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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc « BeposiTHOCTh M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS
MPOJOJDKEHUEM M PA3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca yriayOia€HHOro
YPOBHSI Ha YPOBHE CpeIHEero o0Iero oopasoBanus. Y 4eOHbIM Kypc MpeIHa3HAuYCH
U1 OPMHUPOBAHUS Y OOYYAIOIMUXCA CTATUCTUYECKON KYJNbTYphl U TMOHUMAHHS
pPOJIM TEOPUHU BEPOSTHOCTEN KAaK MAaTeMAaTHYECKOI0 MHCTPYMEHTA Ui U3Yy4YEHUS
CIIy4alHBIX COOBITHH, BEJIMUMH U TIpoiieccoB. [Ipu n3yueHun kypca oboramarorcs
Ope/ICTaBlIeHUsT 00yYaroUIMXxcsi O METOAaX HCCIEeIOBaHUS HM3MEHYMBOTO MUpA,
pa3BUBAEeTCS MOHMMAaHHE 3HAYMMOCTH M OOUIHOCTH MAaTEMaTUYECKUX METOJOB
NO3HAHMS KaK HEOThEMJIIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS.

Copepxanue y4eOHOro Kypca HampaBi€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMH Ha Ba)XXHBIX NMPUMEPaAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs JOIKHO cHOPpMUPOBATHCS MPEACTABICHHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUTSL OTIICAHUS aHTPOMIOMETPUUECKHUX U IEMOTpapUUeCcKUX BEIMUKH, OTPEITHOCTEH
B Pa3JIMYHbIE POJAa U3MEPEHUSX, JITUTEIHLHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE. Y YeOHBIN
Kypc sBiseTcss 0a30i JUIsi OCBOEHHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CIEIHAIMUCTaM HE TOJIbKO MHXEHEPHBIX CICIMATIbHOCTEHN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTHYECKUX, ITOCKOIBKY COBPEMEHHBIC 00IIIECTBEHHbBIE HAYKH
B 3HAUUTEIBHOM MeEpe WCHOJB3YIOT ammaparT aHajiu3a OOJIBIIUX JIaHHBIX.
IleHTpanpHy!0 YacTh y4eOHOrO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJBIINX
gyucel — (YHIAaMEHTaJIbHOTO 3aKOHA MPUPOJIbI, HMMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzanmio.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTUKa» HA YriayOJEHHOM YpOBHE BBIIEJIEHBI OCHOBHBIC
conepkarenbubie TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINUX YHCEID.

[ToMUMO OCHOBHBIX JMHUU B Y4EOHBII KypC BKIIFOUEHBI 3JIE€MEHTHI TEOPUH
rpagoB M TEOpUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4Ye€OHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxanue nuHuM «CiiydailHble COOBITHSI M BEPOSITHOCTHY CIYKUT OCHOBOM
st GOpMUPOBAHUSL TPEACTABICHUNW O PACHPEACICHUH BEPOSATHOCTEH MEXIy
3HAYEHUSIMU CIIyYalHBIX BEJIMYUH. BaXXKHYIO 4acTh B 3TOW CONEPKATENBHON JINHUU
3aHUMAeT U3Y4YEHHUE TCOMETPUYECKOTO U OHHOMHMAIBHOTO paclpellefieHud u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — IOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeNeHUs M.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMM BEIUYMHAMH U
pacrpesielieHUs MM, aKIEHTUPYIOT BHHUMaHWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBIO0 HEMpepbIBHBIX (yHKIUN. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUSIM.

B ydeObHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBS3M C IOMOIIBIO
Kod(PuIMeHTa KOPpEeNsSlMM M €ro BBIOOPOYHOrO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusi, U BO MHOT'OM OIUPAIOTCS HA CBEACHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oaun sneMeHT  couepxkaHus, KOTOPBIM  MpeajiaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — IIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HAKOMJICHHE ¢ pacIpejeicHueM
BEPOSITHOCTEH KOJIUUECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyayIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HAa yueOHbIE
CIIENUAJIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMH, IICUXOJIOTHEH W
yIpPaBIICHUEM.

