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1. ITosicHUTETIbHAA 3aANNCKA

PaGouass mporpamMma y4yeOHOW auCHUIUIMHBI «Marematnka» pa3paboTaHa Ha
ocHoBanuu TpedoBannii ®I'OC COO, ®OIT COO u ®I'OC CIIO gns peanuszanuu
oOpazoBatenbHOM porpamMmbl 21.02.19 3emueycTpoiicTBo.

VYuebHubiii npenmer «MaremaTuka» BXOAUT B 0OO0IIE00pa30BaTENbHBIA IUKII,
NOJALMKI: 00s3aTelbHasl 4YacTh, YriayOJEHHBIM YpOBEHb, NPO(HUIbHBIE ydeOHBIE
MpeAMETHI M YUTAETCSl Ha NEPBOM Kypce 00ydeHUsI.

2. Ilnanupyembie pe3yabTaThl 0CBOeHHMS yueOHOro npeamera «MaremaTuka».
B pesynbrare uzyuenus yuebHoro npenmera «MaremaTukay CTYAEHT JOJHKEH
chopMHUPOBATH CIEAYIONINE PE3YIbTATHI

JInYHOCTHBIE pPe3yJIbTATHI:

JImaHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOro mpeamera «MareMaTukay
JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUN,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pPAaCIIMPEHUE >KU3HEHHOTO
OMbITA W ONbITA JACATEIBHOCTH B MPOILECCE pPEATU3AIMUA OCHOBHBIX HaNpPaBICHUI
BOCIUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

JIP 1 zparxcoanckozo eocnumanus:

JIP 1.1 cdopMUpOBaHHOCTH TPAXKIAHCKOMN MO3UIIMKA O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

JIP 1.2 npencraBieHneM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHHH, MPOIEAYp TPaxJaHCKOTO oO1iecTBa (BBIOOPHI,
OMPOCHI U TP.);

JIP 1.3 ymeHunem B3aMMOJEHUCTBOBATh C COUUAIIBHBIMA UHCTUTYTaMUA B COOTBETCTBUHU
C UX QYHKIMSIMU U Ha3HAYCHUEM;

JIP 2 nampuomuueckozo 60cnumanus:

JIP 2.1 cpopMHUpOBAaHHOCTh POCCUUCKON T'PaKIAaHCKONW MICHTUYHOCTH, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOM MAaT€MaTWKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUXKEHUAM POCCUMCKHUX MAaTEMAaTHUKOB M POCCHUICKON MaTeMaTUYE€CKOW IIKOJIbI, K
UCIIOJIb30BAHUIO O3TUX JOCTKEHUW B JPYrUX HAyKax, TEXHOJOTHusX, cdepax
SKOHOMHUKU;

JIP 3 dyxo6no-upascmeennozo 6ocnumanusi:

JIP 3.1 oco3HaHreM AyXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOa;

JIP 3.2 cdhopMHpOBaHHOCTh, HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TIOBEICHHS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUN HAYKH U JIESITEIbHOCTHIO
YYEHOTO;

JIP 3.3 oco3HaHueM JTUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETo;

JIP 4 3cmemuueckoz2o eocnumanus:

JIP 4.1 >cTreTMYecKUM OTHOILICHUEM K MHPY, BKJIKOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELICHUM, PACCyKICHUN;

JIP 4.2 BOCHpUMMYHMBOCTBIO K MATEMaTUYECKUM AaCIEeKTaM pa3JIuYHbIX BHUJOB
HCKYCCTBA;



JIP 5 ¢puzuueckozo eocnumanusn:

JIP 5.1 cdopMuUpOBaHHOCTh YMEHHUS NPHUMEHSIThH MaTEMaTHYECKHUE 3HAHUS B
WHTEpecax 3I0pOBOTrO M 6e30macHOro 00pasa KW3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (37I0pOBOE NUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUUA U
OTJIbIXa, peryJsipHas pU3nyeckast akTUBHOCTH);

