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MNOACHUTEJIBHASA 3AIIMCKA

VYueOHblii Kypc «BeposSTHOCTP ¥ CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM M Pa3BUTHEM OJHOUMEHHOTO y4eOHOI0 Kypca yriiyOJlIEHHOTO YPOBHS HA YPOBHE
cpeaHero ooOmero oOpa3zoBaHMA. Y4YeOHBIH Kypc TmpeaHasHayeH i (GopMUpOBaHUS Y
00y4JaromMXCsl CTAaTUCTUYECKOW KYJIbTYPhl WM TMOHHMAaHUS POJIM TEOPUU BEPOSATHOCTEU Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA JUIsl U3YYEHHUs CIy4dallHbIX COOBITUH, BEIMYMH U IPOLIECCOB.
[Tpu m3ydeHuu Kypca oOoramarTcs MpeacTaBiIeHUs OOydaroluXcsl 0 METOJaX HCCIETOBaHUS
M3MEHUYMBOIO MHpa, pa3BUBAETCS IOHMMAaHUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYeCKHUX
METO/JOB IO3HAaHUS KAK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHU.

Copnepkanne y4eOHOrO Kypca HalpaBiIeHO Ha 3aKperjieHHe 3HAHUH, MOJyYEHHBIX MpU
M3YYEHUU Kypca Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHusi, U Ha pa3BUTHE MPECTABICHUIN O
CIIy4alHbIX BEJIMUMHAX M B3aHMMOCBSA3SX MEKIY HUMH Ha BaXHBIX ITPUMEPaX, CEOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKpYXKarouiero Mupa. B pesynprare y oOydaromuxcsi JOHKHO c(hopMHpOBATHCS
OpecTaBieHue O Haubonee YHOTPeOUTENbHBIX UM OOIMX MaTeMaTHMYeCKUX MOJENsX,
UCIOJIb3YEMBIX JUISl ONHCAaHUS AHTPOIIOMETPUYECKHMX M JAeMorpaduyecKkux BEJIMYUH,
HOTPEIIHOCTE B pPa3IUYHbIE poOJAa HW3MEPEHMAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHM M MpPOLECCOB B OOIIECTBE.
YueOHbIl Kypc siBIsieTcs 0a30il sl OCBOGHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJIOB,
HEOOXOUMBIX CHEHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHEUATbHOCTEH, HO TaKKe COLUATbHBIX
U TICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIbHOH Mepe
UCIONB3YIOT anmapar aHaiu3a OosbliuX JaHHBIX. lleHTpanbHyro dYacTh ydeOHOro Kypca
3aHMMaeT OOCYX/JeHUE 3aKOHa OONbIIMX Yucel — (YHIAMEHTAIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCcKyIo (hopMalIn3aLuIo.

B cooTBeTcTBUM € yKka3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh u
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJIEpXKAaTeIbHbIE JMHUU:
«CrnyuaiiHbie COOBITHS U BEPOSITHOCTU» U «CirydaiiHble BEJIMUMHBI U 3aKOH OOJIBIIIAX YHCEI.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHH TpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJTHOLIEHHOTO OCBOEHHS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX YUeOHBIX KYPCOB.

Copnepxanne nuHuM «CiydailHble COOBITUS U BEpPOSITHOCTH» CIY>)KUT OCHOBOM JJist
dopMHpOBaHUST TPEJCTABICHUH O paclpellelieHUd BEPOSTHOCTEH MEXIy 3HAYCHUSMHU
CIy4allHBIX BEJIWYMH. BaXHYI0 4YacThb B 3TOM COJEPXKATEIbHOW JMHUM 3aHUMAET M3Y4YEHUE
TreOMETPUYECKOr0 W OMHOMMAJIBHOTO paclpeiesieHUd M 3HAKOMCTBO C MX HENpPEpPhIBHBIMU
aHaJ0raMy — MOKa3aTeJIbHbIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMH BEJIMYMHAMU M PACHpPECICHUIMM,
aKLEHTUPYIOT BHUMaHHE OOYy4alolUMXCs HAa OMHCAHMM M W3YYCHHUU CIIy4YalHBIX SIBICHUH C




MIOMOILIBI0 HENpPEephIBHBIX (QyHKUIMH. OCHOBHOE BHUMAaHME YJIENACTCS IIOKAa3aTeIbHOMY U
HOPMaJIbHOMY PacCHpeICICHUSIM.