Ha u3ydenue yaeOHOro Kypca « BeposiTHOCTb U CTaTUCTHKA» Ha yriayOJIeHHOM
ypoBHe oTBoaAMTCS 68 "acoB: B 10 kiacce — 34 gaca (1 yac B Hegenio), B 11 kiacce
— 34 yaca (1 gac B HefieNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, nytu B rpade: mukibl u nenu. CteneHs (BaJeHTHOCTH)
BepinHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydalHOro coObITHS. BaM30CTh 4acTOTHI U
BEpPOSTHOCTU cOOBITHI. CiydaliHbIe OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOJIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHHUE BEPOSITHOCTEH. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyna baiieca. HesaBucrumeble
COOBITHUS.

bunapHbIil ciydaiiHblii ONIBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX UcTibITaHui beprymiu. CiayualiHbll BEIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHBIMHU BelWMuMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacmnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIIEHOE.

CoBMmecTHOE pachOpenesieHHe JBYX Ciy4yallHbIX BedauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUIAHUE CIy4alHOW BEJIWMYHHBI
(pacnpenenenust). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanue, JoTepesi). MaTeMaThueckoe OXKHIaHUE OWHApPHOW Ciy4yalHOU
BEJIMYMHBI. MaremaTndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
MaremaTueckoe 0KHIaHNuEe T€OMETPUUECKOTO U OMHOMUAIBLHOTO pacipeaeieHUN.

Jucnepcuss ¥ CTaHAZApPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CITyYaiiHOW BEIMYMHBI. MaTeMaTHYECKOe
0’KUJAHUE NMPOU3BENCHUA U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaiHbIX BEJTUYHH.
Jlucnepcust W CTaHIAPTHOE OTKIOHEHWE OWHOMHUAIBHOTO pacHlpeecHUs.
Jlucnepcust 1 CTaHAAPTHOE OTKJIOHEHNUE T€OMETPUYECKOTO PACTIPEICIICHUS.

11 KJIACC

HepaBenctBo YeoOniméBa. Teopema YeObmuéna. Teopema bepnymiu. 3akon
OonpliMX  yucenl.  BpiOOpouHBIM  MeTOn — uccieaoBaHui.  BeiOopouHbie



XapakTepucTuk. OLEHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
IIpoBepka MpOCTENINX TUNIOTES C ITIOMOILIBIO U3YYEHHBIX PACIIPEACICHUM.

HenpepsiBHble ciydaiiHble BenuduHbl. Ilpumeprpl. DyHKIUA ILIOTHOCTH
BEPOATHOCTU pacmpeneiieHus. PaBHOMEpHOE paclpeleneHue U €ro CBOWCTBA.
3amaun, NpUBOISAIIME K MOKA3aTEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIINE K
HOPMaJIbHOMY pacIpencieHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeNIbHOTO pacnpeneneHus, QyHKIUs MIOTHOCTU BEPOSATHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIHS IIOTHOCTA U CBOWCTBA HOPMAJIBHOTO PACIPEACIICHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajnaum,
npuBoOAsALINE K pacnpeneneHuto Ilyaccona.

KoBapuanuss nByx ciuydaitHeix BenuuyuH. Koadpduuuent nuHeiHoON
koppensiuuu.  CoBMeCTHbIe  HAONIONEHMUS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3 dunreHT koppensauuu. Paznuune Mexay JUHEHHOW CBSI3bI0 M MPUYUHHO-
CJIECTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOl HAaMMEHBIIMX KBaJPaTOB.



INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABIECHNE O MATEMAaTHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
TPaXKJIaHCKOTO  obOmiecTtBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUN HAYKHU U IESTEIbHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYMBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTUYECKUM ACIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (PU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HWHTEpeC K
paznu4yHbIM  chepaMm  MPOPECCHOHATBHONW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEUM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHHUE MPHUPOTHON U COLMAIBHOU
Cpe/ibl, OCO3HaHUE II100aIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUM, OBJIAJICHUE SI3IKOM MAaTEeMaTUKH M MaTEMaTHUYECKON
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO JCATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BApUAHTOB pPELIEHUs, BBIOUPATh HauboIee MOAXOASIIUN C YUETOM CAMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUAOB U (popM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  IIO3HABATCIBHOW  PEQUICKCHHM  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTKEHUST WM HEJIOCTYIKCHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOAWTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHMUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOIHATH CBOIO YaCTh PabOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OO TNPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJTHO OMepUpOBaTh MOHATHSAMHU: Tpad, Tiockuil rpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemnb, IUKI, JAEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4alHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaAWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OMbBITA4, HAXOAWTHh BEPOSTHOCTH COOBITH B  OMBITAaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMH COOBITUSMH;HAXOAUTh U (POPMYIHPOBATH
COOBITHS:  TEepeceucHHre, OOBCAMHEHHWE  JAHHBIX  COOBITHHA,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY, UCIIOJIb30BaTh AUArpaMMbl Diiiepa, KOOPAUHATHYIO
MPSAMYIO ISl PEIICHHsI 3aJ1ad, TOJIb30BaThCs (DOPMYIION CIIOKEHUST BEPOSTHOCTEH
JUTS1 BEPOSITHOCTEHN ABYX M TPEX CIyYalHBIX COOBITHIA;



OTIEPUPOBATH MOHSATUSIMU: YCIIOBHASI BEPOSITHOCTD, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCHUMbBIE  COOBITHS, [JI€PEBO  CIy4allHOTO  HJKCIEPUMEHTAa, HaXOJUTh
BEPOSITHOCTU COOBITUM C TIOMOINbIO TMpaBWJia YMHOXEHHsS, J€peBa CIy4aitHOTO
OMbITa, HCMOJB30BaTh (PopMydy MOJHON BepoATHOCTH, (Gopmyny baiieca mnpu
pelieHny 3ajad, OMpeAessTh HE3aBUCUMOCTb COOBITHM 1o QopMysne u 1o
OpraHu3alyy CIy4alHOTO SKCIIEPUMEHTA;

NPUMEHATh M3YyYCHHbIE KOMOWHATOpHBIE (QOPMYNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4YalHOTO OIbITA, PEIICHUS
3a/1a4 MO TEOPUU BEPOATHOCTEH;CBOOOJHO ONMEPUPOBATH MOHITUIMH: OWHAPHBIN
CIIy4alHBI! OTBIT (MCIIBITAHUE), YCIIEX U HEeY/laua, HE3aBUCUMBIE UCTIBITAHUS, CEPUS
UCTIBITAHUN, HAXOJUTh BEPOSITHOCTU COOBITHI: B CEpUU HCTBITAHUM J10 TEPBOTO
ycrexa, B CEpUM HUCMbITAaHUM bepHysuiM, B OMbITE, CBA3aHHOM CO CIy4allHBIM
BBIOOPOM W3 KOHEYHOUN COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATh MOHATHSIMU: CIIydyaliHas BEJWYWHA, paclipejeicHue
BEpPOSITHOCTEH, JuarpaMma pacupeiciicHus, OWHapHas CclydaiiHas BeJIUYUHA,
reoMeTpuiecKoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

OTIEPUPOBATH TOHATHUSIMU: COBMECTHOE paclpejiesieHne ABYX ClIydaiHbIX
BEJIMYMH, MCIOJIb30BATh TaOJMIly COBMECTHOTO pacIpeeeHUs ABYX CIy4alHBIX
BEJIMYUH JUISl BBIICJICHHUS PpACHPENENICHUsS KaXJAOW BEJIMYMHBI, OINpPEACICHUs
HE3aBHCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATh  IOHSITHEM
MaTEMaTUYECKOTO OKHIAHUS CITyYalHON BEIMYMHBI (pacripe/iesieHus ), MPUMEHATh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TPU PEHICHUU 3a7ad, BBIUNCIATH
MaTEeMaTUYECKOe OXUAaHne OMHOMHUAIBLHOTO U T€OMETPUYECKOTO paclpeeIeHH;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: TUCIIEPCHS, CTAaHAAPTHOE OTKJIOHEHHWE
CIy4alHOM BEJIMYWHBI, TPUMEHITh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYHHBI
(pacnpeneneHus) NpU PELICHUM 3a]ay, BBIYMCISATH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO pacTpeIeIeHH.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

