Pabouas nporpamma no yyeoHomy npeamery «MartemaTuka»
(yriy0JieHHbIH YPOBEHb)

OdenepanpHas paboyas mporpamMma Mo ydeOHOMy mpenmery «Marematukay
(yrmyOneHHblli ypoBeHB) (TpenMeTHast obmacte «Marematnka W WH(POPMATHUKAY)
(mamee COOTBETCTBEHHO - TpOrpaMma [0 MAaTeMaTHKE, MaTeMaTHKa) BKIIOYACT
comepkanre OOyYeHHs, IUTAaHUPYEMBbIE pEe3yJbTaThl OCBOCHHS IMPOTPAMMBI  TIO
MaTeMaTHKe.

Ilnanupyembie pe3yiabTaTbl OCBOEHHUS NPOrpaMMbl MO0 MaTeMaTHKe Ha
YPOBHE cpeaHero oo6mero oopazoBanus (yriy0JieHHbI YPOBEHb).

B pesynbrare n3yueHuss MaTeMaTUKU HA YPOBHE CPEHEr0 0011ero o0pa3oBaHus
y o0y4aromerocsi 0ynyT copMUpOBaHbI cJieayolie JUYHOCTHbIE Pe3yabTaThI:

1) rpa’k1aHCKOr0 BOCHIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKJIAHCKOW TO3UIMU O0YYaIONIErocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JI€HA POCCHUHCKOr0O OOIIECTBA, MPEICTABICHUE O MAaTEeMaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TPOUEAYP
TpaXXJaHCKOTO 00mIecTBa (BRIOOPHI, OMPOCH U JIPYTOe), yMEHUE B3aUMOJICHCTBOBATh
C COIMATTLHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMH U Ha3HAUYCHUECM;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpPMUPOBAHHOCTh POCCUNCKOW TPaKIAHCKOW HJICHTUYHOCTHU, YBAXEHUS K
MPOILJIOMY M HACTOSIMIEMY POCCHUMCKONW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHUKEHUSIM POCCUUCKHMX MAaTEMAaTHKOB M POCCHUHCKOM MaTEMaTHYECKOMW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHUH B JPYrMX HayKax, TEXHOJOTHsX, cdepax
HKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHHSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEJEHHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHHN HAayKH U JIESITEIbHOCTHIO YUYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMUBOTO OYIyIIIETO;

4) 5CTEeTUYECKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAash ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PELICHUN, pacCyXICHUH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3InyHbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO M Oe€30macHOro o0Opa3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3JI0POBOE THTaHHME, COATAHCUPOBAHHBIM PEXKHUM 3aHATUH M OTJbIXa,
peryisipHas (u3MYEecKas AaKTUBHOCTH), (DU3MYECKOE COBEPIICHCTBOBAHHUE TIPU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOTO BOCITUTAHHSL:

TOTOBHOCTH K TPYZly, OCO3HAHUE LIEHHOCTH TPYA0TII00USI, UHTEPEC K PA3IMUYHBIM
chepam mnpodheCcCHOHAIIBHOW JEATEIbHOCTH, CBSI3AHHBIM C MAaTeMaTUKOM U ee



MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaymied mpodeccun u
peaM30BBIBaTh COOCTBEHHBIE XU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTHh K
MaTeMaTUYECKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTh K AaKTUBHOMY YYacTHI0O B PCIICHUH TMPAKTHUYECKUX  3a]ad
MaTEeMaTUYECKON HAIIPaBICHHOCTH;

7) SKOJOTUYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  DKOJOTHYECKON  KyJNbTYphl, TMOHUMAHWUC  BIUSHUS
COLIMATBHO-DKOHOMUYECKUX TPOIECCOB HA COCTOSHUE TPUPOTHON M COIUATBHON
CpeIbl, 0OCO3HaHUE TTI00ATBHOTO XapaKTepa SKOJOTHYEeCKUX MpobiieM, OpUeHTAINs Ha
MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHHMK JUTsSl PEIICHMS 3a/1a4 B 00JIACTH OKPY Karomen
Cpellbl, IUIAHWPOBAaHUE TOCTYMKOB M OIEHKH HMX BO3MOKHBIX MOCJEICTBUM ISt
OKpYXarloIleh Cpeibl;

8) HEHHOCTHU HAYYHOT'O [TO3HAHUS:

c(OPMUPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHWUMAaHUE MAaTeMAaTHYECKOU
HAyKW Kak c(epbl YETOBEUECKOU NIEATEITLHOCTH, ITAMOB €€ Pa3BUTUS W 3HAYMMOCTHU
JUTSL Pa3BUTHs NUBWIN3AINK, OBJIAJCHHUE S3BIKOM MAaTEeMaTUKA M MaTeMaTHYeCKOU
KyJIbTYpPO# KaK CpeJICTBOM ITO3HAHUS MHUPA, TOTOBHOCThH OCYIIECTBIISATH MMPOCKTHYIO U
WCCIICIOBATEILCKYIO IEATeILHOCTh MHANBUAYATHHO U B TPYIIIIE.

B pesynbTaTe u3ydeHuss MaTeMaTUKU Ha YPOBHE CpPEHEro o0IIero oopa3oBaHus
y oOyyatoierocsi 0yryT chopMUpoOBaHbl MO3HABATEIHLHBIE YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBYS, KOMMYHUKAaTUBHBIC YHHUBEPCAJIbHBIC y4YCOHBIC JIEHCTBHUS, PETYJISTHBHBIC
yHUBEpCaJbHbIC yUeOHbIE IEUCTBUS, COBMECTHAS I€ITEIbHOCTD.

Y oOyuaromerocsi 0yayr c()opMHUPOBaHBI CileAyIOIIue 0a30Bble JJOTHYECKHUE
NAelCTBUSA KAK YaCTh MO3HABATEJIbHBIX YHHBEPCAJBHBIX YUeOHBIX e CTBHIA:

BBISIBIISIT U XapaKTEPHU30BaTh CYIIECTBEHHBIC TMPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TTOHATUH, OTHOIICHUN MEX]Iy TOHATUSIMH, (OPMYIHPOBATH OMPEICICHUS
MOHATHH, YCTaHABIIUBATH CYIIECTBCHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUSI JIJIS
000011IeHNs U CPAaBHEHUS, KPUTEPUU IPOBOJUMOTrO aHAJIN3a;

BOCIIPHHUMATH, dbopMyIMpoBaThH " peoOpa3oBLIBAThH CYXKICHHUS:
YTBEPAUTEIBHBIC ¥ OTPUIATEIIbHBIC, CAMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOIMIOJCHUSAX W YTBEPKICHUSAX, IpeyiaraTh KPHUTCPUU IS
BBISIBJICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPKICHHIM
(mpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS U BBIBOJIBI;

BBIOMpATh CcHoco0 pemieHWs y4eOHOW 3amaud  (CpaBHHBATh  HECKOJBKO
BApUAHTOB PEIICHUS, BEIOMpATh HanbOoIee MOAXOMSIIUNA C YUETOM CaMOCTOSITEIIbHO
BEIICIICHHBIX KPUTEPHUEB).



Y oOyuawmerocsa Oyayr cdopMupoBanbl ciaeaymomue  0a3oBble
HCCJIeI0BATE/IbCKUE IeCTBHSA KAaK YacTh IMO3HABATEJbHBIX YHHMBEPCAJIbHBIX
YueOHBIX N1eHCTBUIL:

UCIIOJIB30BaTh BOMPOCHI KaK WCCIIENOBATEIbCKUA HWHCTPYMEHT IMO3HAHUSA,
dbopmynrpoBaTh BOIIPOCHI, bukcupylonme  MpOTUBOpPEUHE, npobiemy,
yCTaHaBJIMBATh HCKOMOE W JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO
MO3UIINI0, MHCHHC,

IIPOBOJUTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIA YKCIIEPUMEHT, HCCIICIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYecKoro OObeKTa, SBJIECHMsS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMHU, SIBJICHUSIMU, TIPOIECCaAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHHUS M BBIBOJABI IO pe3yJibTaTaM
MPOBEICHHOTO  HAONIOJIEHUs,  KCCIIEIOBAaHUS,  OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Y oOyuyawmerocsas Oyayr chopMuUpoBaHBI yMeHHsi padoTarh C
uHpopManMell KaK 4YacTh TMO3HABATEJbHBIX YHHBEPCAJIbHBLIX Y4YeOHBIX
nelcTBUM:

BBISBIIATh ACPUIIMTH WH(DOpPMAIIMU, NaHHBIX, HEOOXOAWMBIX IJis OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H,

BEIOMpATh MH(POPMAIIMIO M3 HWCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBAThH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IUYHBIX BUIOB U (popm
MIpe/ICTaBIICHNUS,

CTPYKTYpUpPOBaTh HWHGOPMAIIMIO, MPEACTaBIAThH €€ B pas3IudHbIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HAJIEKHOCTh MHPOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

Y oOyuawmerocsa Oyayr c(popMHpPOBAHBI yYMEHUS OOIIEHUS] KAK 4YaCTh
KOMMYHHMKATHBHBIX YHUBEPCATbHBIX Y4eOHbIX 1€l CTBHIA:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBHUSMHU U
EISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
MUCBMCHHBIX ~ TEKCTaX, JlaBaTh TMOSCHEHHWS TI0O XOJAy pCIICHHUS  3ajadH,
KOMMEHTHPOBATh TIOJTYYCHHBIN PEe3yJIbTAT;

B Xoj€ OOCYXJEHMs 3a/aBaThb BOIPOCHI MO CYHIECTBY OOCYXIa€MOWU TEMBbI,
po0IeMbl, perraeMoil 3a/1auu, BHICKA3bIBaTh UJIEH, HallEJICHHbIE HA MOUCK PEIICHUs,
COTIOCTAaBIISITh CBOU CYXKJACHHS C CYXXISHUSMU JIPYTUX YYaCTHUKOB JIMAJIora,
OOHapyXWBaTh pa3IM4hM€ W CXOJCTBO TIO3UIMH, B KOPPEKTHOM (dopme
bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTABIATh PE3yJIbTaThl PEIICHUS 3a/layd, IKCIIEPUMEHTA, HCCIEIOBaHUA,
MPOEKTa, CaMOCTOSATEIBHO BBIOMpaATh (OpMaAT BBICTYIUICHUS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHH.

Y oOyuarwmerocss Oyayr cpopMUpPOBaHbl YMEHHUS CAMOOPraHM3aLUM KaK



YacTh PeryJATHBHBIX YHUBEPCAJIbHbBIX Y4eOHBIX 1eliCTBHIA:

COCTaBJIATh TUIaH, AJITOPUTM DEIICHUS 3aJadyd, BHIOMpPATh CIOCOO PEIICHUs C
Y4€TOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(OPMAIIUH.

Y o0yuarwierocs 0yayT c(popMHPOBAHBI YMEHUS CAMOKOHTPOJISI KAK YaACTh
PeryJSTUBHbIX YHUBEPCAJIbHBIX Y4e0OHbIX JIeHCTBUIA:

BJIa/IETh HaBbIKAMHU MO3HABATEJIBHON pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, WX PpE3YyJbTaTOB, BIAJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS IMpoIlecca U Pe3ysibTaTa pelieHusi MaTeMaTu4ecKon
3aJlaui;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7adH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, AHHBIX,
HaWJICHHBIX OIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pPE3yJbTaTa IEIH U YCIOBHUSAM, OOBSCHATH MPUYHHBI
JOCTIDKCHUSI VI HEJIOCTYDKCHHS PE3yJIbTaTOB JEATEIHbHOCTH, HAXOJWTh OIIUOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

Y  oOyuyamomerocs Oyayr c(pOpMHMpPOBAaHBI YMEHHSl  COBMECTHOM
AeATeJIbHOCTH:

NOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIUMBHUAYyaJbHOU
paboTHI IPU pPEIICHUN YUEOHBIX 3a/1a4, MPUHUMATH 11€]b COBMECTHOM JIESITEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMil0 COBMECTHOM paldoThl, pachpelneisTh BHUIbI padoT,
JIOTOBApUBATLCS, OOCYXKJaTh MPOLIECC W pe3yJbTar paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax paboThl (0OCYyXaeHHUS, OOMEH MHEHHIA,
"MO3TOBBI€ IITYPMBI" U WHBIE), BBINOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTMMU YJIE€HAMH KOMaH]Ibl, OLIEHUBATh KAUECTBO CBOETO BKJIaJa B
o0t  MPOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSL.

