHUS
7.5 Koopaunatsl u BEKTOpBI