JIP 5.2 (Qusumyeckoro COBEPIICHCTBOBAaHUS IMpPU  3aHIATHIX  CIIOPTUBHO-
03JI0POBUTENILHOM JEATEIBHOCTHIO;

JIP 6 mpyooeozo eocnumanus:

JIP 6.1 TOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTHU TPYI0JII00US;

JIP 6.2 wuHTepecoM K pas3nuyHbiM cdepaM NpopecCHOHAIBHON J1eATeNbHOCTH,
CBS3aHHBIM C MAaTEMATHKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIN
BBIOOp OyayIiei mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUTaHbl; JIP
JIP 6.3 TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTHYCCKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO HA MIPOTSHKCHUH BCEH JKU3HU;

JIP 6.4 rOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B DPEUICHUU IPAKTUYECKHX 3aaad
MaTEMaTH4YE€CKOW HAITPABJICHHOCTH;

JIP 7 3Kon102uuecko2o 60CRUMAHUA:

JIP 7.1 chopMHUpPOBAaHHOCTh 3KOJOTMYECKOW KYyJIbTYpbl, IOHWMAaHHUEM BIUSHUSA
COLMAJIBHO-2KOHOMHMYECKUX IPOILECCOB HAa COCTOSHUE MNPUPOJHON U COLUAIBHOMN
Cpe/ibl, 0CO3HAHHUEM TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOIeM;

JIP 7.2 opueHTanueil Ha IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JUIsl PEIICHUS 3a/1a4 B
00JIaCTH OKpYXKaloleh Cpelibl, MIIAHUPOBAHUS MOCTYIIKOB M OIEHKH MX BO3MOMHBIX
TOCJICACTBUH ISl OKPYIKAIOIIEH CPEbI;

JIP 8 yennocmu nHayunoz2o no3Hauus:

JIP 8.1 chopmMupoBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, IOHUMAaHUEM MaTEMaTHYECKOI
HAyKW Kak c(ephbl YEITOBEUCCKOU JEATETLHOCTH, dTANOB €€ Pa3BUTUS U 3HAYMMOCTHU
JUISL Pa3BUTUS IUBUIIU3ALINHY;

JIP 8.2 oBmageHHMEM S3BIKOM MAaTEMAaTHKM W MAaTEeMAaTHYECKOM KYJIbTYpPOM Kak
CPEACTBOM MTO3HAHUS MUPA;

JIP 8.3 TOTOBHOCTBIO OCYHIECTBJISITh MPOEKTHYIO M  HMCCIEI0BATENBCKYIO
JEITEIbHOCTh MHJWBUYAIbHO U B TPYIIIIE.

B npoyecce oocmuoicenuss TuUHOCMHBIX pe3ylIbmamos 0C80eHUs 00YUaruWUMUCcs
npocpammvl cpeoHezo 00we2o o00pazosanus y 00YYArOUUXCS COBEPULEHCMEY e
IMOUUOHAILHBLIL UHMENIEKM, NPeOnoaazarouull ChopMuUpoBaHHOCmb:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOMN IMOIMOHATILHOUM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAOIIETO CaMOKOHTPOJb, YMEHUE MPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJECHUE, CIIOCOOHOCTh aAaTUPOBATHCS K AMOIMOHATIBLHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMU, BKJIIOYAIOIIEH CTPEMJICHHE K JAOCTHKCHHUIO LEIH HU
yClexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHME JI€MCTBOBAThb, HCXOJd H3 CBOHUX
BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh ASMOILMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBAaTh €ro IMpH OCYUIECTBIEHWHM KOMMYHHUKAIMU, CIHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CHOCOOHOCTH BBICTPAWBAaTh OTHOLUEHUS C
JPYTUMU JIIOAbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3peiaTb KOHPIUKTHI.