[IpenmeTrHbie pe3ynabTaThl OCBOCHHUS (enepaabHON pabouel mporpaMMmbl IO
MaTeMaTUKe NPEACTaBJICHBbI MO TrojJaM OOY4YeHHUs] B paMKax OTACIbHBIX YUEOHBIX
KypPCOB B COOTBETCTBYIOILIUX pa3ziesiax HACTOSILIEH POrpaMMBbl.

PaGouyass nporpamma  y4eOHOro Kypca "AgareOpa uW  HavyaJia
MaTeMaTH4YeCKOro anaamusa''.

[osicuuTeIbHAA 3anIMCKA.

VYyeOnniii Kypc "Anrebpa M Hayaia MaTEMaTUYECKOro aHaimza" SBIsSETCA
OTHMM H3 HauOoyiee 3HAYMMBIX B MpOrpaMMe CpeIHEero ooOiiero oOpa3oBaHUs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIEYMBACT MHCTPYMEHTAIBHYIO 0azy s
M3Y4YCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrol CTOPOHBI, (hopMupyer
JIOTUYECKOE M aOCTPaKTHOE MBIIIJICHHE 00YJaroNINXCsl Ha YPOBHE, HEOOXOIUMOM JIJIst
OoCBOCHUs HMH(GOPMATUKHU, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH U JPYTIHUX



muciuiuinH. B pamkax maHHoro ydeOHOro Kypca oOOydYaromiuecss OBJaeBaloT
YHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTOpas (QOopMyJIupyeT CBOHU
JOCTUKEHHSI B MaTeMaTu4ecKkon hopme.

VY4eOuplii Kypc anreOpsl W Hadajd MaTEMaTHYECKOTO aHaju3a 3aKiaJblBacT
OCHOBY [JJIsl YCICIIHOTO OBJAJCHUA 3aKOHAMH (U3WKH, XUMHH, OWOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJCHLMI pa3BUTUS SKOHOMHUKHA U OOIECTBEHHOW MU3HH,
MO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX IUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJNb30BaTh WX HJs JalbHeWliero oOpa3oBaHuss U B
NoBCEAHEBHON xu3HU. OBnaneHue aOCTPAKTHBIMU M JIOTHYECKH CTPOTUMU
KOHCTPYKIUSIMU aJIreOpbl U MAaTEMaTUUYECKOr0 aHalu3a pa3BUBAET YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HWCTUHHOCThH, JOKa3blBaTh YTBEPKICHUS C
MOMOIIBI0O HHAYKIMU M PACCYX IaTh IEAYKTHUBHO, HCIIOJIBb30BaTh OO0OOIIECHUE U
KOHKpPETH3aIlMio, a0CTparupoBaHUE U aHAIOTHIO, (QOpPMUPYET KpeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone usydyenuss ydeOHOro Kypca "AnreOpa M Hayalla MaTeMaTHYE€CKOTO
aHanm3a" OoO0ydYarmuecs: TOJyYaroT HOBBIA OIBIT PEIMICHUS NPUKIATHBIX 3ajad,
CaMOCTOSATEJILHOTO TOCTPOEHUSI MaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYalHi,
MHTEPHPETALNN NOJYYCHHBIX PEIICHUM, 3HAKOMSTCS C IPUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEpPHOCTE B  MpUPOJE, HAyKe U HMCKYCCTBE, C  BbLAAIOUIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U KX aBTOPAMH.

YueOHbIil Kypc 00J1alaeT  BOCHHUTATENIBHBIM  MOTEHIIMAJIOM, KOTOPBIM
peanu3yeTcss Kak uepe3 ydeOHbI Marepuas, CrocoOCTBYIOMIMKM (HOpMHUPOBAHHUIO
HAy4YHOTO MHPOBO33pPEHHUSA, TaK M uepe3 crneuuduxky ydeOHOW IesTeIbHOCTH,
TpeOyroleld MPOJOJIKUTEIFHOM KOHIIEHTPAllMM BHUMAHHUSA, CaMOCTOATEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3yibTarT.

B ocnoBe meToauku oOydeHus anreOpe M HadajgaM MaTeMaTHMYECKOTO aHalIu3a
JICKUT AEATETbHOCTHBIN MPUHLIUI OOyUEHUSI.

B cTtpykrype yuebHOTO Kypca "AnreOpa m Hadajga MaTeMaTHYECKOro aHayim3a'
BBIJICJIEHBI  CIIEIYIOLIME  COJAEpKATEIbHO-METOAMYECKHE JIMHUM: "Yucma u
Bbrunciienusa", "®ynkuuu u rpapuku’, "YpaBHeHus u HepaeHcTBa', "Hauama
MaTeMaTH4ecKoro anaiu3a", "MHoxkecTBa U Jioruka". Bce OCHOBHBIE COIEPKATEIBHO
- METOJIMYECKUE JIMHUU HU3Y4alOTCsl Ha MPOTSHKEHUHU JIBYX JIET O0yYeHHUs Ha YPOBHE
cpenHero oOuero oopa3zoBaHus, €CTECTBEHHO AOIMOJHSISA IPYT JIpyra U MOCTETEHHO
HACBIILIAACh HOBBIMU TeMaMH U pazfenamu. JlaHHbIA ydeOHBIM Kypc sBiseTcs
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe colepKaHue HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUINH, TAKUX KaK aredpa, TPUTOHOMETPHSI, MaTeMaTHYEeCKUIN
aHajau3, TEOpPUsI MHOXECTB, MaTeMaTuyeckas Joruka u apyrue. [lo mepe toro kak
oOyuaroliecs OBJIaeBatOT Bce 0oJiee MMPOKUM MaTEMAaTUYECKUM amapaToM, Y HUX
HOCTIEIOBATENbHO  (POPMHUPYETCSI U COBEPILUECHCTBYETCS  YMEHHE  CTPOUTH
MaTeMaTUYECKYI0 MOJIEIb PEalbHON CUTyallMM, TPUMEHSATh 3HAHUS, MOJYy4YCHHBIC
IpU U3yYEeHUU Y4eOHOTO Kypca, AJIsl PEeUIeHHs] CaMOCTOSTENIbHO C(hOpMyIHMpOBaHHON
MAaTEMAaTUYECKOM 3a/1a4l, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.



Conep:xkarenbHo-MeToan4yeckasi JuHus ""Unciaa u BeIYuciaeHus'" 3aBepuiact
(dbopMUpOBaHHE HABBIKOB MCIIOJIIb30BAHUS JEHCTBUTENBHBIX YHCET, KOTOPOE ObLIO
HA4YaTO Ha ypOBHE OCHOBHOTO o0miero obpasoBanusa. Ha ypoBHe cpemHero ooiiero
oOpa3zoBaHus 0co0oe BHUMaHHE yienseTcss GOpMUPOBAHHUIO HABBIKOB PAIlMOHATIBHBIX
BBIUMCJICHU, BKJIIOUAOIIUX B CEOs HCIOIb30BAaHUE PA3TUUYHBIX (OPM 3aIlMCH YHCIIA,
YMEHUE JeNaTh NPUKUAKY, BBINOJIHATH MPUOJIMKEHHbIE BBIYUCIICHHS, OLEHUBATH
YKCIIOBbIE BBIpAXEHUs, padOTaTh C MAaTEeMATHYECKHMMH KOHCTaHTaMH. MHOXecTBa
HATypaJbHBIX, LENbIX, PAUOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN JAOIMOJHIIOTCA
MHO>KECTBOM KOMILJIEKCHBIX YHUCEN. B KaXJI0M U3 3TUX MHOXECTB pacCMaTPUBAIOTCS
CBOICTBEHHbIE €My cleuduueckue 3aJaud M ONEpalMH: JIeJICHUE Halelo,
ONEPUPOBAHUE OCTAaTKAMM HAa MHOXKECTBE II€JIBIX YHUCEN, OCOObIe CBOWCTBA
paloOHaIbHBIX U WPPALMOHAIBHBIX YHUCEN, apU(PMETUUYECKUE Olepaluu, a TaKKe
U3BJICUCHUE KOpPHS HATypPAJIbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapss mociie1oBaTENbHOMY pACUIMPEHHMIO Kpyra MCHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX IPUMEHEHUS I PEUICHUS PAa3IM4YHbIX 3a7ad
dbopMupyeTcss TpeaCcTaBICHWE O €IWHCTBE MAaTEeMaTHKH KaK HAayKd U €€ pPOJIh B
NOCTPOEHUU MOJIEIE peanbHOro MHpa, MIUPOKO HCIONB3YIOTCA O0000IIEeHHE U
KOHKpETU3alHsl.

JIunus "YpaBHeHHUs M HepaBeHCTBA' peanusyercs Ha NPOTSKEHUH BCETO
oOy4eHHUs Ha YPOBHE CPEIHETo 00IIero oopa3oBaHus, MOCKOIbKY B KaXJIOM pasjelie
[Iporpammbl  TIpeyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrare
oOydaromniyecss OBJaJACBAIOT Pa3JIMYHBIMU METOJAMHM PEIICHUS] PALMOHAIBHBIX,
UppPAlMOHAJIbHBIX, IIOKA3aTENIbHBIX, JIOTApU(PMUUECKMX W TPUTOHOMETPUUYECKHUX
YPAaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakKe 3aJay, COAEP)KaIUX I1apaMeTpBhl.
[TosryuyeHHbIE yMEHUS HIMPOKO HCIIOJIB3YIOTCS MPU HUCCIEAOBAHUU (PYHKUMHA C
MIOMOILBIO ITPOU3BOAHOM, NPU PELICHUM NPUKIIAJHBIX 3a7a4 U 3a/1a4 Ha HaXOKICHUE
HauOONbIINX U HaMMEHBIINX 3HAYeHUU (QyHKUMH. JlaHHAs copepKaTelbHas JUHUS
BKJIFOYAET B ce0s Takke (opMUpOBAaHUE YMEHUH BBITIOJIHATH PAcyeThI MO (popmyiam,
npeoOpa3oBaHusl  pAalMOHANBHBIX, HWPPANUOHATNBHBIX W  TPUTOHOMETPHUYECKHX
BBIPAKEHUI, a TAKKE BBIPAXKEHUM, COJEPKAILUX CTENEeHU U Jorapudmel. biaronaps
U3YYEHUIO alreOpanyeckoro marepuaia MPOUCXOJUT JlajbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAaKTHOIO MBIIUICHHUS O0O0ydYaromuxcs, (QopMUPYIOTCS
HaBBIKM JI€AYKTUBHBIX pPAacCyXJI€HUH, pabOThl € CHUMBOJBHBIMH (QOpMaMu,
MPE/ICTaBIICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE MHCTPYMEHTHI ISl PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjasigHO JACMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

ConepxkarenbHo-meronn4yeckasi JuHus "@yHknum u rpaguku' TECHO
HeperyieTaeTcss ¢ APYTMMU JIMHUSAMU Y4eOHOrO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 33Ja€T IOCIEAOBATEIBHOCTh M3yUYEeHHs] MaTepuasa. V3ydeHne CTeneHHOM,
MOKa3aTEeNbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB U
rpapuKoB, HMCIOJIb30BaHUE (DYHKIMI 11 peleHus 3aiad Hu3 JPYrux Y4YeOHBIX



MPEIMETOB U PEabHOM )KM3HU TECHO CBS3aHO KaK C MATEMATHUYECKUM aHAIN30M, TaK
U C pelieHueM ypaBHEHHI W HepaBeHCTB. [Ipu 3ToM 00JibllIOe BHUMAHUE yAETSETCS
GbOpMHUPOBAHUIO YMEHUS BBIpAXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3THYHBIMU
BEITMYMHAMHU, UCCIIEJIOBATh TMOMyYCHHbIE (DYHKIIMU, CTPOUTH UX rpaduku. Martepuan
ATON COAEpPKATEIbHOW JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJIAIONIUX BbIpakaTh 3aBUCUMOCTH MEXK]Y BEJIMYMHAMHU B Pa3nuyHOil (opme:
aHAIMTUYECKOM, rpaduyecKkoi U ciioBecHOM. Ero uzyuenue cnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O W KOHKPETH3allWH,
HCTIOJIb30BAHUIO aHAJIOTUU.