B yuebHOM Kypce mNpeaycMaTpUBAaeTCs O3HAKOMHTEIBHOE W3YyUYEHUE CBSI3U MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHUCAHUE 3TOH CBS3U C MOMONIbIO KOA(pUIIUEHTa KOPPETSIUU U
€ro BBIOOPOYHOrO aHajora. OTH D3JEMEHTBHl COJICPKAHUS PA3BHBAIOT TeMmy «JluarpaMMbl
pacceuBaHMs», U3YYEHHYI0 Ha YpPOBHE OCHOBHOTO oOOIIero oOpa3oBaHHsS, U BO MHOI'OM
OMHPAIOTCS HA CBEJICHUS U3 KYPCOB aIreOphl U TEOMETPHH.

Emeé oaun sneMeHT copepkaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
NOCJIE0BATENBHOCTD CIIy4alHbIX HE3aBUCUMBIX COOBITUH, HACTYNAIOUIMX B €IUHUILY BPEMEHHU.
O3HakoMJIEHHE C paclpeiesieHUEM BEpPOATHOCTEH KOJIMYECTBA TaKUX COOBITMI HOCHUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYAJIbHBIM I OyAyIIuX aOMTYpHUEHTOB, MOCTYIAIOLINX
Ha Y4eOHbIe CIEHUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U
YIIPaBICHUEM.

Ha wu3yuenmne y4deOHOro kypca «BeposiTHOCTH M CTATHCTHKAa» HAa YIIyO0JeHHOM
ypoBHe oTBoauTCcHA 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hexes0), B 11 kiacce — 34
yaca (1 yac B HeeJ10).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

I'pad, cBsazubIi Tpad, myty B rpade: muknbl U nenu. CTeneHp (BaJCHTHOCTh) BEPIITUHBIL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyvaiiHple SKCIIEPUMEHTHI (OIBITHI) M CIy4aiHble COOBITHS. DIIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTE ciy4aiiHOro COOBITHS. BJINM30CTh 4acTOTBI M BEPOSITHOCTU COOBITH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSAMU.

Omnepanuu Haj COOBITHAMHU: IEepecedeHue, 00beJUHEHNE, MPOTUBOIOIOKHbBIE COOBITHSL.
Juarpammsl Diinepa. @opmyra Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOSTHOCTh. Y MHOXKEHUE BEPOSATHOCTEH. [lepeBo caydailHOro SKCIEepUMEHTA.
®opmyna noaHoit BeposTHocTu. Popmyia baiieca. HezaBucumblie coObITHS.

BunapHblii ciyyaiiHblil onBIT (MCHIBITAHKE), yclleX U Heynada. He3aBucHMble UCTIBITAHHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuii. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX HchbITaHuil  beprymmun. CoydaiiHelid  BBIOOp U3  KOHEYHOMH
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezesieHus.
Onepaunyu Hax ciaydyalHbIMM BeluuMHamu. buHapHas coiydaiiHas BenuuuHa. [Ipumepsl
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE pacnpelelieHHe [ByX ClydalHbIX BenuuuH. Hes3aBucumble ciydaiiHble
BeIMUYMHbL. MaremMaTHuecKoe OXHJaHue ciydailHoW BenuuuHbl (pacupenenenus). [Ipumepst
OPUMEHEHHs MaTeMaTH4eCcKOro OXHJIaHUs (CTpaxoBaHHe, JoTepes). Maremaruiyeckoe
OXHJaHue OMHApHOH ciyyailHOW BenuuMHbI. MaTemaTuueckoe 0KMJIaHUE CYMMBI CIy4yailHbIX
BeIMYMH. MaTtemaTHyeckoe OXKH11aHue FreOMETPUUECKOr0 U OMHOMHMAIBHOTO paclpeieeHui.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENEHUS U
JICIIEPCUSl CYMMBI HE3aBHUCHMBIX CIIy4alHBIX BEJIMYMH. J(Hcriepcus U CTaHIapTHOE OTKIOHEHHE
OMHOMMATIBHOTO pacmpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE Te€OMETPUYECKOTo
pacrpeneieHus.

11 KUIIACC

HepasenctBo UYeOwiméBa. Teopema YeObimuéBa. Teopema bepHymnn. 3akoH O0ibIIMX
yncen. Bpibopounsiit MeTon wuccienoBaHuil. BriOopounblie XxapakTepuctuku. OlieHHBaHUE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpoCTeHIINX TUIOTe3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeleICHNUN.