BBIYUCTISITh BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE W OIICHUBATH
XapaKTEPUCTUKU TEHEpPaJbHOM COBOKYMHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapakTepuctukam. OIEHHBATh BEPOATHOCTU COOBITHI W TPOBEPSATH MPOCTEUIINE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICICHUIMU;

OPUBOAUTL  MpPUMEPhl  3ajlady, MNPUBOASUIMX K  [OKAa3aTEIbHOMY
pacrpeneneHuto, 3aaady, OPUBOASIIMX K HOPMalbHOMY  pPaclpeiesICHUIO.
OnepupoBaTh TOHATHSAMU: (YHKIHS TUIOTHOCTA BEPOSTHOCTH IMOKa3aTEIIBHOTO
pacnpeneneHusi, QyHKIHS TIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO pacmlpe/eieHus,
(GYHKITUS TTIOTHOCTH M CBOMCTBA HOPMAJILHOTO PacTIpeIeICHUS;

onpenenarb  Ko3QPUUUEHT  JHMHEHHOW  KOoppeisiiuu,  BBIOOPOUYHBIN
KO3(pPULIUEHT KOPPEISALIIH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIJACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 DnemMeHTHI TeopuH rpados 3
) CrnyyaiiHble ONBITHI, CIIy4aliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCT.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnbrtanus beprymnu. CiydaifHbIi BIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CinyyaliHble BEJIMYMHBI U paclpeaesICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
3aKoH OOJIBIITUX YUCETT 5
2 DneMeHTbl MaTeEMaTUYeCKOM CTaTUCTUKU
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
(pacmipenenenus), moka3zaTeabHOE U 4
HOPMaJIbHOE pacrpeziesieHus
Pacnpenenenne Ilyaccona
CBs13b MEXy CITY4allHBIMH BEJIMYNHAMHU 6
O060061eHre 1 cucTeMaTu3alus 3HaHu’ 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJibTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTarh U CTPOUTH TAOJIULBI U JUArpaMMbl
6.2 OnepupoBaTh MNOHATHSAMH: CpeAHEe apudmeTruyeckoe, MeUaHa,
HauOoJbllIee, HAUMEHbIIEe 3HaU€HNE, pa3Max MacCUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CIy4alHbINA IKCIEPUMEHT (OIBIT) U ClIy4yaliHOE
coObITHE, dJIEMEHTapHOE COOBITHE (AJIEMEHTApHBI HCXOJ) CIIy4ailHOTO
6.3 OTbITa; HAXOIUTh BEPOSITHOCTH B ONbITaX C PAaBHOBO3MOXKHBIMU
CITyJaifHBIMH COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUCHHBIX CITyUaHBIX IKCTIEPUMEHTAX
Haxomute u dopMmynupoBarh COOBITHS: TepeceueHue U OObEIUHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXHOE ITAaHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamu  OJiiepa  ©u  GOPMYJIOH  CIOKECHHS
BEPOSITHOCTEH MPH pelIeHUH 3a1a4
OnepupoBaTh MOHSTUSIMHU: YCJIOBHasi BEPOSITHOCTb, HE3aBUCUMBIE
6.5 COOBITHS;, HAXOJAUTh BEPOSTHOCTH C TMOMOIIBIO MPaBUIa YMHOXKEHHUS, C
MOMOIIBIO JepeBa CIy4alfHOTO OIBITA
6.6 [IpumeHsaTh KOMOMHATOPHOE MPABUIJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBUCUMbIE UCIIBITAHUS, CEPHS
6.7 UCHBITAHUH, yCIleX U HeyJaya; HaXOIUTh BEPOSTHOCTU COOBITUH B CEepUU
' HE3aBHCHUMBIX HCIIBITAHUNA /10 MEPBOTO YycleXa, HAXOAUTh BEPOSTHOCTU
coOBITHII B cepuH UCTIBITaHUN bepHynu
6.8 OnepupoBaThb MHOHATHUSIMU: CIlydyaliHas BENWYMHA, paCHpeeeHue
' BEPOSITHOCTEM, AarpaMma pacipeaesieHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTaTa
5 Teopust BeposATHOCTEN U CTaTHCTUKA
51 CpaBHMBAaTh  BEpOSATHOCTH  3HAYEHMH  CIIydallHOW  BEJIMYHMHBIIO