ConepxarenbHas gunuda '"Havana maremaTndeckoro anaamu3a' mo3BoJisIET
CYILLIECTBEHHO PACIIUPUTh KPYr KaK MaTEMaTHYECKUX, TaK M MPUKIAIHBIX 3a/ad,
JOCTYITHBIX OOYy4YaloIMUMCs, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, ONpENeNsiTh UX HauOOJbIINE W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH TUIOMEAAU (GUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
ycKopeHusi TmporeccoB. JlaHHas copaepkarelbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MaTEeMaTUYECKUX MOJIeNied pealbHbIX CHUTYallHid,
MO3BOJIIET HAXOAUTh HAWIYUIIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COIMATbHO-
HSKOHOMMYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMU MATEMaTHYECKOTO aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO a0OCTPAKTHOTrO, (OPMaTbHO-JIOTUMYECKOTO M KPEATHUBHOIO
MBINIUICHUSI, (OPMUPOBAHUIO YMEHHUN pacro3HaBaTh MPOSIBJICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HaloT O BbIJAIOIINXCS
pe3yibTarax, MOJYYEHHBIX B XOJIE€ Pa3BUTHS MaTeMaTUKM KakK HayKd, U 00 HX
aBTOpaXx.

Conep:xaresibHO-MeTOANYeCKas JuHUA ''MHOKeCcTBAa M JOrMKa' BKIIOYAET
B ce0s DJIEMEHThl TEOPHUH MHOXECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTuKo-
MHO>KECTBEHHBIC TIPEJICTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBbHON MaTeMaTUKH U
IpeajiaraloT HamOoJjiee YHHUBEPCAIBbHBIA S3bIK, OOBEIUHSIONINN BCE pPa3felibl
MaTeMaTUKH W €€ TPWIOKCHHU, OHHM CBSA3BIBAIOT pa3HbIe MaTEeMaTHYECKUE
JUCUUIUIMHBL UM HUX TPWIOKEHHS B €IMHOE Ienoe. BakHO 1aTh BO3MOXKHOCTH
oOyyaroniemMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK  COBPEMEHHOMU
MaTeMaTUKU U UCHOJIb30BATh €ro JJisi BBIPAKEHUS CBOMX MbICTEH. J[pyruM BasKHBIM
MPU3HAKOM MaTeMaTUKHU KaK HayKd CJIEAYET MPU3HATh CBOMCTBEHHYIO €M CTPOroCTh
000CHOBaHMH U CIIEJJOBAHUE OINpPE/EIECHHBIM MPaBUJIaM MOCTPOCHUS JOKA3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTAMHU MAaTEMaTHYE€CKON JIOTMKU CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIJICHUSI 00YyYAIOIINXCS, MO3BOJSET UM CTPOUTH CBOM PACCYKJECHUS
Ha OCHOBE JIOTUYECKUX MPABUII, (POPMUPYET HABBIKM KPUTHUUECKOTO MBIITUICHHUS.

B yuebHom kypce "AnreOpa W Hayala MaTeMaTHMYeCKOro aHayimza'
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTHYECKOIO0 MOJEIUPOBAHMS, KOTOPbIE IPHU3BAHBI
CrocOOCTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHSI MOJIENEH  peaabHBIX
CUTyalluid, HCCJIEIOBAaHUSI STHUX MOJEJNEe ¢ MOMOIIbIO anmapara ainreopbl U
MaTeMaTU4YeCKOro aHalinu3a, HWHTEpIpEeTallud IMOJYYEHHBIX pe3yJabTaroB. Takue
3a/IaHUs BIUIETEHBI B KAXIbIM U3 pa3eioB MPOTPaMMbl, MOCKOJIBKY BECh MaTepuall



y4eOHOro Kypca IIUPOKO HCIHOJB3YyeTCs Ui peuleHMs] NpUKIagHbIX 3ajnad. [lpum
pEelIeHNH  peallbHbIX  MPaKTUYEeCKMX  3a7ad  oOydaroluecss  pa3BUBAIOT
HAOJI0aTeIbHOCTh, YMEHHE HaxOJIuTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh
1o (OpMHUPOBAHUIO HABBIKOB PEUICHUS MPUKIAIHBIX 3a/1a4 OPraHU3YyeTCs B MPOLIECCe
U3Yy4YEeHHs BCEX TEM yueOHOro Kypca "Anredpa v Hayana MaTeMaTH4eCcKoro aHaausa'.

OOmiee YMCIO 4YacoOB, PEKOMEHJIOBAHHBIX JJIi M3y4YeHUsS Y4eOHOro Kypca
"AnreOpa 1 Hayaja MaTeMaTuyeckoro ananuza" - 272 yaca: B 10 knacce - 136 yacos
(4 yaca B Hezenmo), B 11 kiacce - 136 yacoB (4 yaca B HEZEIIO).

Conep:xanue o0yuenusi B 10 kiacce.

Yucnaa v BIYUCICHUA.

Panmonansupie uncna. OOBIKHOBEHHBIE W JECATUYHBIC APOOH, MPOIEHTHI,
OeckoHeuHble Tepuoandeckue apodu. llpumeHenme napoOe U MPOIEHTOB IS
pELICHUS IPUKJIAJHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUW U PEaIbHOM KU3HH.

JlelictBuTeNbHBIE  uYMCHa. PanvoHanbHBIE W UMPPAUMOHAIBHBIE  YHCIA.
ApudmMernueckre  omeparid ¢ JEHCTBUTEIBHBIMH  4YuCIaMU.  MoOyIb
JNEUCTBUTEIBHOTO YHUCIa U €ro cBoicTBa. [IpulOimkeHHbIE BBIUMCICHUS, MpaBUia
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM nokaszarenemM. bunHom Herortona. Hcenmonbs3oBanue
noaxojsmed (popMbl 3amucu ACHCTBUTENBHBIX YUCEN I PEUICHUs] MPAKTUYECKUX
3a7a4 ¥ MIPEJCTABJICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOICTBA.

CreneHp ¢ palMOHAIBHBIM IIOKA3aTEIEM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEJILHBIM I0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa jorapudma. JlecsiTuuHbie W HATypajbHBIC
JorapugMsbl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOTO aprymeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA.

ToxnecTBa W  TOXIECTBEHHbIE TMpeoOpa3oBaHusi. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YypaBHEHHUS M YypaBHEHUs-clencTBud. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHUS IEIbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN H
HEpPAaBEHCTB. MHOIOYJIEHbl OT OJHOW IEepeMEeHHOU. JlelleHne MHOro4wieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorousneHs! ¢ neasiMu Ko3QhuiimeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHUs YMCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTEIIEHU U KOPHH.

Uppanunonansubie ypaBHeHUs. OCHOBHBIE METO/bl PEIICHUS UPPALMOHATBHBIX
YPaBHEHUM.

[TokazarenbHuble ypaBHEHHsS. OCHOBHBIE METOJBl PEIICHUS MOKa3aTEIbHbIX
YPaBHEHHM.



[IpeoOpazoBaHue BhIpaXXEHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS JJOTapUPMHUUECKUX
YPaBHEHHUM.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHU M.

Pemienne cucrteM JMHEHHBIX YypaBHEHHWW. Marpuma CHCTEMBI JIMHEMHBIX
ypaBHeHuUl. OnpenenuTens MaTpULbl 2 X 2, €ro TEOMETPUUECKHAN CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYEHUs, NPUMEHEHUE ONPENCIIUTEN Ui PELIEHUS CHCTEMBI
JIMHENHBIX YPABHECHUMU.

Pemienne npuknagHbpIX 3a1ad C MOMOIIBK) CUCTEMBI JIMHEMHBIX YPaBHEHHIA.
HccnenoBanue MOCTPOCHHON MOJIEIIH C TIOMOLIBIO MAaTPULL ¥ ONIPEICITUTEIEH.

ITocTpoeHne MaTeMaTH4YECKUX MOJECNIEH PpEATbHOM CHTyallud C ITOMOILBIO
YPaBHEHHW M HEpaBeHCTB. [IprMeHEeHME ypaBHEHHMU U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 33/a4 U 33/1a4 U3 PA3IMYHbIX 00J1acTell HAYKU U peaJbHOU KU3HU.

DYyHKUUYU U TPaPUKHU.

OyHkuMs, cnocoObl 3anaHus (QyHKIUH. B3auMHO o0OpaTHble (QYHKIUH.
Komnosumuss  ¢gynkumii. ['paduk  dyskumu. OnemeHTapHble MpeoOpazoBaHUsS
rpaukoB QyHKIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUM ¢yHkuumu. Hymm ¢yHKumm.
[IpomexyTKku 3HAKOMOCTOSIHCTBA. UeTHble M HeueTHble PyHKuuu. Ilepumoanueckue
¢bynkuuu. IIpomMexKyTKM MOHOTOHHOCTH (YHKUMH. MakCHUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosnpiee u HaumMeHblee 3Ha4yeHust QyHKIMHU Ha IPOMEXYTKE.

JIluneliHasg, KBajpaTU4Has W JApOOHO-TMHENHAss (YHKUUU. OIJIEMEHTapHOE
UCCJIEJOBAHHUE U IOCTPOEHUE UX I'Pa(UKOB.

CrenenHas GyHKUUS C HaTypaJbHbIM M LI€JbIM IOKa3zareiaeMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0i CTEeNeHU Kak GyHKIIUU OOpaTHON CTENEHU C
HaTypaJbHBIM MOKa3aTeJIEM.

[TokazatenbHast w jorapudmudeckas (¢GyHKIAHA, WX CBOWCTBA W TpaduUKH.
Hcnonp3oBanue rpadukoB GyHKIHUHI sl pelIeHUs ypaBHEHUH.

Tpuronomerprueckass  OKPYKHOCTb,  OIPEIAEIEHUE  TPUTOHOMETPUYECKUX
(yHKUHI YUCIOBOIO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Ipoueccax u sBieHusx. ['paduku
pEanbHbIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4ecKOro aHajam3sa.

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IoOcieqoBarenbHOCTEd. MeTon
MaTE€MaTU4eCKOM MHAYKIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEI0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTeMaTHYECKOro aHaju3a Kak aHajan3a OECKOHEYHO
MaJbIX.

Apudmernueckas u reoMmerpuueckas mnporpeccuu. beckoneuHo yObIBaromias
reomeTpuyeckass nporpeccusi. CymMma OECKOHEYHO YOBIBAIOLIEH TeOMETpHUYeCKOn
nporpeccud. JIMHENHBIM U DKCIIOHEHIIMAIBHBIN poCcT. Yncio e. @opMmysia CIOKHBIX
npoueHToB. Mcmonmp30BaHWE NOPOrpeccMy Ui pPELICHHs pPEAIbHBIX — 3a7ad



IIPUKJIATHOIO XapakTepa.

HempepoiBabie ¢yHKIMM ¥ uX cBolcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢Gyukmuii. CBoicTBa (QYHKIIMH HEMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHUs HEpPaBeHCTB. lIpuMeHeHME CBOMCTB HENPEPBHIBHBIX
(GyHKUMNA U1s1 pelieHus 3a/1a4.

IlepBasg u BTOpas mpousBojaHble (pyHKIMH. OnpeneneHue, reOMETPUUECKUNA U
(U3HYECKUIl CMBICI TPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K TpaduKy QpyHKIUH.

[IpousBoanbie 3aemMeHTapHbIX (GyHKUMNA. [Ipon3BogHAsS CyMMBI, POU3BENCHNUS,
YaCTHOI'O U KOMITO3UIIMHU (PYyHKIUH.

MHoxecTBa M JIOTHKA.

MHoxecTBO, onepanuy HajJ MHOKECTBAMM U UX CBOKCTBA. /lnarpamMmsl Diliiepa-
Benna. IlpuMeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara Uil OIMCaHUs
peaJIbHBIX TMPOLIECCOB W SIBJICHUI, NpU pEIIEHUWU 3aJady M3 JAPYTUX Y4eOHbIX
IIPEAMETOB.

Omnpenenenve, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CJE/ICTBUE,
JI0Ka3aTEeIbCTBO, PABHOCHIIBHBIC YPAaBHEHMS.

Conep:kanue o0yyenus B 11 kiacce.

Yuciia ¥ BBIYUCTICHUS.

Harypanbubeie u uenvie yucna. [IpumeHeHUE TNPU3HAKOB JEIUMOCTH LEIbIX
quces, HauboJbIInui o0ui Aenutens (nanee - HOJ) u naumensIee obiiee kpaTHOE
(manee - HOK), ocratkoB mo mopayinto, aaroputma EBknuaa s pemieHus 3aaad B
LEJIbIX YHCTIaX.