MeranpeamerHsle:

MertanpenMeTHbIe  pe3yJIbTaThl OCBOCHHMS TIPOTrpaMMbl  CpPEIHEro  OOIIero
o0pa30BaHus JOJKHBI OTPAXKATh:

Osnaodenue ynusepcanbHblMu y4eOHbIMU NO3HABAMEIbHLIMU OCUCMEUAMU:

1) b6a3oewie nocuueckue oelicmeus.

BBIBJSITh M XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTeMaTHYECKHUX
00BEKTOB, TOHSATHUH, OTHOIIICHUN MEK/Ty TTOHSATHSIMHU;

(bopMyUpPOBaTh ONPEACIICHHUS TIOHIATHI, YCTaHABIIUBATH CYIIIECTBEHHBIN MPU3HAK
KJaccu(UKaIy, OCHOBAHUS JUIisi 00OOIICHHUST M CPaBHEHUS, KPUTCPUU IMPOBOJIUMOTO
aHaIu3a;

BOCIIPUHUMATh, (POPMYIUPOBATh U TPEOOPA30BBIBATH CYXKJCHUSI: YTBEPAUTEIbHbIC
U OTpHUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIINE; YCIOBHBIC,

BBIABJISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpPEUHUS B
dakTax, MaHHBIX, HAOJIONCHUSIX | YTBEPXKJICHUSAX; TIpejyiaratb KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA;

JenaTh BBIBOJABI C MCIOJBb30BAaHUEM 3aKOHOB JIOTUKM, JCAYKTHBHBIX U
MHYKTUBHBIX YMO3aKJIOUECHUI, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKa3aTEIbCTBA MATEMaTUYECKUX YTBEPKIACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAMBATH APTryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BbIOMpaTh CHOCO0 perieHus yuyeOHol 3agaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BeIOUpaTh Hanbodee MOAXOASIIUN C YYETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KPUTEPUEB).

2) bazoevle uccieoosameibCcKue 0CUCmeus:

HCIIOJB30BaTh  BOMPOCHI Kak MCCIEAOBATEIbCKUN HWHCTPYMEHT IIO3HAHUS;
dbopmMyIMpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpEUYUE, MpodeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OpMHUPOBATh THUIOTE3y, APTyMEHTHUPOBATH CBOKO IMO3UIIHIO,
MHEHUE;

IPOBOJIUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEJAOBAaHUE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBeKTa, SIBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHWS ¥ BBIBOJBI IO pPE3yJIbTaTaMm
MIPOBENEHHOTO HAOIONEHNUS, WCCIACAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOIYYCHHBIX
pE3yIbTAaTOB, BHIBOJIOB U O0OOIIECHMIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakkKe BBIIBUTATh
MPEATNOJIOAKEHUSI O €0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

3) paboma c ungpopmayueii:

BBISIBIIATH AeUIMTHI MHPOPMAIUHY, JTAHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha BOIIPOC
U JJI pEelICHUs 3a/]a4H;



BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh U WHTEPIPETHPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHHUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIUIO, MPEACTaBIATh €€ B pas3MyHbIX (opmax,
WJLTIOCTPUPOBATh TpadUuecKy;

OLICHMBATh HAJEXKHOCTh MH(GOPMAIMU MO CAMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

Ognadenue ynugepcantpHblMu KOMMYHUKAMUGHBIMU OCTICHEUAMU:

1) oowmenue:

BOCIIpUHUMATh M (OPMYJIMPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBUSAMH U
HEJISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJy pELIEHUs 3aJadl, KOMMEHTHUPOBAThH
NOJIyYEHHBIN PE3YNIbTAT;