HenpepeiBable cinydaiiHble BenuuuHbl. [Ipumeppl. @yHKIMSA IUIOTHOCTH BEPOSTHOCTU
pacupeneneHus. PaBHOMEpHOE paclpefesneHrMe W €ro CBOWCTBAa. 3ajadd, HNPUBOIALIME K
MIOKA3aTeIbHOMY paCHpeleleHuI0. 3ajaun, MPUBOIALIME K HOPMAJIbHOMY pAaCIpEAETIeHUIO.
@OYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTeNbHOTO pachpenesenns, (QYHKIUS MUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeineHuss. OyHKIMsA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O
pacnpeneieHusl.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIAIIME K
pacnpenenenuto Ilyaccona.

KoBapuamust aByx cinyyailHpix BenuuuH. KoapunmeHT IHMHEHHOW KOppensuuu.
CoBMmecTHBIC HAOMIOACHUS ABYX BeIU4YWH. BeiOopouHbIil K03 dunnenT koppensuuu. Pa3nmnane
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA = YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, HpPOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJaHCKON MACHTUYHOCTH, YBAKECHHS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jJuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B HHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE NP 3aHIATHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mnpodeccnr W peamnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANlpaBICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIACTH OKpYXKAIOUIeH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyJIbTypOi KaK CPeICTBOM MO3HAHUS MHUPa,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA JJIA OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYITMPOBATh W TMPEOOPA3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC H
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W MPOTUBOpEYHsS B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPKACHHSAX, TNpemjaraTb KPUTEPUU JJIS  BBIABJICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHe AeilicTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBIEHHS, MPOIECCa, BHISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENLHO (GOPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JII OTBETAa Ha BOIPOC U AJIS
pEIICHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U (hopm
MPE/ICTABJICHHUS;

CTPYKTYypUpOBaTh  HHGOpMAIMIO, TPEACTaBIATh €€ B pa3nuYHBIX  dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U NMHCHbMEHHBIX
TCKCTaX, JaBaTb IOACHCHHA IIO XOIIy peH_ICHI/DI 3aJda4u, KOMMGHTHpOBaTL HOqueHHLIﬁ
pe3ynbTart;



B X0z€ OOCYX/IEHHUS 33/7aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opMe GOPMYIHPOBATH PA3HOTIACHS, CBOU BO3PAKECHNUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI Pe3y/lIbTaToOB JEATeNbHOCTH, HAXOAWUTh OHIMOKY, /JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHONW pabOThHl Ipu
peleHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHABI padOT, TOrOBapUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 kyiacca o0yyaromuicss HAyYUuTCS:

CBOOOJHO ONEpPUpPOBATh MOHATUAMU: Ipad, TIOoCKui rpad, cBA3HBIN rpad, myTs B rpade,
LIeNb, LIUKJI, AEPEBO, CTENIEHDb BEPIIUHBI, EPEBO CIyYalHOTO dKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATUSAMU: CIIYYalHBIN S3KCHEpUMEHT (OmbIT), CciydaiHoe
COOBITHE, BJIEMEHTApHOE Cly4yailHOe cOObITHE (PJIEMEHTApHBbIM HCXOMA) CIy4allHOrO OIbITa,
HaXOJHUTh BEPOSITHOCTH COOBITUH B OMNBITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
COOBITUSIMHM;HAXOJUTh W (OPMYIHUPOBATh COOBITHS: IepeceueHue, OOBeANHEHHE TaHHBIX
coObITHI, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIOJIb30BaTh JAHarpaMMmbl Oijepa,
KOODJMHATHYIO TMpSAMYIO JUIsL pelleHus 3aj]ad, I[O0Jb30BaTbcd (HOpPMYNONH  CIOXKEHUs
BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX M TPEX CIIYIaHBIX COOBITHIA;

OIEpUpPOBaTh NOHATHUSAMHU:  YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBIE COOBITHS, AEPEBO CIYyYaHHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITHH C
MOMOIIBIO TPaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITa, UCHOJIB30BaTh (POPMYNyY HOITHOM
BeposTHOCTH, opmyny baiteca mpu pemeHun 3amad, onpenessiTh HE3aBUCUMOCTb COOBITHH IO
(dopmyIie U o OpraHu3alyy CIy4aifHOro 3KCIIepUMEHTA;