pacnupeaACIICHUIO UJIU C IOMOIBIO AUarpaMm




OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO OKHUJAHUS, TPUBOAUTH
IIPUMEPBI TOT0, KaK IPUMEHSAETCS MaTEMATUYECKOE 0)KMIaHUE CITyJaiiHOM

32 BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHnaaHue 110 JaHHOMY
pacnpeeeHuIo

5.3 Nmets npencraBinenre o 3aK0HE OOJIBIITUX YUCET

54 HNmets npencraBieHre 0 HOpMaJIbHOM PaclpenesICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpenacraBnenne gaHHBIX C TOMOMmBIO Tabmui u  auarpamm. CpenHee
apudmernueckoe, MeauaHa, HAWOOJbIIEe W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAHJIAPTHOE OTKIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyyaiiHple SKCHEpUMEHTHI (OMBITHI) U CilydaliHble COOBITHS. OJIeMEHTapHbIE
coObITUs (MCXOBI). BeposATHOCTH CllydaifHOTO COOBITHS. BAM30CTh 4YacTOTHIM
BEPOSTHOCTH cOOBbITUH. CiydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposaTHOCTH COOBITHIA B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHAMHU

6.3

Oneparuu  HajJ COOBITHSIMH: TIEpeceueHue, OOBeAWHEHWEe, IPOTUBOIIOIOKHBIE
coObITus. {uarpammsl Diinepa. @opmyra cioxkeHus: BEposSTHOCTEN

6.4

VYcnoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSITHOCTEW. /[lepeBo  ciydailHOTO
skcriepuMenTa. dopmyna nmosHOM BeposiTHOCTH. HezaBrucrumMpie cOOBITHS

6.5

Kombunaropnoe mpaBuiao ymHOxeHus. llepecranoBku u dakropuan. Ywucio
couerannii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa

6.6

bunapHblii ciydaiiHbpId ONBIT (MCTBITAaHWE), yCHeX MW Heydada. HeszaBucumblie
ucnbiTanua. Cepusi HE3aBUCUMBIX HCHOBITAaHUN 110 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul beprysn

6.7

Cnyuaiinas BennuunHa. Pacnpenenenue BeposTHocTel. /lnarpamma pacrnpenesieHusl.
[Ipumeps! pactipenienieHnid, B TOM YHCIIe TeOMETPUIECKOer OMHOMUATIBLHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS

TeOpI/ISI BepOHTHOCTCﬁ K CTaTUCTHKA

5.1

UucnoBele XapaKTEPUCTHKU CIIyYalHbBIX BEJIMYMH: MaTE€MaTH4YECKOE OKHMJIAHUE,
JMCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE. [Ipumepsl npuMeHEeHNsT MaTEMaTHYECKOTO
O’KHJaHMs, B TOM YHCJIE B 3aJadax U3 MOBCEAHEBHOW >KM3HU. MaremMaTHdeckoe
OKu/laHue OMHApHOMN CiydaiiHOI BeIMUMHBI. MaTeMaTHuecKoe 0XKHJIaHHE CyMMBbI
CIIydaliHbIX BEJIMYMH. MaTreMaTH4ecKoe 0KUJIaHUE U IUCIIEPCHSI TE€OMETPHUUECKOTO
1 OMHOMMAJIBHOTO pacIpe/ieIeH i

5.2

3akoH OOJBIIMX YHCET M €ro poJib B HayKe, MpUpoje u oOmecTBe. BeiOOpouHbIi
METOJI UCCIIEI0BAHUN