B XoA€ OOCYXIEHHUS 3a/JaBaTb BOMPOCHl MO CYHIECTBY OOCYXKIAa€MOW TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BbICKA3bIBaTh WJICU, HAIIEJICHHBIE HAa MOWUCK PEIICHUS;
COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYyTUX YYaCTHUKOB JUaIora,
OoOHapy’KHUBaTh pa3jInyue M CXOJACTBA MO3UIMI; B KOPPEKTHOU (hopme popMyIHpoBaTh
pa3HOrIacus, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl pELICHUs 3a7aud, SKCIEPUMEHTa, HCCIeIOBaHus,
MPOEKTa; CAMOCTOSITEBHO BbIOMPATh (OpMaAT BBICTYIUIEHUS C YYETOM 3ajJiay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

2) coemecmuan 0eamenvbHOCHb:

IOHMMAaTh M HCIIOJIB30BaTh IIPEUMMYIIECTBA KOMAHIHOM M WHIWBHUAYaJbHOU
pa®oThl MpU pelIeHUH y4eOHBIX 3aJay; MPUHUMATh LI€JIb COBMECTHOM JESATENbHOCTH,
IUIAHUPOBATh OpPraHM3aIMI0 COBMECTHOW paloThl, pacmpenensTb BUIbl PadoT,
JIOTOBApUBAThCSA, OOCYXKIAaTh MpPOLECC M pe3yiapTaT paboThl; 00001aTh MHEHHUSA
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYKIEHUs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbI» U T .I .); BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHPOBATH
CBOM JCHCTBUS C APYTMMH YIEHAMU KOMAaH/bl; OLIEHUBATh Ka4Y€CTBO CBOErO BKJIAJa B
oOUIMI MPOAYKT MO KpUTEPUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMO/ICUCTBUS.

Osnaodenue ynusepcanbHblmu pezyiAmueHbIMU OCCMEUAMUL:

1) camoopeanuzayusn:

COCTaBJIATh ILJIaH, AJITOPUTM pEUIeHMs 3aJadyM, BbIOMpaTh CIOCOO pEIICHUs C
y4€TOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUM ¢ yu€TOM HOBOM HH(OpMALIUH.

2) camokonmpoJib:

BJIa/IETh HAaBBIKAMH I103HABATEIbHOU pe(iekcHy Kak OCO3HAHMS COBEPIIAECMBIX
JNEUCTBUA M MBICIHMTEIBHBIX NPOLECCOB, HMX pe3yJbTaTOB; BIAJETh CHOCOOaAMU
CaMOINPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3yjbTaTa pPEIICHHUS MaTeMaTH4eCKOU
3aJlauu;

NpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpH PEIICHUH 3a]1auyH,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HaWJICHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHHWBAaTh COOTBETCTBHUE pe3yibTaTa LEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTMKEHHSI WM HEJIOCTIKEHUS Pe3yJbTaTOB JAESTENbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHBbIE Pe3yabTATHI
YucJjia 1 BLIYUCJICHUA

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: HATYPAJIBHOE U LIEN0E YUCIIO,
MHO’KECTBA HATYPAJIBHBIX U LIEJIBIX YUCEI, UCIIOIb30BATh IIPU3HAKU
nenumocty uensix yucen, HO/[ m HOK HatypanbHBIX yncen 1Jisl peleHus
3a/1a4, MIPUMEHATH anroput™ EBknunaa;

cBOOO/IHO ONEPUPOBATH MOHATUEM OCTaTKa IO MOJYJIIO, 3aMChIBATh
HaTypaJIbHBIE YMCIIA B PA3JIMYHBIX TO3ULIHOHHBIX CUCTEMAX CUMCIIEHNUS,
CBOOOJTHO ONEPUPOBATH MOHATUAMHU: PALIMOHAIBHOE YUCIIO, OECKOHEUHAS
NepUOINYECcKast IpoOb, MPOLIEHTHI, UPPAIMOHAIBHOE YK CIIO, MHOYKECTBA
PALMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOIYJb AEUCTBUTEIBHOTO YHUCIIA;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPECTABIATh KOMIUIEKCHBIC YHCTIa B allreOpandecKkoin
Y TPUTOHOMETPUYECKOM (hOpMe, BBITOIHITH apu(PMETHUECKUE ONEpaLluU C
HUMH 1 U300pakaTh Ha KOOPIUHATHOMN TIOCKOCTH;