OPUMEHATh M3YYEHHBIE KOMOMHATOpHBIE (OPMYNBI [ TEPEUUCICHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHMM ClIy4allHOrO OMNbITAa, pELIEHUs 3a7ad [0 TEOpUu
BEPOSTHOCTEW;CBOOOIHO ONEPUPOBATh MOHATHAMU: OMHAPHBIN CIIy4aiHBIN OIBIT (MCIBITAHUE),
yCclex M HeyJnada, HE3aBHCHMbIE WCIIBITAHMS, CEPHUsl HCIBITAHUN, HAXOIUTH BEPOSATHOCTH
COOBITHI: B CEpUM MCHBITAHUN JI0 NEPBOrO yclexa, B CEpUM UCHbITaHUN bepHymiu, B ombITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO  ONEepUpOBaTh  TMOHATHSAMM:  CIOy4aiiHash  BeIMYMHA,  paclpeleseHue
BEPOSITHOCTEH, IuarpaMmMa pacrpeseneHus, OMHapHas cilydailHas BeJIMYMHA, F€OMETPHUUYECKOE,
OMHOMUAIBHOE pacIpe/ielICHUE;

OIEpUPOBATh IOHATHAMH: COBMECTHOE PpACHPENEICHUE [BYX CIIy4alHBIX BEJIUYHH,
UCTIOJIb30BaTh TAOJIUILy COBMECTHOTO PACHpEACTICHH IBYX CIyYaiHbIX BEIUYHMH IS BBIICICHUS
pacnpeneneHuss  KaKIOM  BEIMYMHBI,  ONPENEICHHMs  HE3aBUCUMOCTH  CIIy4alHBIX
BEJIMYMH;CBOOOHO ONIEPUPOBATH MOHATUEM MAaTEMATUYECKOT0 OXKHUAAHUS CIy4ailHOW BETMYMHbI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MaTeMaTHMUYECKOrO OXHJIAHUS HpPU PpEIIeHUH 3ajad,
BBIYUCIISITH MATEMATUIECKOE OXKHIaHNEe OMHOMHAILHOTO M T€OMETPUYECKOTO pacpeIeTICHUN;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CllydailHOMN
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIY4alHON BEIMYMHBI (pacHpelesieHus) Ipu
pEIIEHUN 3a/ad, BBIYMCIATH JUCIEPCUI0 M CTAHAAPTHOE OTKJIOHEHHE I'€OMETPUYECKOrO MU
OMHOMHUAJIBHOIO paclpeaeeHu.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

BBIUUCIISITh  BHIOOPOYHBIE XapaKTEPUCTUKH TI0 JIaHHOW BBIOOPKE U  OIICHHUBATH
XapaKTEePUCTUKN Te€HEpaJIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUH M IPOBEPATH IMPOCTEUIINE CTATUCTUYECKUE TUIOTE3BI,
MI0JIB3YSICh U3YYEHHBIMH PaCIPECIICHUSIMU;

IIPUBOAUTH TPHUMEPHI 3a7ad, NMPUBOALIMX K IOKA3aTEIBHOMY pacCIpeiesIeHHIO, 3ajad,
NPUBOAALINX K HOPMaJIbHOMY pactipenesieHuto. OnepupoBarh MOHATUAMU: (DYHKIMS MIIOTHOCTH
BEPOSATHOCTH MOKA3aTEIbHOTO paclpeaeaeHus], yHKIHS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacripenenenusi, QyHKIMs MJIOTHOCTH U CBOWCTBA HOPMAJIBHOTO paclipeieeHus;