Kowmmnekcubie uyncna. Anredpandeckasi 1 TpPUTOHOMETpUYECKas (HOPMBI 3alUCH
KOMITJIEKCHOTO 4ucia. Apu(pMETHYECKHE ONeparui C KOMIUIEKCHBIMU YHCIIAMH.
N300pakeHne KOMILIEKCHBIX YHCET Ha KOOpPAMHATHOW Tuiockoctu. dopmyia
Myagpa. Kopau n-o¥ cTeneHu n3 KOMIUIEKCHOTO yncia. [ I[puMeHeHrne KOMITTIEKCHBIX
YHUCEIN JIJIS pemieHus (PU3NISCKUX U TeOMETPHUECKIX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA.

Cucrema 1 COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHUIIbBHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUU Cc IIOMOII[BIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHre TpuroHoMeTpuueCKuX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JOrapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHUS CHUCTEM U COBOKYIIHOCTEW palUOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPAMMU.

[IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHHI0 MATEMATHUYECKUX
3a/a4y ¥ 3a/a4 U3 Pa3IUIHBIX 00JacTell HAyKW W PeaTbHOM KU3HU, HHTECPIPETAIIHSI
IIOJIyYEHHBIX PE3YJIbTATOB.



DOyHKUuM U rpapuku.

I'padux xommosuiuu ¢yHkuuid. ['eomerpudeckue o0pa3sl ypaBHEHUU W
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue PpyHKIINHN, X CBONCTBA U TpaduKH.

['padmyeckue MeTonbl pelICHUS ypaBHEHWH u HepaBeHCTB. [ 'paduueckue
METO/bI PELICHMS 3a/1a4 C TapaMeTPaMH.

Ucnonv3oBanue rpadukoB (QyHKUMA JUIsi  KMCCIENOBAHUS TMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbhIE BO3HUKAIOT MPHU PEIICHHH 337Ja4 M3 JPYTUX Yy4ueOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4ecKOro aHajamsa.

[IpumeHeHnre MpPOU3BOAHOM K HMCCIEAOBAHMIO (DYHKIMH Ha MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxknenrne HamOoJbIIero 1 HAUMEHbBIIETO 3HAYEHUN HETpephIBHON
GbyHKIIMM Ha OTpE3KE.

[IpumeHeHne MNPOU3BOMHOW [JI HAXOXKACHUS HAWIYYIIEro pEHIeHUus B
NPUKIAJAHBIX 3aJadax, Uil OIpPEACNIEHHs CKOPOCTH W YCKOpPEHHs IIpolecca,
3aJIaHHOTO (HOPMYJITOi WK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBooOpasHbIX. llepBooOpasHbIe
aneMeHTapHbIX QyHKIui. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

Nurterpan. ['eomerpuyecknii cMbIC MHTErpajia. BeluuciaeHue omnpenesieHHOro
uHTerpaia no popmyne Hetotona-Jleitouua.

[IpumeHeHnne wuHTErpanga A HAXOXKIACHUS IUIOUIaJed IJIOCKUX QUryp H
00bEMOB T€OMETPUUECKUX TEI.

[Ipumepsr  pemenuit  auddepeHuanbHbIX  ypaBHEHHH. MaTtemaruueckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOIIECCOB C MOMOIIbIO AU(depeHIIUaATbHBIX YPABHEHHI.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTATHI OCBOCHUSA (peepaibHOil padoydei
NnporpamMmsl y4eOHOro Kypca ""Anreépa u Hayajia MaTeMaTH4YeCKOro aHajausza'"
Ha yriy0JIeHHOM YPOBHe HAa YPOBHE Cpe/iHero oo0mero oopa3oBaHms.

K konmy oOyuenuss B 10 kiacce oOydYaromuiicsi MOMYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIBTATHI IO OTACJIBHBIM TeMaM (eepanbHOi paboyeill mporpaMmbl
yueOHoro Kypca "AnreOpa U Hauyajla MaTEMaTUYECKOTO aHanu3a'":

Yuciia ¥ BBIYUCTICHUA:

CBOOOJHO OMNEPUPOBATH MOHATUSMU: PAUOHAIBHOE YHCIIO, OECKOHEeYHas
nepuoauyeckas  JpoOb, TMPOIEHTHl, HPPALMOHATIBLHOE  YHUCIO, MHOXKECTBA
PalMOHAIIBHBIX U AEHCTBUTENIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

IPUMEHSTH JPOOU W MPOICHTHI JJIsl PEIICHUS MPUKIAIHBIX 33724 U3 Pa3TUYHBIX
OTpacied 3HaHUMN U PEAJIbHOU JKU3HU;

NPUMEHSTh TPUOIMHKEHHBIC BBIYMCICHUS, TPaBUIA OKPYTJICHUS, MPUKHUAKY U
OLICHKY pe3yJbTaTa BbIUYMCICHUH;

CBOOOJHO OINEPUPOBATH IOHATUEM: CTENEHb C LEIbIM IIOKa3aTelleM,
MCIIOJIB30BaTh MOAXOJALLYI0 (POpMY 3amuCU ACHCTBUTENBHBIX YHMCEN JUIsl pEeLIEHUs



IIPaKTUYECKUX 3a]a4 U NIPECTaBICHUS JAHHBIX;
cBOOOJIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUNH KOpPEHb HaTypajbHOM
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALMOHAJIBHBIM [TOKA3aTeIEM;

CBOOOJIHO ONEpPUPOBATh TMOHATUAMM: JIOTapuPM UHKCHA, JECATHUYHBIE H
HaTypaJbHbIE JIOTapU(MBIL;

CBOOOJHO OIEPUPOBATH MOHATUAMM: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
YUCJIIOBOT0 apryMEHTA;

ONEPUPOBATh IMOHATHUSIMU: APKCUHYC, APKKOCUHYC M AapKTAHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIICICTBUS, PABHOCWIbHBIC HEPABEHCTBA;

OPUMEHATh pa3jMYHble METOAbl pELIEHUS pPALUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, IPUMEHATh METOJ HHTEPBAJOB JUI1 PpPELICHUs
HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATHUSAMU: MHOTOYJIEH OT OJHOM IEPEMEHHOI,
MHOTOWIEH C LEIbIMH KO3(PUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSATH JCJICHUE
MHOI'OYJIEHa Ha MHOTOYIEH C OCTaTKOM, Teopemy be3dy m Teopemy Buera nns
penieHus 3a1ay;

CBOOOJHO OINEPUPOBATH MOHATUSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHUI, MaTpULia,
ONpENENUTENb MAaTpulbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI, HCMOJIb30BaTh
CBOMCTBa oOmpenenuTenss 2 X 2 g BBIYUCIEHHS €ro 3HA4YEHUs, HPUMEHSTh
ONpENENUTENN [Ji PELICHUS CUCTEMbl JIMHEHMHBIX YpPaBHEHUW, MOJEIUPOBATH
peanbHbBIE CUTyallMM C IOMOIIBIO CHUCTEMBI JIMHEHHBIX YpPaBHEHMI, HCCIEN0BATH
IIOCTPOCHHBIE MOJEJIM C IOMOIIBIO MATPHUIl U OIPEHCIUTENEH, UHTEPIIPETUPOBATH
MOJYYEHHBIM PE3YyJIbTaT; HCMOJIb30BaTh CBOWMCTBA JIEMCTBUM C KOPHIAMHU IS
npeoOpa3oBaHusl BRIPAKCHUI; BBIMOIHATH MPEOOpPa30BaHUSI UYMCIOBBIX BBIPAKECHHH,
COJZIEpIKAILMX CTEIIEHH C PalMOHAJIBHBIM ITI0KA3aTEIIEM;

HCIIOJIB30BaTh CBOMCTBA JIOrapu(MoB Il MpeoOpa3oBaHUs JIOrapu(pMUUECKUX
BBIPAKECHU;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HPpPALUOHAIbHBIE, [TOKa3aTelIbHbIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOJAUTh HUX PEUICHUS C MOMOILIbI PABHOCUIIBHBIX
MIEPEXO0JI0B WIIA OCYIIECTBIISASA IPOBEPKY KOPHEM;

OPUMEHSATh OCHOBHBIE TpPUTOHOMETpHUUYEcKHe (HOpMyJbl Ui TpeoOpa3oBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKEHUN;

CBOOO/JIHO  ONEpUPOBAaTH  MOHITHEM: TPUTOHOMETPUYECKOE  ypaBHEHUE,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl A pEHIeHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPABHEHU;

MO/JICIIMPOBATh peabHbIE CUTYAIlMHN Ha SI3bIKE anreOpbl, COCTABISATh BBIPAXKECHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCIOBHIO 33Ja4M, UCCIIEN0BATH IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arapara ajareopsl.



DOyHKUUM ¥ rpapuku:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: (DYHKIHS, CHOCOOBI 3amaHus (yHKIINH,
B3aMMHO 0OpaTHbIe (YHKIIMH, KOMIO3UIUS QYHKIUN, rpaduk GyHKIIUU, BHITOTHITh
AJIEMEHTapHBIE TIPpeoOpa3oBaHus TpauKOB HYHKIIHIA,

cBOOOJHO OMEpUPOBATH MOHATHAMH: OO0JAcCTh OMpeNeiIeHUs U MHOMXKECTBO
3HauYeHWUN (DYHKIMH, HYTH QYHKIIAN, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO ONEPHPOBATH TOHATHUSAMHU: YETHBIE W HEUYETHBIC (DYHKIIHH,
nepuoandeckue (yHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHAMYMBI (yHKIIUHA, HauOOJIbIlleeé W HaWMEHbIIee 3HA4YeHHWEe (QYHKIUA Ha
MIPOMEIKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH: CTeNEHHas (YHKIMS C HATypalbHBIM U
HelbIM TOoKa3aTelieM, Tpaduk CcTeneHHOW (YHKIMM C HAaTypaJllbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHS N-0il CTENeHM Kak (PYHKIIMU OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

OTepUpOBaTh TIOHATHSAMU: JIMHEWHAs, KBajgpaTH4Has W JIpOOHO-TMHEHHas
(GyHKIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNUE U TMTOCTPOSHNE UX TpaduKOB;

cBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: TOKa3aTelbHAs W JIorapupMuuecKas
(yHKUMH, MX CBOWCTBA W TrpaUKH, HCIOJb30BaTh HX TpauUKu s penieHus
YPaBHEHMI;

CBOOOJIHO OMNEpPHpPOBaTh TMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpe/ieTieHNe TPUTOHOMETPUYECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku  (QyHKOMHA A7 HMCCIEAOBAaHUS  TMPOIECCOB |
3aBUCUMOCTEH MpHU pEelIeHUH 3ajady U3 JIPYTUX Y4YEOHBIX NMPEIMETOB M peabHOU
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCUMOCTH MEXIYy BETUUNHAMU;

Hauyana maremaTH4eckoro anajimn3a:

CBOOOJHO OMEpUPOBATh TMOHATUAMU: apuPMETHUYeCKass M TeoMeTpUYecKas
nporpeccusi, 0€CKOHEYHO yOBIBAIOIIasi T€OMETPUYECKas MPOTpecCcHsi, JTUHEHHBIN U
OKCIIOHEHITUATIBLHBIN POCT, (hOpMyJia CIIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

WCIIONIb30BaTh TMPOTPECCUU ISl PEIICHUS pealbHbIX 3a/Jad MPHUKIAIHOTO
XapakTepa; CBOOOJHO OINEPUPOBATh MOHATHIMH: MOCIEAOBATEIHHOCTh, CIIOCOOBI
3aaHus TIOCTIEI0BATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC
MOCTIEIOBATEIPHOCTH, TIOHUMATh OCHOBBI 3apOXKICHHS MaTeMaTHYeCKOrO aHajn3a
KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: HENpepbIBHbIE (YHKIHU, TOUYKH pa3pbiBa
rpadguka GyHKIIMH, aCUMIITOTHI rpaduka PyHKIINH;

CBOOOJTHO OIMEpUPOBaTh TMOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOJTHO OTNEPUPOBATH MOHATUSIMH: TIEPBasi U BTOpasi MPOU3BOIHbIE (HYHKIIUH,
KacarenbHas K rpaduky QyHKINH;

BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, TPOW3BEACHHS, YaCTHOTO W KOMITO3HUIINH
IBYX (PYHKIUH, 3HATH TPOU3BOIHBIE MIIEMEHTAPHBIX (DYHKITHI;



UCIIOJIb30BaTh TE€OMETPUYECKUN U (U3MUECKU CMBICT TPOU3BOJHON s
pelieHus 3a1ay.

MHoxecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHITUSIMH: MHOKECTBO, ONIEpPAllMy HaJl MHOKECTBAMU,
WCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil OINHUCAHUsS PEajJbHbIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 33]]a4 U3 JPYTUX y4eOHbIX IPEAMETOB;

CBOOO/IHO OIEpPUPOBATH MOHATUAMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHUE -
CJICICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, J10Ka3aTelbCTBO, PABHOCHUJIbHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K konmy oO0yuenuss B 11 kilacce oOydaromMiCs TMOMYYUT CIEAYIOIINE
MpEeIMETHBIEC PE3YJIbTATHI M0 OTACIBbHBIM TeMaM (enepanbHOl paboyeil mporpaMmbl
yueOHoro Kypca "AnreOpa u Havajia MaTeMaTHYECKOTO aHainu3a":

Yuciia v BIYMCTICHUSA:

CBOOOJHO ONEPHUPOBATH MOHATHUAMM: HATyPAJIBHOE W LIEJI0€ YUCIO, MHOXKECTBA
HaTypaJIbHbIX M LEJbIX YUCEI, MUCIOJIb30BaTh MPU3HAKU JEIMMOCTH LEJIBIX YUCEIL,
HO/l u HOK HarypasbHbIX 4YMCeN I pEUIeHUs 3a]ad, NPUMEHSTh aJIrOPUTM
EBxnnna;

CBOOOJHO OINEpUPOBAaTh IMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alUChIBAaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE 4YHCIO W MHOXKECTBO
KOMILJIEKCHBIX YHCeJl, MPEJCTaBIsATh KOMIUIEKCHBIE 4MCla B aiareOpandyecko u
TPUTOHOMETPUUECKOU (opMe, BBINOJIHATh apu(PMETHUECKHE OIlepalud ¢ HUMH U
M300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHEHUA U HEPABEHCTBA:

CcBOOO/JIHO ONEpUPOBATh MOHATHSAMH: HppallOHalbHbIE, IOKa3aTelIbHbIE |
Jorapu(MUUECKre HEPABEHCTBA, HAXOAUTh UX PELICHHs C MOMOIIBI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO  ONEPUPOBATH IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATH  HeoOxoaumble  (GOpMYJbl  JUIsl  pEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYIMHOCTH YpPaBHEHHH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIECICTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIHOCTEH palHMOHAIBHBIX, UPPALUOHANBHBIX, MOKA3aTEJbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemath parMoHalIbHbIE, UPPAIIMOHANILHEIEC, TTOKa3aTelbHbIE, JTOTapuMUUECKIe
U TPUTOHOMETPUYECKHE YPABHEHUs W HEPABEHCTBA, COJAEPIKAILHUE MOAYIU W
napaMeTphl;

IPUMEHSTh TpapUIeCKue METOJbI JJI PEIICHUs YPaBHCHUW W HEPABEHCTB, a
TaKKe 3a/1a4 ¢ IapaMeTpaMHy;

MOJIEJINPOBATh PEAIbHBIE CUTYALIMH HA SI3bIKE alNreOpbl, COCTABIATh BbIPAKEHUA,



ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBl IO YCJIOBHIO 3a/layd, HCCIEI0BaTh
IOCTPOEHHBIE MOJENIU C MCIOJIb30BAHMEM alllapara aiareOpbl, UHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yJIbTaT.

DOYyHKIUU U TPAPUKU:

CTpOUTH TpauKu KOMIO3ULIMK (GYHKIUH C TIOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOHUTHh TeoOMeTpudecKue o0pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM
TUTIOCKOCTH;

cBOOO/IHO OTIEPUPOBATH MOHATUAMU: TPAUKH TPUTOHOMETPHUECKUX (PYHKITHIA;,

NPUMEHATh QYHKIUU JUIsI MOJCTUPOBAaHUS M HCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hauyana maremaTH4eckoro aHajimn3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJIsi MCCIeA0BaHMs (QYHKIIMA HA MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HAWOOJbIIEe W HAUMEHbIIEe 3HAYeHWs (YHKIUU HENMPEpPHIBHON Ha
OTpE3KE;

WCIIONIb30BaTh TMPOM3BOAHYIO JJISi HAXOXKICHHUS HaWIy4llIero pelIeHUs B
NPUKIATHBIX, B TOM YUCJIE COIMAIIbHO-3KOHOMHYECKHX, 3a7a4ax, AJs OmpeAeseHuUs
CKOPOCTH U yCKOpPEHUS MpoIiecca, 3aJaHHOro (hopmynon mim rpadukom;

cBOOOHO OMEPHUPOBATh MOHITHIMH: MIEPBOOOpA3HAs, ONpEACTICHHBIN HHTErpa,
HaXOJWTh TEPBOOOpPA3HBIE JIIEMEHTAPHBIX (DYHKIMH W BBIUUCIATH HMHTErpai Io
dbopmyne Herotona-JleliOnuia;

HAXOJUTh TUIOLIAAN TUIOCKUX (QUTYP U OOBEMBI TEJl C TOMOUIBI0 UHTETpaa;

UMETh TMPEJCTAaBICHUE O MaTeMaTH4YeCKOM MOJCIUPOBAHUU Ha MPUMEPE
cocTaBiieHUus MU PepeHInaIbHBIX YPaBHEHU;

pemiath MpHUKJIaJHbIE 3a7auyd, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U
¢du3nyecKoro xapakTepa, CpeJICTBAMU MaTEeMaTUIECKOTO aHaIN3a.

Pa0ouas nporpamma y4yeO6Horo kypca ""I'eomerpus''.
IosicHuTe/IbHAA 3aNIKCKA.

['eometpus siBisieTcst oAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 OOLIEro
oOpa3oBaHus, Tak Kak o0O0OecleuynBaeT BO3MOXHOCTb W3YyYEHUsI JIUCUHUILIIUH
€CTECTBEHHO-HAY4YHON HANpaBICHHOCTH M IMPEIMETOB TyMaHUTAPHOTO LHUKJIA.
Jlormueckoe  MbllUIeHHE, (OpPMHUPYEMOE TpU  H3YYEHHH  OOyYarolIUMHUCSA
NOHATUIHBIX OCHOB '€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUH LIETIOYKU
JIOTUYECKUX YTBEPKIACHUM NIPHU PELIEHUU T€OMETPUUECKUX 3a7a4, YMEHUE BbIIBUTATh
Y OIpOBEpraTh TMIOTE3bl HENOCPEACTBEHHO HCIIONB3YIOTCA NPHU PELIEHUU 3aaad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH (PU3UYECKHX 3a]1ad.

Llenp ocBoeHus mporpammsbl yuebHoro kypca "I'eomerpusa" Ha yriyOieHHOM
YPOBHE - Pa3BUTHE HHIWBHUAYAJIbHBIX CHOCOOHOCTEW 00yYaromUXCsl MPU U3yHYECHHH



reOMETpPUHU, KaK COCTaBJsIOmed mpeAamMeTHoW oOmactu  "Maremarnka U
nHpopMarrka" yepes obecrieueHNE BO3MOXKHOCTH MPUOOPETEHUS M HUCIIOJIb30BaAHUS
0osee rITyOOKHWX T€OMETPUUYECKUX 3HAHUN U JIEUCTBUMA, CIEIU(DUIHBIX T€OMETPUH, U
HEOOXOMUMBIX JUIsl YCHENIHOTO TPOo(ecCHOHATBLHOTO 00pa30BaHUs, CBS3aHHOTO C
WCITOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHEIMU 3aJa4aMH Kypca TeoOMeTpPUM Ha YriayOJeHHOM YpOBHE,
PaCHIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIMpeHne TMPEACTABICHUSI O TEOMETPUU KaK YacTH MHUPOBOU KYJIBTYpPHI H
(dbopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIM MHUPOM;

dbopMHUpOBaHUE TPEJACTABIACHUS O TPOCTPAHCTBEHHBIX (QUTIypaX KaKk o
BOKHEHUIIUX MaTeMaTUYECKUX MOJIENSAX, IO3BOJSIONIUX OIUCHIBaTh W M3ydaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIET0 MHUpA, 3HAHWE MOHSATHUMHOIO ammapara Mo pasieny
"CrepeomeTpus" yd4eOHOTO Kypca T€OMETPHH;

dbopMHUpoBaHHE YMEHHS BJIaJIETh OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
dburypax M X OCHOBHBIMH CBOMCTBAaMH, 3HAHHE TeopeM, GOpMyT M YMEHHE HX
MPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHJAPTHBIE CIOCOOBI
pelIeHus 3a1a9;

dbopMHupoOBaHE YMEHHUS pPACIO3HABATh HA YEPTEkKaX, MOJEISIX U B PEaTbHOM
MHUpPE MHOTOTPAHHUKH M TeJIa BPAIICHUSI, KOHCTPYHUPOBATh TE€OMETPUUYECKUE MOJICIIH,

dbopMHupOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTEeMaTHYECKUX TeOopul, (OpMUPOBAHWE TIOHMMAHHS POJIHM aKCHOMATHUKH TIPU
MIPOBEICHUH PACCYKJICHU;

dbopMHpoBaHUWE YMEHHUS BIIAJIETh METOAaMHU JO0Ka3aTeIbCTB U aJITOPUTMOB
pelieHusi, yMEHUsI UX MPUMEHSTh, IPOBOJUThH JOKA3aTEIbHBIE PACCYXKICHUS B X0
pelIeHus] CTEPEOMETPUYECKUX 3a/lad W 3a/lad C MPAKTHUYECKUM COJIepKAHUEM,
dbopMupoBaHUE TIPEACTABICHUS O HEOOXOIUMOCTH JOKA3aTeIbCTB P 000CHOBAaHUH
MaTEMaTUYECKUX YTBEPKIACHUN W POJM aKCHOMATUKH B MPOBEJACHHUH JETYKTHBHBIX
pacCcyXICHUN;

pa3BUTHE ©  COBEPIICHCTBOBAHWUE  HMHTCIUICKTYATbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM 00yYaroImMXcsi, MO3HABATEILHON AaKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHUHN, KpUTUIHOCTH MBIIIICHUS, HHTEPECca K U3YICHHUIO TEOMETPHH;

dbopmupoBaHre (PYHKIIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHON T'C€OMETPHU:
YMEHHUS paclo3HaBaTh IMPOSIBJICHUS TEOMETPHUYECKUX TOHATHHA, OOBEKTOB H
3aKOHOMEPHOCTECH B PCAJbHBIX >KM3HCHHBIX CHTYallUAX W TPH U3YYCHUH JAPYTHX
y4eOHBIX  NPEIMETOB, TMPOSIBICHHUS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTyallud, MCCIENIOBAHUSA TIOCTPOCHHBIX MOJIENEH,
WHTEPIPETALUU MTOJTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JTUHUSAMU yueOHOTO Kypca "T'eomerpus" B 10 -
11 knaccax snsirotcst: "[Ipsimble u 10cKOCTH B mpocTpaHcTBe', "MHOrorpaHHuku",
"Tena BpameHus", "BekTopbl M KOOpIHWHATBI B TmpocTpaHcTBe", "/[BrkeHust B
MpOCTpaHCTBE".

Chopmymupoannoe B DPI'OC COQO TpeboBaHue '"ymMeTb ONEpUPOBATH
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MOHATUSAMU", PEJIEBAHTHBIX TEOMETPUU HA YIiIyOieHHOM ypoBHE oO0yuenus B 10 - 11
KJIacCaxX, OTHOCHUTCS KO BCEM COJIepKAaTeNIbHBIM JIMHHUSAM Yy4eOHOro Kypca, a
dbopMmupoBaHHE  JIOTMUECKHX  YMEHHMM  pacmlpefensieTcss He  TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSIM, HO U 10 Togam oOydenus. Copepikanue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysbTaTaM ocBoeHus DenepanbHoi paboueit
IPOrpaMMbl, pacHpeleleHHbIM [0 TroAaM OO0Yy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, IPHHIMIHAIBHBIM BOIpOCaM OOyYaroniuecs
oOpalaJuch  HEOAHOKPATHO, YTO  TO3BOJIIET  OPraHuW30BaThb  OBJIAJICHUE
reOMETPUYECKUMU MOHATUSIMU M HaBBIKAMH IOCJIEAOBATENIBHO U MOCTYINATEIbHO, C
COOJII0JIEHMEM TPHUHIIMIA MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUarONINXCsl, paciupsisi U yriayosss ee,
o0Opa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos K M3y4EHUIO TEOMETPUHN Ha yTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gatb  ycnmoBus s nuddepeHnmanu  00ydeHHs, — MOCTPOEHUS
WHIUBUTY ATbHBIX

o0pa3oBaTeNbHBIX MPOrpaMM, 00ecneuuTh yriayOJeHHOE M3YYeHHE T€OMETPHH
KaK cocTaBJisronied yueonoro npeamera "MaremaTtuka';

MOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO M3YUYEHUSI MAaTEMATUKHU C YYETOM
BbIOOpa Oynymiedt npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKY OOIIUM U
npodeCCUOHATIEHBIM 00pa30BaHUEM.