5.3

IIpuMepsl HeNmpepsIBHBIX  ClydalHbIX BeauduH. lloHsatue o ImIoTHOCTH
pacnpeneneHus. 3aaayu, IpUBOJAIINE K HOPMAJIbHOMY pacipeaeneHuto. [lonstue
0 HOPMAJILHOM pacCIpeaeICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnanenue meronmamMm 10Ka3aTENbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
yMeHue (QOopMyJIHpOBaTh W OINEPUPOBATH TOHATHUSMH: OMpENEICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; yMEHUE (POPMYITUPOBAThH
00paTHOE W TPOTHBOIIOJOKHOE YTBEPKJEHWE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCTOJIB30BaTh METOJ MAaTeMaTUYeCKOW WHIYKIINH;
MPOBOJUTH JIOKA3aTeJIbHBIE PACCYKJIEHUS TPU pEIIeHUW 3ajad,
1 OLICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OTIEPUPOBATH TIOHATHSIMH: MHOXECTBO, MOJMHOMXECTBO, OTIEPAIMH HaJ
MHO>KECTBAMU; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
anmapar JJis OMMCAHUS PeaIbHBIX IPOLECCOB U SABJICHUI U NP PELICHUH
3aja4, B TOM 4YHCJIE€ U3 JAPYruX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIHUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh l"pa(l)bl IIpyu pCIICHUH 3aJa4

VYmenune ONICpHUPOBATh MNOHATUAMU: HATYpPaAJIbHOC YHCIIO, IIEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcJICM, CTCIICHDb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallHUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKHU AOCIIMMOCTH, HaMMEHBIIHN O6II.[HI>'I JACIHUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuma IIpU pCIICHNHU 3ada4; 3HAKOMCTBO C
pa3InIYHbIMHU MO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H npeo6pa3OBaHH51 BLIpa)KeHPII’I Cco
CTCIICHAMH H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMU: IHOCJIICAOBATCIBHOCTD,




apupmMeTHIeCcKast Iporpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ reOMETpHYecKass  IMpOrpeccHus; YMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHHUE ONEepUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIIO, CONMPHKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aIMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEpUpOBaTh MOHATUSAMU: MaTpuma 2xX2 u 3x3,

OINIPCACIINTECIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICI OITPCACIIUTEIIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAJIBHEIE,
MOoKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpUPOBATh
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMA YPABHEHUHW U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaTh MOHATHUAMH: (GYHKIUS, YETHOCTH (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (PyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HEepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi U BTOpas MPOU3BOAHAS (PYHKIMU, T€OMETPUUECKUI U
(u3nueckuif CMBICIT TMPOU3BOJTHON, MepBoOOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJWUTh AaCUMNOTOTHI Trpaduka (QyHKIUU; yMeHUe
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BENEHHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIMN, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HAXOAWTh IMPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIONb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIIME M HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduKy MHOTOUYJICHOB C MCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHallM3a; TPUMEHATHh MPOU3BOJHYIO JIS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKIAJAHBIX, B TOM YHUCJIE COLUATBbHO-IKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoIMaanu U 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHYCCKOI'0 MOJCIMPOBAHUA C

MOMOIIbI0 T (HEepeHIINATBHBIX YPABHCHHIA

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIUs, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTelnbHAas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaduKH W3y4EHHBIX (YHKIUH, BBINOIHATH MPEOOpazOBaHUS
rpadukoB GYHKUMH, HCHOJIB30BATh I'paUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON JKU3HU; BBIpAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 peIIeHUs
ypaBHEHUI, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW MIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JINYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAXKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJjaud, MCCIEIOBaTh IMOJYYEHHOE pEeIIeHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIU C MCIOJIb30BaHUEM armapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTudeckoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, HHTEPIPETUPOBATD
uH(bOpMAaIMIO, TIPECTABICHHYIO B TA0NIUIaX, Ha qUarpaMmax, rpadukax,
OTPAKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
uHGOPMAIIMI0O C TIOMONIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCIIe C MPUMEHEHHEeM TpaduvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpadUIeCKH UCCIIE0BATh COBMECTHBIC
HaONMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccun




YMeHue OoInepupoBarTh IOHATHUSAMM: CIydalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXEHUSI W YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, (hopmyiny beprymnm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OIICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUH; YMEHHE OIEPUPOBATH
HNOHATUSIMU: CllydaliHas BEJIWYMHA, paCHpeleIeHHEe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTe€IbHOTO M HOPMAalIbHOIO paclpencieHui;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleNeHuld Juis
pelIeHus 3a/ad; 3HAKOMCTBO C MOHSATUAMM: 3aKOH OOJBIINX 4YHCEl,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETaHHE, IEpEeCTaHOBKa,
YHUCIIO COYETaHW, YMCIO MepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PAKTHI U pAaCCYKACHUA AJIS pEIICHU 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKpelIMBaloOlUecs MpsMBbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXIy MPSMBIMH, Yrojl MEXIy HPsIMOM U IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEKITY
PSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydyeHHble (aKThl U TEOPEMBI TUIAHUMETPHUH; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI) T€OMETPUYECKUX TMOHATUNA U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (GUTYpbI, 00BEM (uUrypsl,
MHOTOI'paHHMK, MPAaBUIIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, HOUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ans chepsl, MIoaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIBHOTO IMapajuiejiCnvIiicaa, mupamMuabl, MPHU3MbI, LHUJIWHIpPA,




KOHYCa, II1apa, pa3BEPTKA MOBEPXHOCTU, CEYECHMUS KOHYCAa M LIWIMHJPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHIO, CEYEHHE Iapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpALICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEAeICHUS U3ydaeMbIX (PUTyYp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBHIBATH HIIH
OmnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccuukauuio ¢Guryp 1o
pPa3IUYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMmenne OINCpHUPOBATh TOHATHUAMMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuEe MOAOOHS, MOJ0OHBIE (GUIYpBl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HUCKYCCTBE, ApPXUTCKTYPEC, HCIIOJIb30BAaTh T'COMCTPUUCCKHUE OTHOIICHUA
MIPH PELIEHUH 3a]1a4; HAXOJUTh T€OMETPUUECKHE BETUUHUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BEM) MTPHU PEIICHUH 3a/1a4 U3 IPYruX YUYCOHBIX MPEAMETOB U
W3 peaJibHOM >KU3HU; YMEHHUE BBIUUCIATH F€OMETPUUYECKUE BEITMYMHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Y4YeHHbIE (OpPMYJIbl U METOAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, LHWIMHIPA, TUIomaab cdepsl; 00bEM Kyda,
IPSAMOYTOJbHOTO TapajUleNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (UTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 6a3Hcy,
CKaJILIpHOC IPOU3BCACHHUE, BCKTOPHOC IMPOU3BCACHUC, YIOJl MCKAY
BCKTOpAaMHU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I peIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘le6HLIX

mpeaAMCTOB
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YMmenue BBI6I/IpaTL NOAXOOAIIMNA METOd  JJIs pelmieHud 3alaavu,
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  paCllO3HABATb

NPpOSABJIICHUC 3daKOHOB MATECMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOM H  MHUPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Harypanbnbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOooH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYpaJIbHOU CTETEeHU
L4 Crenenp ¢ menbiM mnokazateneM. CTeNneHb € palMOHAIBHBIM TOKA3aTeNIEM.
. CBolicTBa CTEIEHU
Ls CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble YHCTAa. ApUPMETHYECKHE OIepaluu ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppauuoHaibHbIe YpaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkmums, cmocoOwl 3amanus Gynkinuu. ['paduk dyaknuu. B3anmaOo oOpaTHBIE

> ¢ynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHUs] W MHOXKECTBO 3HaueHW ¢ynkumu. Hymm dyHkumu.
10 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIuH. Hambonblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
13 Crenennas (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTtpuueckue HyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauana MaTeMaTHueCKOTro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3€MEHTAPHBIX PYHKIIUN
[IpuMeHeHre TPOM3BOJHONW K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanbonbIero 1 HaMMEeHbIIEro 3Ha4eHus! QyHKLUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO3KecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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