onpeaensats Kod3h(UIMEeHT JNMHEWHON KOoppensuuu, BbIOOPOUYHBIH KO3 UIIMEHT
KOPPEJIALIH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
°n/m
Ne i/ NPOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThI pecypesI
DJIeMeHTHI Teopuu Ipados 3 https://m.edsoo.ru
CrnyualiHble OTBITHI, CIIy4aiiHbIE COOBITUS U
i > 1Y 3 https://m.edsoo.ru
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMu. CroskeHre 1 YMHOKEHHUE
UC Y 5 https://m.edsoo.ru
BEPOSTHOCTEU. Y CJIOBHAS BEPOSITHOCTb.
He3zaBucumeble coObITHS
DneMeHTbl KOMOMHATOPUKH 4 1 https://m.edsoo.ru
Cepuu mocie10BaTeIbHBIX UCTIBITAHUH.
Wcnbrtanus bepuymu. CinydaiiHslii BBIOOp 5 https://m.edsoo.ru
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeieseHUs 14 1 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 3aK0H OOIBIINX YHCET 5 https://m.edsoo.ru
2 DJEMEHTEI MATEMATHYECKOH CTATHCTUKHU 6 https://m.edsoo.ru
HenpepbiBHBIE CilydaliHbIE BETMYHHBI
3 (pactipeenieHus ), MoKa3aTeIbHOE U 4 https://m.edsoo.ru
HOPMAJIBHOE pacCIpeIeTICHUS
4 Pacnpenenenne Ilyaccona 2 https://m.edsoo.ru
5 CBs13p MeXy Clly4allHBIMM BEJIMYMHAMHU 6 https://m.edsoo.ru
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 https://m.edsoo.ru
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KUIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
0o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIUIIBI M TUATPAMMBI
6.2 OnepupoBaTb  MOHATHAMHU:  CpeJHee  apudmMeThdeckoe,  MeaHMaHa,
HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIIYHYalHbIM SKCIIEPUMEHT (OIBIT) U ClIydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONBITaX C PABHOBO3MOXHBIMU
CJly4yaliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
M3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TiepecedeHHEe W OObEIHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO;
' HOJIb30BaThCS AMarpaMMaMy Diiepa 1 popMyIIoil cloKeHHs BepOsATHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBWJIa YMHOXEHHS, C IOMOIIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3aa4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUM, yCIEX U HeyJlaua; HaXOIUTh BEPOATHOCTH COOBITHI B cepHH
HE3aBUCHUMBIX HCIBITAHUH 70 MEpPBOro Yycrexa, HaXOAUTh BEPOSITHOCTH
coObITHH B cepun ucnbiTanuil beprynnu
6.8 OnepHpOBaTI: NOHATHUSAMHU:  CIy4ailHass  BEJIMYMHA, PpaCIpElEIICHHE
BEPOSATHOCTEN, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon .
RGP RETIOrS IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOEHHs OCHOBHOI
o0pa3oBaTe/IbHON NMPOIrPaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopurs BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIIydallHOM  BEJIMYMHBIIIO
pacrpeieNIeHUI0 WK C TOMOUIbIO AMAarpaMM
OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH
59 IIPUMEPBI TOTO, KaK IPHUMEHSETCS MAaTEMaTUYECKOE OKHUIAHUE CIydalHON
BEIMYMHBI, HAXOOUThb MAaTE€MaTH4YECKOE OXUIAHME IO  JaHHOMY
pacnpeneneHuIo
53 HmeTh mpeicTaBleHue O 3aKOHE OOJIBIINUX YUCE
54 VMeTh npeacTaBiaeHUue O HOPMAJIBHOM pacIpeie/ICHUN




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Koxa
6

6.1

6.2

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBneHue TaHHBIX ¢ MOMOIILI0 Ta0wI U auarpamMMm. Cpearee apudmMeTndeckoe,
MeZMaHa, HauOoJblllee U HaUMEHblIee 3HAaYCHUs], pa3Max, IUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyualiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxozpl). BeposTHOCTh ciydyaliHOro coObITHS. BiIM30CTh 4YacTOTBIM BEPOSTHOCTH
coObiTui. CiydaiiHbIE ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITUH B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU

6.3

6.4

6.5

Omnepanuu  HaJx COOBITUAMU: IepecedeHue, OOBbEeIMHEHHE, MPOTHBOIOJIOXKHBIE
coObITusl. uarpammsl Diinepa. @opmyina caoxkeHus: BEposTHOCTEN

VYcioBHass  BEpPOSTHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBo  ciaydailHOro
skcriepuMenTa. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOObITHS
KombOunatoproe mpaBmwio ymHOXeHus. IlepecraHoBkun wu  (akropuan. Ywmcno
couetanuii. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHna

6.6

bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUI 10 mepBoro ycrexa. Cepusd
HE3aBUCUMBIX UCIIbITAaHUN bepHyuu

6.7

Crnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpeznesieHusl.
[Ipumeps! pactpesieneHnid, B TOM YKCIie TEOMETPUYECKOeU OMHOMUAIbHOE

11 KUIIACC

Kon
5

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UucnoBble XapaKTEpUCTHKU CIyYalHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUeE,
JUCTepcusl U CTaHAApTHOE OTKJIOHEHHWE. [Ipumepsl MpUMEHEHHsS] MaTEMaTHYECKOIO
OXKUJaHMsS, B TOM 4YMCIE B 3aJadyax M3 IMOBCEJIHEBHOM XH3HU. MaremaTuueckoe
OXKHJlaHue OMHApHOH cilyyailHON BenMuyuHBI. MaremMaTHyecKkoe OXHJIAHHE CYMMbI
CIIy4aliHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KHIaHue U JUCTIePCUsi TEOMETPUYECKOTo U
OMHOMMAJIBLHOTO paclpeieleHui

52

53

3akoH OOJIBIIMX YHUCENl M €ro pojib B Hayke, MpHUpojJe U olmecTBe. BriOOpoUHEbIit
METOJI UCCIIENOBAaHNH