OO0miee YMCIIO YacoOB, PEKOMEHJIOBAHHBIX JJii HM3y4YeHUsS Yy4eOHOro Kypca
"T'eomerpus" Ha yriyoneHHoMm ypoBHe - 204 yaca: B 10 knacce - 102 yaca (3 vaca B
Henento), B 11 kiacce - 102 gaca (3 yaca B Hezelo).

Conep:xkanue o0yyenusi B 10 kinacce.

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE.

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTh, IPOCTPAHCTBO.

[TonsitTue 00 AaKCMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHOe pacnonokeHue nOpsAMBIX B NPOCTPAHCTBE: NEPECEKAIOIINECS,
MapajiyieIbHbIE U CKpEIUBarOIIMecs npsMbie. [IpU3Haky CKpenBarOIIMXCS TPSMBIX.
[TapanienbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MAapAJUICIbHBIE PSIMbIE B
MPOCTPAHCTBE, TNAPAIIEIBHOCTh TPEX IMPAMBIX, MAPAJICIBHOCTh MPSIMOU U
riockoctu. [lapannenbHoe U LEHTpaIbHOE MPOECKTUPOBAHUE, W300pakeHue (uryp.
OcHOBHBIE CBOICTBa MapajuIeNbHOTO TMpoekTupoBanus. M3oOpaxenue ¢uryp B
MapajuIeJIbHOW NPOEKIUU. YTJbl C COHANPAaBICHHBIMUA CTOPOHAMH, YIOJ MEXIY
NpsAMBIMA B NpocTpaHcTBe. llapaminenpHOCTH  IIOCKOCTEM:  NIapasulesibHbIE
IJIOCKOCTH, CBOMCTBA NapajuleibHbIX IIOoCKocTer. [Ipocreiimme npocTpaHCTBEHHBIE
GbUTypBI Ha MIIOCKOCTH: TETPAdP, MapaUICICTUIE/, TOCTPOSHNE CEYCHHI.

[lepneHaUKyISIPHOCTh TPSMOW M IUIOCKOCTH: TEPIEHAUKYJISIPHBIE TPSAMBIE B
MPOCTPAHCTBE, MPSIMbIC MAPAIJIEIbHBIE U NEPIECHIUKYISPHBIE K TIIOCKOCTH, MMPU3HAK



MEPIIEHAUKYJISIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O IIPSMOU MEPIIEHAUKYIISIPHON
10ckocTH. OpTOroHaNbHOE NPOEKTHpOBaHWE. IlepneHAuKynslp W HaKJIOHHBIE:
pacCTOSIHHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT IPSAMOM 10 IUIOCKOCTH,
npoekius ¢GUrypsl Ha IUIOCKOCTb. lleprneHauKynspHOCTh IUIOCKOCTEH: MpHU3HAK
NIEPIEHINKYJIIPHOCTH JIBYX IUIOCKOCTEN. Teopema o0 Tpex NepneHIuKyJIsapax.

VYTIbl B IPOCTPAHCTBE: YTOJ MEXKAY IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN yTOJ,
JIMHEWHBIN YIroJI IBYTPaHHOTO yIuia. TpexrpaHHelii ¥ MHOTOrpaHHbIe yriibl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX M JIBYTPaHHBIX YTIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHUKH.

Buasl MHOrOrpaHHMKOB, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yroabHas
npusMa, npsiMasi ¥ HakJIOHHasl MPU3MbI, OOKOBasi U IMOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapayenenuner, TpAMOYTOJIBHBIM NapajuIeseuIe] U ero cBorucrsa. Kparuaiimme
IyTH Ha MOBEPXHOCTH MHOTrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema [lucdaropa. Ilupamuaa: n-yronpHas nmupamua, OIpaBUIbHAS U yCEUEHHAas
nupamuapl. CBoiicTBa peGep W OOKOBBIX TpaHEH NPABUIBHOW IMMHPAMUIBI.
[IpaBriibHBIE MHOTOTPAHHMKH: IIPaBWIIbHAS IIpU3Ma M NpPaBWIbHAA IHPAMMIA,
IpaBUIbHAS TPEyrojbHas NMUpaMuia U NpaBWIbHBINA TeTpa’ap, KyO. IIpencraBnenue
O NMPaBUJIBHBIX MHOTOI'PAHHUKAX: OKTAIP, JOJECKAdAP U UKOCABP.

Bolunciienre 31eMeHTOB MHOTOTPAaHHUKOB: pedpa, auaroHanu, yribl. [lnomans
OOKOBOW TMOBEPXHOCTM M TOJHOM TOBEPXHOCTH MPSMON MPU3MBI, ILJIOLIAIb
OCHOBaHMM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM mpu3Msbl. [lnoniaas 00koBOM
IIOBEPXHOCTH M IIOBEPXHOCTH IPAaBWIBHOM IHpPaMHUIBI, TEOpEMa O ILIOIIAAU
YCE€YEHHOM ITUPAMHUJIBI.

CummeTpuss B OPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUM  NPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPaBUIBHOM MHOTOIPAHHHUKE: CHMMETpUS
napajuieJieiunea, CHUMMETPUS NPaBUJIBHBIX IIPHU3M, CUMMETpUA IPAaBWIBHOU
IIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE.

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEAPHBIC, COHANPABIEHHBIE W  IPOTHUBONOJIOXKHO
HaIlpaBJIECHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOpAMU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHNE BEKTOpPA HA YHUCIIO.
CBoiicTBa ciiokeHus BEKTOpOB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha yucio. [lonstue
KOMIUIaHapHble BEKTOpbL. [Ipu3Hak KOMIUIaHApHOCTH Tpex BeKTOpoB. IIpaBuio
napaienenunena. Teopema 0O pasiloXEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsmoyronpHasg cucrema KOOpAMHAT B IIpOCTpaHcTBe. KoopauHaTel
BekTOpa. CBf3p MEXJy KOOpAMHAaTaMU BEKTOpa M KOOPAMHATAMM TOYEK. YTOII
Mexay BekTopaMu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

Coaep:xanue o0yuenus B 11 kiacce.



Tena Bpamenus.

[TonaTusi:  UWIMHOpPUYECKAass  IOBEPXHOCTh, KOHHMYECKas  IOBEPXHOCTb,
chepudeckasi MOBEpXHOCTh, 00pa3yroIue MOBEPXHOCTEN. Tema BpaleHus:: UInHIP,
KOHYC, YCEYeHHBIM KOHYyC, cdepa, map. Bzaumuoe pacronoxenue cdepsl u
MJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe. M3o0pakeHue Tenm BpalleHUs Ha
rmiockocTu. Pa3Beprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O6beM. OcHOBHBIE CBOMCTBA 00BeMOB Tel. Teopema 00 oObeMme
NPSIMOYTOJILHOTO Mapaijieyienuiena U ciaeactBuss w3 Hee. O0beM MpsMOd U
HAKJIOHHOW TPU3MBI, IWIMHAPA, MUpaMuibl U KoHyca. OO0beM Iapa M IapoBOTO
CerMeHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
HWIMHAP, OMUCaHHas OKoJIo InHpa. [lepecedenne cepsl U mapa ¢ mioCKOCThIO.
Kacanue mapa u cepsl minockocTsio. [loHsTHE MHOTOrpaHHUKA, OMTUCAHHOTO OKOJIO
cdepsl, chephl, BOUCAHHONW B MHOTOTPAHHUK WJIH TEJIO BPAILICHMUS.

[Tnomans MOBEPXHOCTH MHWJIMHIpA, KOHyCa, IUIOMIAAb chepbl W ee dYacTei.
ITonobue B mpocrtpancTBe. OTHOIIEHHME OO0BEMOB, TIUIOMIANCH TOBEPXHOCTEH
nonoOubix ¢uryp. IlpeoOpa3oBanme momobusi, romoreTus. Pemenue 3agau Ha
MJIOCKOCTH C UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHHi! MHOTOTPAHHUKOB M TEJ BpalCHUS: CEUCHUS IUIMHIpPA
(mapayyienbHO W TNEPHEHJIUKYJISIPHO OCH), CEUEeHHS KoHyca (mapajuiesibHOe
OCHOBAHHUIO U TIPOXOJAIIEe Yepe3 BEPIIMHY), CEUCHMs Iapa, METOJbl MOCTPOCHUS
CEUCHUM: METOJ CJICJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEepeHOca
CEKYLLIEH MIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B MPOCTPAHCTBE.

Bekropsl B npoctpanctBe. Onepannu HajJ BEKTOpaMU. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. CBOMCTBA BEKTOPHOr0 yMHOXeHUs. [IpsMoyroyibHas cucrema KOOpAUHAT
B mpoctpanctBe. KoopnuHatel Bektopa. PasznoxkeHune BekTopa 1o 0aswucy.
KoopanHaTHO-BEKTOPHBINA METO/I ITPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JIBUKEeHUS B IPOCTPAHCTBE.

JIBuxkenust mpocTpancTBa. OtoOpaxeHus. J[BrkeHuss U paBeHCTBO (uryp.
O6mue cBoiicTBa JBWXKEHMI. Buabsl JIBIKEHUI: nNapaUledbHbIA  MEPEHOC,
IEHTpajdbHasl CHUMMETPHUS, 3€pKajibHasi CUMMETpHUS, IOBOPOT BOKPYT MPSIMOil.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.

IIpeaMeTHble pe3yJbTaTbl MO OTAEJbHBIM TeMaM Y4eOHOro Kypca
"T'eomerpus'. K konmy 10 ki1acca o0y4aommicss HAyUYMTCs:

CBOOOJTHO OTNEPUPOBATH OCHOBHBIMH MOHATUSMH CTEPEOMETPHUH TMPU PEIICHUU
3a/1a4 U MPOBEJICHUH MAaTEMAaTUUECKUX PACCYKICHHUI;

OPUMEHSTh AKCUOMBI CTEPEOMETPUU M CIEACTBUA M3 HUX IMpPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

KJIacCU(PUIMPOBaTh B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;



CBOOOJIHO OMEpUPOBATh IMOHATHUSMH, CBS3AHHBIMU C yTJaMU B MPOCTPAHCTBE:
MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKITY MIPSIMOU U IIIOCKOCTHIO;

CBOOOJHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TpU3Ma, MHPAMHUIA,
NPSIMOYTOJIHBIN Napajljiesienunen, Kyo);

KJIaccu(pUIMpoBaTh MHOTOTPAHHUKH, BBIOWpass OCHOBAHUS IS KiIacCU(DHUKAINN;
CBOOOJHO OIEPUPOBATHh TMOHATHUSIMH, CBSI3AHHBIMA C CEUYEHHEM MHOTOTPAHHHKOB
TJIOCKOCTHIO;

BBITIOJIHATh TapaJICIbHOE, IEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTHPOBAHUE
GbuUTyp Ha TUIOCKOCTh, BBITIOJIHATH N300payKeHHS (GUTYP Ha MIOCKOCTH;

CTPOUTHh CEYCHHS MHOTOTPAaHHUKOB pa3IUYHBIMH METOJAMH, BBITIOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEeKH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BHI
CBEpXY, COOKY, CHU3Y;

BBIYUCIISATh IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpamMuia),
TE€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJTHO OMEPHPOBATH TOHATHSAMH, COOTBETCTBYIONIUMU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS HAJl BEKTOPaMU;

pemarh 3a7a4M Ha JOKA3aTeJIbCTBO MaTEMAaTHYECKUX OTHOIICHUH U HAXO0XICHHUE
TCOMETPUYCCKUX  BEJIMYMH, TPUMEHSS HW3BECTHBIC METOJbI TIPH  PEIICHUU
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