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYMH. lloHATHME O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMaJIbHOM paclpeacIeHun




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, alTOPUTMAMU pEUICHHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OINEPUPOBATH TOHATHSIMH: OIpEICICHHUE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTUYeCKOH WHAYKIUY,
IMPOBOAUTDL AOKA3aTCIIbHBIC pACCYXKACHUS IIPHU PCUICHHUH 3a/1a4, OICHHUBATb
JOTHYECKYI0  MPAaBHJIBHOCTh  PACCY)KICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU. MHOXECTBO, IMOAMHOYKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE  UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmucaHuvsd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
YHCIIC U3 JPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh
U OIUCHIBATh Tpadbl pa3sIUYHBIMUA CIIOCOOAMH; MCIIOJIL30BaTh rpadbl MpH
pEIICHUN 3329

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIeJIBIM MOKa3aTeIeM, KOPEHb HAaTypajlbHOM CTENEHH, CTENEHb C
palMoOHAIBHBIM TOKAa3aTeIeM, CTETNEeHb C JEUCTBUTEIBHBIM IOKa3aTeseM,
jgorapudm UMcCIa, CUHYC, KOCMHYC M TaHTEHC MPOU3BOJIBHOTO YHUCIA,
OCTaTOK M0 MOAYJIO, PAallMOHAIbHOE YHCIIO, UPPALMOHATIBHOE YHUCIIO,
MHOXXECTBA HATYPaJIbHbIX, LEIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIh30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBIITUN OOIIIHiA
JIenuTeNh W HauMEHblee oOllee KpaTHOe, anroputMm EBkianaa mpu
pelieHuu 3a7a4; 3HaKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHUS; YMEHUE BHITIOTHAThH BBIUMCIICHNE 3HAUYEHUH U mpeoOpa3oBaHus
BBIPDAKEHHM CO CTENEHSIMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaThb  MOHSATHUSMU:
MOCIIEI0BATENbHOCTh, apu(MeTHUecKas MpOrpeccus, TIeoMeTpudecKas
nporpeccusi, OeCKOHEYHO yObIBaroIiass reoMeTpudeckas MpOTPECCHs;
YMEHHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE OMEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUICKCHBIE YHCNIa, MOAYJAbh W apryMEHT
KOMIUIEKCHOTO  4Yucia, ¢opMa  3alucH  KOMIUIGKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETpPUYECKas M anreOpandeckas), yMeETh
MPOU3BOJUTH apuPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI HUCTIOIB30BAHMS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH
HNOHATUAMM:  MaTpuma 2x2  u  3X3, oOIpeaenuTeNb  MaTpHIb,
T€OMETPUUYECKHUI CMBICIT ONPEIETUTEIS

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIoTapupMUUYECKHe, TPUTOHOMETPUYECKUE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,




HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN W HEPABEHCTB, PaBHOCWJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM,; YMCHHUC pCIIaATb YPAaBHCHUA,
HEPABEHCTBA W CHCTEMBI C IIOMOLIBK Pa3JIMYHBIX HPUEMOB; pPEILATh
YpaBHCHHA, HCEPABCHCTBA MW CHCTCMbBI C IapaMCTPOM; IMPUMCHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI UI1 PELICHUS MaTEeMaTHYECKHUX
3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEeATbHOM KU3HH