NPUMEHATh  MPOCTEHIIME  TPOrpaMMHBIE  CpPEACTBA W DIIGKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKaTh, MpeoOpa3oOBbIBATH W  HMHTEPIPETHUPOBATH  WHEOOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha YepTekax Hu
PUCYHKaX;

MPUMEHSATh TOJTyYEHHbIC 3HAHWS Ha MPAKTHKE: CPAaBHUBATh W AHAIM3UPOBATH
peaybHBIC CUTYAINH, PUMEHSATh U3yYEHHBIC MIOHATHS B MPOIIECCE TIOUCKA PEIICHUS
MaTeMaTH4eCKu cPopMyIMPOBAHHOMN TPOOIEMBI, MOICITUPOBATH PEATbHBIC CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIC MOJEIH C HCIIOJIB30BAHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara aireOpbl, perarh MPaKTUYECKHUE
3aJ1a4y¥, CBA3AHHBIC C HAXOXKJICHUEM T€OMETPUICCKUX BEITMYUNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

IIpeaMeTHble pe3yJbTaTbl MO OTAEJbHBIM TeMaM Y4eOHOro Kypca
"T'eomerpus'. K konny 11 kiacca o0y4aromuiicss HAyYuTCS:

CBOOOJHO OMEpUPOBATh TMOHSATUSMHU, CBSI3aHHBIMH C  IHJIAHIPUYECKOMH,
KOHUYECKOH U CHEepUIEeCKON MMOBEPXHOCTIMHU, OOBSICHATH CITOCOOBI MTOTYYEHUS;

OTIepUPOBATh TOHATUSMHU, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IHIMHIPOM,
KOHYCOM, c(hepoit u mapom;



pacno3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, cepa U map) U OOBICHATH
CIIOCOOBI MOTYUYEHUS TEJT BPAICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHl U MIIOCKOCTH; BBIYUCISATH
BEITUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJl BpaleHHUs, OOBEMBI W IUIONIA/IN
MOBEPXHOCTEH MHOTOTPAHHWUKOB W TEJN BpaIeHUs, TEOMETPHYECKUX Tel ¢
npuMeHeHueM popmy;

CBOOOJHO ONEPHUPOBATH TIOHSTHSIMH, CBSI3aHHBIMH C KOMOWHAIIUSAMH TeEI
BpaIcHUS ¥ MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cepy W ONMMCAHHBIN
okoJ10 cpepsbl, chepa, BMcaHHAsS B MHOTOTPaHHUK WIH TEJIO BpallleHuUs;

BBIYHCIIATH COOTHOIICHHUS MEXIy TUIOMIQJSIMH IOBEPXHOCTEH W oObeMaMu
IMOJOOHBIX TEN;

U300paXkaTh U3ydyaeMble QUTYpPbI, BHITOIHATH (BEHIHOCHBIE) IJIOCKUE YEPTEKU U3
PUCYHKOB TIPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAILICHNUS;

U3BJIEKaTh, HWHTEPIPETHPOBATH M  MNpeoOpa3oBbiBaTh  WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax Hu
PUCYHKaX;

CBOOOTHO OTIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHUCTEME KOOPJIWHAT; PEIlaTh
T€OMETPUYCCKUEC 3aJ1a4d Ha BBIUYMCJICHUE YTJIOB MEXKIY MPSIMBIMHA U TUIOCKOCTSIMH,
BBIYHCIICHUE PACCTOSHUM OT TOYKH JI0 IIOCKOCTH, B IIEJIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOT'O METO[a MPU PEIICHUH;

CBOOOJHO  ONEpUpOBaTh TMOHATHSMH, CBS3aHHBIMHM C  JBHKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHU;

BBITIOJIHATh ~ M300pa)X€HUST MHOTOTPAaHHUKOM M TeJl  BpaIllEeHUs MpuU
napajijieIbHOM TEePEeHOCe, IEHTPATbHON CUMMETPHUH, 3€PKaIbHON CUMMETPHH, MPHU
MOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanmsl mo00us;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB M TEN BpaICHUS: CEUEHUS HIUHIpPA
(mapannenbHO W TMEPHIEHANKYISIPHO OCH), CEYeHHs] KOHyca (mapajuienbHOe
OCHOBAHHMIO M TIPOXO/IAIIEE Yepe3 BEPIIUHY ), CESUCHUS II1apa;

UCIIOJIB30BaTh METOJBI TIOCTPOCHHUS CEUYCHHM: METOJI  CJICAO0B, METOJ
BHYTPEHHETO MPOEKTHPOBAHUS, METOJ MEpPEeHOCca CEKyIlel IUIOCKOCTH; JOKa3hIBaTh
TCOMETPUICCKUE YTBEPIKICHUS;

OPUMEHSTh TeoMeTpuueckue (akThl JUIsl pElIeHUs] CTEPEOMETPUYECKUX 3ajad,
MIPEATNOoIaraloInX HECKOJIbKO IIAaroB PeIIeHus, €CJIU yCIOBUS MPUMEHEHHUS 3a]JaHbl B
SIBHOU U HEsABHOU (popme;

pemiarh 3a7a4u Ha JOKA3aTelIbCTBO MaTEMAaTUYECKUX OTHOIICHUN U HAXOXKICHHUE
r€OMETPUIYECKUX BEIHYUNH;

NPUMEHSTh TPOTPAMMHBIE CpPEACTBA W DJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSATH TOJyYCHHBIC 3HAHUS HA TPAKTUKE: CPABHHBATh, aHAIM3UPOBATH H



OLICHUBATh pEAJIbHbIE CHUTyalMH, IPUMEHATH W3YYCHHBIE IIOHATUS, TEOPEMBI,
CBOMCTBa B IIpolLlecCe€ I[IOMCKA pEIIeHUs MaTeMaTU4ecku CcGHOpMYyIUPOBAHHON
npo0JieMbl, MOJEIUPOBATh peajbHbIE CUTYallMd Ha SI3bIKE€ F€OMETPHH, MCCIIEI0BATh
IIOCTPOCHHBIE MOJENIA C MCHOJIB30BAHMEM T'€OMETPUYECKHUX IOHATHM M TEOPEM,
anmapaTta ainreOpbl, pemaTh MPaKTHYECKHUE 3aJauyd, CBS3aHHBIE C HaXOXKJICHUEM
F€OMETPUUECKUX BEJIUYNH;

UMETh TIPEACTaBIICHUs OO0 OCHOBHBIX 3Talax pPa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTH (QyHAAMEHTA PAa3BUTHUS TEXHOJIOTUH.

PabGouyast nporpamma y4eOHOro kypca '""BeposiTHOCTb M cTaTHCTHKA' .
IHosicHuTEIbHAA 3aIIHCKA.

VYyebOnniii kypc "BepodaTHOCTh U cTaTuCTUKA" YriIyOJIeHHOTO YPOBHSI SIBIISETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriyOJIeHHOTO ypOBHS
HAa YypOBHE CpemaHero oOmiero obOpa3oBaHus. YUeOHBIM Kypc TpeaHa3HAYCH IS
(dopMHpOBaHUA Yy OOYYArOIIMXCSl CTATUCTUYECKOW KyJIbTYpPhl M TOHHMAHHS POJIU
TEOPUH BEpPOSTHOCTEM Kak MaTeMaTUYeCKOro HWHCTPYMEHTa [UIsl HU3yYeHHs
Clly4ailHbIX COOBITHH, BEJIMYMH W mpoueccoB. [Ipu u3ydyeHnn kKypca oOoraiaroTcs
MPEACTaBICHUS OOYyYalolMXCs O METOAAX MCCIENOBaHUd HW3MEHYMBOTO MHpA,
pa3BUBAETCS MOHMMAHWE 3HAYMMOCTH M OOIIHOCTM MAaTeMAaTHMYECKHX METO/IOB
NMO3HAHMA KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO0 €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUSI.

Copnepxanve y4yeOHOro Kypca HalpaBJIE€HO Ha 3aKpeIuieHHe 3HaHW,
MOJTyYEHHBIX IPU U3YUEHUH Kypca Ha ypOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHus, U Ha
pa3BHUTHE NPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXy HUMU Ha
BAXHBIX IPHUMEPAX, CIOXKETBI KOTOPBIX MOYEPHHYTHI M3 OKpyKarouero mupa. B
pe3ynbTare y 00ydaromuxcs TOJDKHO ChOPMHUPOBATHCS TIPEICTaBICHNE O Hanbolee
yHOTPEOUTENbHBIX U OOIIMX MaTeMaTHMYECKUX MOJEINAX, HCIOIb3YyEeMbIX Jis
ONHCAHMS AHTPONOMETPUUYECKHX U JeMOrpaUyecKuX BEJIWYMH, MOrPEIIHOCTEN B
pa3nuYHbIE pPOJA M3MEPEHUSX, JJIMTEIbHOCTH O€30TKa3HOW pabdOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJIICHUN U MPOLECCOB B 00IIEeCTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30i JUisi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTHMUECKUX METO/OB,
HEOOXOJMMBIX CIECIMAIMCTAM HE TOJbKO MHXKEHEPHBIX CHEIUATbHOCTEH, HO TaKKe
COLIMAJIBHBIX M TICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHbIE 00I1IE€CTBEHHbIE HAYKH B
3HAYUTEIBHOM MEpPEe UCTIONB3YIOT alapaT aHaiau3a 0oJblIuX JHaHHbIX. LleHTpanbHyo
yacTh Y4YeOHOro Kypca 3aHUMaeT OOCYXJICHHE 3aKkOoHa OOJIBIIUX YHUCET -
(byHIaMEHTaJIbHOTO 3aKOHA MPUPO/Ibl, UMEIOIIETO MATEMAaTHYECKYIO (POPMAIIN3ALINIO.

B cooTBercTBHM ¢ yKa3aHHBIMH LIEJISIMH B CTPYKType YyueOHOro Kypca
"BeposiTHOCT, M CTaTUCTHKA" Ha YIIIyOJIGHHOM YpPOBHE BBIIEJICHBI OCHOBHBIE
conepkarenbHble aUHUM: "Ciaydalinple coObITHs W BeposiTHocTH" u "CiydaliHble
BEJIMYMHBI U 3aKOH OOJIbIIKX yncen".



[ToMuMO OCHOBHBIX JIMHMM B y4€OHBIM KypC BKIIFOUEHBI SJIEMEHTHI TEOPUU
rpadoB U TEOpPUH MHOMXKECTB, HEOOXOAUMBIE ISl TOJTHOIIEHHOTO OCBOSHUSI MaTepHralia
JTAHHOTO YYEOHOTO Kypca U CMEKHBIX MaTeMaTHYECKUX YUEOHBIX KYpPCOB.

Conepxanne auaun "CiayyailHble COOBITHS UM BEPOSATHOCTU" CIYKUT OCHOBOM
I GOpMHUPOBaHUS TPEACTABICHUM O paCIpEeeICHUA BEpPOSTHOCTEH MEKIY
3HAYEHUSIMUA CITyYalHBIX BEJIMYKMH. Ba)kHyrO0 4acTh B 3TOM COAEPKATEIbHON JIMHUU
3aHMMAeT M3y4YeHUE T€OMETPUYECKOTO0 M OWHOMHUAJIBHOTO paclpeleseHud u
3HAKOMCTBO C UX HEMNPEPHIBHHIMM aHAJOTaMHU - IOKa3aTeJIbHbIM W HOPMaJbHBIM
pacrnpeneneHUusIMH.

TeMmbl, CBsiI3aHHBIE C  HENPEPBIBHBIMU  CIIy4aWHBIMU  BEJIMYMHAMH U
pacnpeiefieHus MM, AaKUEHTUPYIOT BHHMaHUE OOYyYalollMXCsi Ha OINUCAaHUU W
M3YYEHUHU CIIyYaWHBIX SBJICHUM C TOMOIIBIO HENpephIBHBIX (yHKIMA. OCHOBHOE
BHUMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeICIICHUSIM.