YMeHue omepupoBarh MOHATHAMH: (QYHKIUS, UYETHOCTh (PYHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIHU, HanOOJbIIee M HAUMEHBINEEC 3HAYCHHUS
GYHKIIMM Ha MPOMEXKYTKE, HelpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
GyHKIIMM, TIepBas W BTOpas NPOU3BOJHAS (YHKIIUU, TEOMETPUUYCCKUN U
(GU3MYECKU CMBICI TMPOW3BOJHOM, IEepBOOOpa3Has, OIpeAcIEHHBIN
WHTETPA, YMEHUE HAXOIWTh ACHUMNTOTHI rpaduka (QyHKIHUU; YMEHHE
BBIUHMCIIATh  MPOU3BOJHBIE CYMMbI, [POU3BEIEHUS, YaCTHOTO U
KOMIO3UIMK (DYHKIIMH, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
GyHKIIMM; YMEHHE HaxXOIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA,
YMEHUE HCIONb30BaTh MPOU3BOJIHYIO [UJISl HUCCIEAOBaHHS (YHKIIHM,
HAaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM, CTPOUTH
rpauKd MHOTOWICHOB C HMCIOJB30BAaHHMEM ammapara MaTeMaTHYeCKOTro
aHaJIu3a; MPUMEHATh NPOU3BOAHYIO JUISI HAXOXJACHUS HaWITy4dlIero
pELICHUs B MPUKIAIHBIX, B TOM YHCJIE COLHAIbHO-DKOHOMHYECKUX U
buznueckux 3aadax; HaXOAUTh IIIOMAIU U 00BEMBI PUIYp C MOMOIIBIO
WHTErpaja; MNPUBOAUTH MPUMEPBI MATEMATHYECKOTO MOAECIUPOBAHUS C
noMoIIbI0 AU depeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHas (YHKLUS,
KOMIO3UIMSA (QYHKIMM, JMHEWHas (QYHKIUS, KBajpaTHuHas (QyHKIUS,
paunoHanmbHas (QYHKIUS, CTENeHHas (YHKIUS, TPUTOHOMETPUUECKHE
byHKIIMM, OOpaTHBIE TPUTOHOMETpPUYECKHE (DYHKIIMHM, TOKa3aTeslbHAs W
Jgorapupmuueckass (GyHKIMH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMHE,  BBIIOJNHATH  [peoOpa3oBaHHUs  rpadukoB  (QYHKIUH,
UCIMOJIb30BaTh Tpa(UKH Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7a4 W3 peaTbHOU
KHU3HHM; BbIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBAa U rpaduku (QYHKUMHA s pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemarbs TEKCTOBBIE 3aJauyd Pa3HBIX THUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4i M3 00JAaCTH yNpaBlIeHUs JUYHBIMH U CEMEHHBIMU
(buHaHCaMM); COCTABJISATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBUIO 3aJla4d, HUCCIIEN0BATh IIOJY4YEHHOE pEIICHUE U
OLICHMBATh MPABJIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHbIE CUTYallud Ha S3BIKE MAaTEMaTHKH; COCTaBIISATH BBIPA)KECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJICIM C  HUCIOJB30BAHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSMH: CpelHee apu(MeTHUecKoe, MeAnaHa,
HanOoJpIlIee ¥ HaUMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIICKaTh, WHTEPIPETUPOBATH
uHOpMaLKIO, TPEJCTABICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,




OTpaKaIoIyl0 CBOWCTBA pealbHBIX MPOLECCOB M SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabJMMIl W JAWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJE€ C MPUMEHEHUEM TrpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE
HaOJII0JIEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U IMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSIMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TpapUUYeCKUX METOJO0B; MPUMEHITh
(GOpMyNBI CIIOKEHUS M YMHOKEHHS BEPOSTHOCTEH, (HOpMyIy IOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEaAbHBIX COOBITHI; YMEHHE ONEpUPOBAThH
MNOHATUSIMH:  CIy4ailHas BeJIMYMHA, pACHpPEIEICHHE BEpPOSTHOCTEH,
MaTeMaTHUECKOE OXXHJaHUe, JUCIEPCUS W CTaHAAPTHOE OTKIOHEHHUE
CIy4ailHOH  BeNMYMHBI, (QYHKUMHM pacrupefeNeHuss U  IUIOTHOCTU
PaBHOMEPHOTO0, TIOKA3aTeIbHOTO W HOPMAJIBHOTO paclpe/eieHnii; yMeHHe
UCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIpECICHUN IS pelIeHUs 3a1a4;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIMX YHCEI, METOJbI BHIOOPOYHBIX
UCCJICIOBAHUM;, YMEHUE TPUBOIAUTH TPUMEPHI TMPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OTEpUPOBATh MOHATUSMHU: COYETAHUE, MEePECTAHOBKA, YUCIIO COYETaHUH,
YHCJIO  TEPecTaHoOBOK; OwmHOM  HploTOHA;  yMeHHWE  TPUMEHSATH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHUS AJIs PElIeHUs 3a7ad; OLEHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIISATh BEPOSTHOCTHYIO MOJENb H
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar

YMeHue onepupoBaThb IMOHATUSAMH: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yIJia, IUDIOCKUN Yo, IBYIPaHHbIN
yroi, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY IPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUHU, YMCHHUC OLCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHMKA,
KyO, mapajuienenunesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, UWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUAbI, NPU3MBI, IWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca M LMIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Iapa, IJIOCKOCTH,
Kacaromascss c@eppl, IWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUe
MHOTOTpaHHHMKa, M300pakaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BPAILEHUS, UX CEUEHMsI, B TOM YHUCIIE C TOMOILBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynupoBaTh ONpeAeIeHUs U3ydaeMbIX (UTyp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; YMEHUE MPOBOAUTh KIacCHU(UKaLU QUryp 1o
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pa3MYHbIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIE
MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSAMH: JBIDKEHHE B IMPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B HPOCTPAHCTBE,
IOBOPOT, TMpeoOpazoBaHue 10A00us, MON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (UTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOILICHUS TIPU
peUIeHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJ,
I0Iaab, 00BEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB U
U3 PEIbHOM JKU3HW, YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEIMYMHBI
(MHa, yromj, IUIOMIAJb, OOBEM, IUIOMWIANb TOBEPXHOCTH), HCIOJIB3YS
u3y4deHHbIE (OPMYNIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
NUpaMUzIbl, TPU3MBL, KOHYCa, IWIMHApA, TUIOHaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TapajUIesieNue1a, MUPAMUABL, NPU3MBIL, LIHHIPA,
KOHYCa, [l1apa; YMEHHE HAXOIUTh OTHOIICHNE 00BbEMOB MOTIOOHBIX (GHUTYP

VYmMmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJIb30BaThb BCKTOpHI)II\/JI u KOOpI[HHaTHI:Iﬁ METO/
JUISL PEUICHUSI TEOMETPHUYECKUX 3aJa4 M 3314 APYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOUpaTh MOAXOAINN METO | AJIsl PeLeHHs 3a/1a4K; TOHUMaHue
3HQUMMOCTH MaTEMaTHKU B HM3YUYEHUU TNPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHE pAcCIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPBI MATEMAaTUYECKHUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTUYECKON HAyKU



HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS

1

Uuncna 1 BEIUKUCICHUS

1.1

Harypanbnbie u nenbie yncna. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
Panmonaneupie ywcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOICHTHI,

12 OCCKOHEYHBIC MTEPUOIUUCCKHUE TPOOH
13 Apudmerndeckuit KOpPEHb HaTypajlbHOU CTEIICHH. HelicTBus c
apuGMETHIECKUMHU KOPHSIMH HATypaITbHON CTCTICHH
14 Crenenp ¢ nenbiM nokazareneM. CTENeHb C palMOHAIbHBIM I10Ka3aTEIeM.
CaoiicTBa cTENEHU
15 CuHyC, KOCHHYC M TAaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
JHeiictButensupie yucia. ApuMeTHYECKUe OIMepanuud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnumx€HHbIE BBIUKUCICHUS, TMpaBWIA OKPYIJICHUsS, MPUKHUIKA M
OIICHKA Pe3yJIbTaTa BBIUMCICHUI
1.8 [IpeoOpaszoBaHue BhIpaKEeHUH
1.9 KommuiekcHbie yncna
2 YpaBHEeHUS 1 HEPaBEHCTBA
2.1 [{enbie u IpOOHO-paIOHATBHBIE YPABHEHUS
2.2 HppauronanbHble ypaBHEHUS
23 Tpuronomerprueckue ypaBHEHHs
24 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 enbie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKrue HepaBEHCTBA
2.8 TpuronomeTpruecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTemMsl JIMHEWHBIX ypaBHEHUN. OnpeaennuTesb MaTPUILIbI
3 OyHKIHH U TpaduKh
31 OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkunu. BzaumHo oOparHbie
] ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIMH
OO6nacTe ompeneneHUss ¥ MHOXKECTBO 3HaueHWH ¢yHkuuu. Hynmu dyHKImu.
39 [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKITHH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIHH. HanOomblliee U HaMMEHbIIee 3HAYCHHE
GYHKIIMH HAa IPOMEKYTKE
33 CrenenHast QyHKIMS ¢ HaTypaJbHBIM M IIEJBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 1-0i CTENEHU
3.4 TpuronomeTrpuyeckue GyHKIIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMmntorel TpadukoB (ynkuuid. CoiicTBa (YHKIUH,




HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs ITOCIIEN0BATEIHLHOCTEN
38 Apudmerndeckass W reoMeTpudeckas mporpeccuu. DopMylia  CIOXKHBIX
IIPOLICHTOB
4 Hayana marematnueckoro aHannsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE TeMEHTAPHBIX (YHKITHI
[IpumeHeHre NPOU3BOAHON K HCCIENOBAHUIO (DYHKUMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkeHrne HauOONbIIEr0 U HAMMEHBIIEro 3HAYCHUS (YHKIIUU
Ha OTpE3Ke
4.3 ITepBooOpaznas. MaTerpain
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 KoopauHnaTsl 1 BEKTOpBI

YUEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
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