B ydeOHOM Kkypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE HW3YYCHHUE CBSI3H
MEXKJy CIy4YallHbIMM BEJIMYMHAMU M OMNHCAHHUE HJTOM CBA3M C MOMOIIBIO
kKod(ppunmeHTa KOppeIsIIHM H €ro BBIOOPOYHOIO aHAJora. OTH  DJICMEHTHI
coJlep>KaHUs pa3BUBAIOT Temy "Jluarpammel paccenBaHUs'", U3yUYEHHYI0 Ha ypOBHE
OCHOBHOI'O 0011Ier0 00pa3oBaHus, © BO MHOI'OM ONUPAIOTCSA HA CBEJIEHUS U3 KYypCOB
anreOpbl U T€OMETPHH.

Eme onuH sneMeHT conepkaHus, KOTOPBIA MpeiaraeTcst Ha 03HaKOMUTEIbHOM
YPOBHE - TIOCJIEIOBATEIIBHOCTh CIYyYallHBIX HE3aBUCHUMBIX COOBITUH, HACTYMAIOIIUX B
eAMHUIY BpeMeHUu. O3HaKOMJIEHHE C paclpeiesieHUeM BEpOSITHOCTEH KOJMYEeCTBa
TaKMX COOBITUM HOCHT pa3BUBAIOIIMNA XapaKTep U SBIAETCA aKTyalbHBIM IS
Oyqymux aOMTYpPUEHTOB, OCTYMAIOIIUX HA y4eOHbIE CHEIUATbHOCTU, CBSI3aHHBIE C
OOIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHUEM.

OO0miee uYKMCIIO YacoB, PEKOMEHJOBAHHBIX JUIsI U3Y4YEHHUS Y4YeOHOro Kypca
"BeposiTHOCTh 1 cTaTUCTHKA" HA yriayOJeHHOM ypoBHE - 68 wacos: B 10 kiacce - 34
yaca (1 yac B Henento), B 11 kiacce - 34 yaca (1 yac B Henemno)

Conep:xanue o0yuenus: B 10 kiacce.

I'pad, cssubIl rpad, nmytu B rpade: nuukibl U nenud. CteneHb (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miockocTH. [lepeBbs.

Crny4aiiHble SKCIIEpUMEHTHI (OTBITHI) M CIy4allHbIE COOBITHS. DJEeMEHTapHbIC
coObITHs (McxoAbl). BeposiTHOCTh cinydallHOro coObITHs. biu3ocTh 4acToThl U
BepOsTHOCTU cOObITUH. CilyyaliHble ONBITHI C PABHOBO3MOXHBIMH 3JI€MEHTapPHBIMU
COOBITHSIMHU.

Omneparnuu Hajg COOBITUAMH: TIEpeceueHre, OOBbeIUHEHUE, MPOTUBOIOJIOKHBIC
coObITud. [Jnarpammsl Ditnepa. opmyiia CIOKEHUS BEPOSITHOCTEM.

VYciioBHasE BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEW. JlepeBo ciaydanHOro
skcniepumenta. Gopmyna nomHou BepositTHOcTH. @opmyna baiieca. He3zaBucumblie
COOBITHSI.



bunapHbIil ciy4aifHbpld OMBIT (MCTBITAHWE), YCIIeX W Heyaada. HeszaBucumbie
ucneiTanus. Cepust HE3aBUCUMBIX MCIBITAHUN 110 IepBoro ycnexa. [lepectaHoBku n
dakropuan. Yucno coueranuit. Tpeyronpauk [lackamns. ®opmyna 6maoma HeroToHa.

Cepust HezaBHCUMBIX UcTbITaHUN bepuymmm. CiydailHblil BEIOOpD M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuannas  BenmuuHa.  Pacnpenenmenme — BeposiTHocTeW.  [Imarpamma
pacnpeneneHud. Onepanuu HaJl CIy4alHbIMU BEJIMYMHAMHU. bHHaApHas ciydailHas
BesimunHa. [Ipumepsl  pacnpeneineHudd, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHMAJIBHOE.

Conep:xanue o0yuenusi B 11 kiacce.

CoBmecTHOE pacnpelefieHHe JBYyX CIy4YallHbIX BenuuyuH. He3aBucumblie
CJIy4ailHbIE BEJIMYUHBI.

MaremaTuueckoe OxuJaHue cilydailHOM BennuuHbl (pacnpeaenenus). [Ipumepsr
ITPUMEHCHUS MaTEMaTH4YECKOTO OKUAaHUs (cTpaxoBaHue, aorepes).
MatemaTudyeckoe OKHMJaHWE OMHAPHOM CIIy4yallHOM BeJIMYMHBI. Maremarudeckoe
OKMJIAHUE  CYMMBI  CIy4YaWHBIX  BEIWYMH. MaremMarndeckoe  OXUIAHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO PacpeieICHUA.

Jucniepcus 51 CTaHIapTHOE OTKJIOHEHHE CIIly4YaliHOM BEJIUYUHBI
(pacnpenenenust). ducnepcusi OMHApHOW clydailHOW BeIMYMHBI. MartemaTH4yecKoe
OKMJIAHUE MTPOU3BEACHUS U JTUCIEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX BEJINYMH.
Hucnepcust ¥ CcTaHAapTHOE OTKJIOHEHHWE OWHOMHAIBHOTO  PACTIPECIICHHUS.
Hucniepcus 1 CTaHAAPTHOE OTKIIOHEHHE T€OMETPUUECKOT0 PacpeacIICHUS.

HepasenctBo YeObimeBa. Teopema UYeOsnimeBa. Teopema bepHymiu. 3akoH
Oonpmmx  uymcen.  BpiOopouHblii  MeTon ~— ucciedoBaHuil.  BwiGopounbie
xapakTepucTuku. OIleHHBaHHE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JIAHHBIM.
[IpoBepka mpocTeNmmMX TUIIOTE3 C TOMOILIBIO U3YYEHHBIX PACIPEICICHUM.

HenpepeiBuble cinywaiinble BenuuuHbl. [lpumepsl. @DyHKIUA IUIOTHOCTH
BEPOSAITHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneineHue M €ero CBOWCTBA.
3anaun, NMPUBOJAIINAE K MOKA3aTEJIbHOMY PACIpPEIEICHUI0. 3a1auu, NPUBOASAIINE K
HOpPMaJIbHOMY pacnupenesieHn0. OyHKIMS IIIOTHOCTH BEPOSITHOCTH MTOKA3aTEIBHOIO
pacnpeneneHusi, QyHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PACIpPECIICHHUS.
@yHKIMS TUIOTHOCTHA U CBOMCTBA HOPMAJIBHOTO PACIIPENAECIEHUS.

[TocnenoBaTeabHOCTh ~ OJUHOYHBIX  HE3aBUCUMBIX  COOBITUH.  3ajmauw,
MpUBOJSIIME K pacnpenenenuto [lyaccona.

KoBapuanus aByx cinydaitHpix BenuduH. KoaduimeHT IMHEHHON KOPPEIISIIII.
CoBMecTHbIE HAOMIOACHUS ABYX BeIMYUH. BEIOOpOUHBIN KOO PUITMEHT KOPpEAIUu.
Paznuune mexay NTMHENHOMN CBS3bI0 M IIPUUYMHHO-CIIEACTBEHHOM CBA3BIO. JIMHElHAas
perpeccusi, METOJ] HAMMEHBIINX KBAIPaTOB.

IIpeameTrHbie pe3yabTarbl 1O OTAEJbHBIM TeMaM Y4eOHOro Kypca
"BepositHocTh M cTaTucTHKA" . K KOHIYy 10 Ki1acca o0yyaromumiics HAYYUTCH:



CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: Tpad, TUIOCKUM rpad, CBSI3HBIN rpad, MyTh
B rpade, 11eMb, LUKJI, IePEeBO, CTENEHb BEPIINHBI, IEPEBO CIYYaHOIO HKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: CIIy4ailHbId 3KCIIEPUMEHT  (OIIBIT),
Clly4ailHoe COOBITHE, PJIEMEHTapHOE CIydalHOE COOBITHE (DJIEMEHTAPHBIA HCXOI)
CIIy4ailHOrO  OIbITa, HAXOAUTh  BEPOSITHOCTH  COOBITUA B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HAaxXoJUTh U (GOPMYJIUPOBATH COOBITHS: MEPECEUCHUE, OObEAUMHEHUE JTaHHBIX
COOBITHH, COOBITHE, NPOTUBOMOJOXKHOE JAaHHOMY, MCHOJIb30BATh JUArpaMMbl
DOlinepa, KOOPAMHATHYIO MPSAMYIO IJIsl pElIeHUs 3a/ad, MOJIb30BaThCsd (opMysion
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JBYX U TPEX CIIy4YalHbIX COOBITHI;

ONEPUPOBATh MOHATHUSIMU: YCIOBHAs BEPOSITHOCTh, YMHOXXEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYyUYaHOIO HKCIIEPUMEHTA, HAXOUTh BEPOSITHOCTU
COOBITUH C TIOMOIIbIO IMpaBWJIa YMHOXXEHHUS, JIepeBa CIy4yaillHOro OIbITa,
UCIOJIb30BaTh (HOpMyJy TOJHOW BepoATHOCTH, Gopmyiny baiieca mpu pemenuun
3a7a4, OINpEAENATh HE3aBUCUMOCTh COOBITUH 1O ¢GopMylie M IO OpraHu3aluu
CIIy4allHOTO 3KCIIEPUMEHTA;

NPUMEHATh W3Y4YCHHbIE KOMOMHATOpHbIE (QOPMYJBI Ui  MEPEUUCICHHUS
AJIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITHI CIYyYalHOTO OIbITa, PEIICHHS 3aaa4
10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO OMEpPUPOBAThH MOHATUSAMU: OMHAPHBIN CITy4YalHBIN ONBIT (MCHIBITAHUE),
ychnex M HeyJaya, HE3aBUCUMbIE HCIbITAaHUS, CEepUsl MCHBITAHUNA, HAXOJUTh
BEPOSITHOCTU COOBITUI: B CEpUU UCIIBITAHUH 10 IEPBOrO yCIexa, B CEPUU UCTIBITAHUN
bepnynnu, B oOmbITe, CBSA3aHHOM CO CIy4ailHBIM BBIOOPOM U3 KOHEYHOMU
COBOKYITHOCTU;

cBOOO/IHO ONEpUpPOBaTh MOHATHAMH: ClydyaliHas BEJIMYMHA, pacIlpeesieHue
BEpPOATHOCTEW, JAMarpaMMa pacrpezeseHusi, OuHapHas ciyvailHas BeJMYHHA,
reoMeTpuyYecKoe, OMHOMHUAIBHOE paclpeaeeHHe.

IIpeaMeTHbIe pe3yJbTaTbl MO OTAEJBHBIM TeMaM Y4eOHOro Kypca
"BepossiTHOCTb U ctaTtucTHKA'. K KoHIy 11 Ki1acca o0y4arommiicss HAy4YMTCs:

ONEPUPOBATH TOHATUSAMHU: COBMECTHOE PACHPEACIICHUE [BYX CIy4alHBIX
BEJIMYMH, HMCIOJb30BaTh TAOJIMIy COBMECTHOTO pacHpeiesieHus JIBYX CIIy4YalHBIX
BEJIMYMH JUISl BBIIEJICHHUS pACIpelesieHus KaXXJOW BEJIMYHHBI, OINPEICICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OIEpUPOBATh MOHATHEM MATEMAaTUYECKOTO OXHUAAHUS CIydaiHOU
BEJMYMHBI (pacnpeiesieHus1), IPUMEHSITh CBOMCTBA MAaTEMaTUUYECKOT0 OKUJIaHUS TPU
pEelIeHUN 3a/lay, BBIYUCIATH MaTEMaTUYECKOE OXHUJAaHHEe OWHOMHAIBHOTO H
reOMETPUYECKOTO PACIIPECIICHMI;

CcBOOOZIHO OIEpPUPOBaTh MOHATUSAMHU: JAMUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYUHBI, NPUMEHATH CBOMCTBA JUCIIEPCUU CIyYalHOW BEIWYUHBI
(pactipenenieHHs) TpPHU PELICHUH 33]a4, BBIYMCIATH JUCHEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO paclpeleIeHUl;

BBIYKCIIATh BBIOOPOYHBIE XapPaKTEPUCTHUKUA MO JAHHOW BBIOOPKE M OLEHUBATH



XapaKTEePUCTUKU  TEHEPAJIbHOM  COBOKYMHOCTH  JaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukam. OIIEHHBATh BEPOSTHOCTH COOBITUHA M TPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE TUIIOTE3BI, ITOJIB3YSICh N3YYEHHBIMHU PACIIPEICIICHUSMU.
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