HNPUMEHSATH APOOU U MPOLIEHTHI 1JIsl pELICHUs! IPUKIIAJAHbIX 33]1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, TPaBUIa OKPYIJICHUS, IPUKUIKY
Y OLIEHKY pe3yJIbTaTa BBIYHUCIICHHUI;

CBOOOJTHO ONEPUPOBATH IMOHATUEM: CTEIIEHb C LEIbIM ITOKA3aTENEM,
MCII0JIB30BaTh NOAXOAAILYI0 (DOPMY 3allMCH IEUCTBUTENIbHBIX YACEN IS
peleHns MPaKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX;

cBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM
CTENEHU; CBOOOIHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAI[MOHAIbHBIM
IIOKa3aTeseM;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: JIOrapu(pM YKcia, TeCATUIHbBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOT'O apryMEHTa;

ONEPUPOBATH NOHATUAMM: APKCUHYC, APKKOCUHYC U apPKTAHT€HC YHCIIOBOTO
apryMeHTa.

YIJaBHeHl/IH H HEPaAaBCHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE
HEPaBEHCTBA; IPUMEHATD PA3JIMYHbIC METObI PELICHUS PALIMOHAIBHBIX U
IpOOHO-pallMOHANIBHBIX YPABHEHUW, TPUMEHATh METO/I UHTEPBAJIOB IS
peleHns HEPaBEHCTB;



CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOTOWIECH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeNbIMU KO3 duliieHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSITh
JIeJIEHUE MHOTOUYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMmy besy u teopemy
Buera nns pemenus 3anady;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA JTUHEUHBIX YPaBHEHUH,
MaTpulia, ONPEACIUTENb MATPUILI 2 X 2 U €r0 FTeOMETPUUYECKUIN CMBIC,
UCITI0JIb30BAaTh CBOMCTBA ONpPEAEaUTENS 2 X 2 i BBIYUCIECHHUS €T0
3HAYCHUS, TPUMEHSITh ONPECIUTEIN JJIsl PEIICHUSI CUCTEMbI TMHEUHBIX
ypaBHEHHUI, MOJIEIUPOBATH PEaJIbHbIE CUTYAlUH C IOMOIUIBIO CUCTEMBI
JMHEWHBIX YPABHEHUM, UCCIIEIOBATh NOCTPOEHHBIE MOJEIH C TOMOILIBIO
MaTpHUIl U ONIpeeIUTENeH, HHTEPIPETUPOBATh MOJTYUYEHHBINA PE3yJIbTaT;
MCITOJIb30BATh CBOMCTBA JACHCTBUI C KOPHIMU JJIs TpeoOpa3oBaHMsI
BBIPAYKEHUI; BBITIOJIHITH MPE0Opa30BaHMUs YHCIOBBIX BHIPAXKECHHUM,
COJIEpIKaIllUX CTENEeHH C PAllMOHAIBHBIM MOKA3aTeNIeM;

MCIIOJIB30BaTh CBOMCTBA JIorapu(MOB J1Ji MPeoOpa3OBaHUs
JTorapuPpMUUYECKUX BBIPAKECHUMN;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: UPPALMOHATILHBIE, TTOKAa3aTEIbHbIE U
norapuMUYECKUE YPaBHEHUS, HAXOUTh UX PEIICHUS C TIOMOIIIBIO
PABHOCHWJIBHBIX TIEPEX0JI0B WK OCYIIECTBIISIS MPOBEPKY KOPHEH; TPUMEHSTh
OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1T TpeoOpa3OBaHMUsI
TPUTOHOMETPUUECKUX BBIPAXKEHH; CBOOOIHO ONIEPUPOBATH MOHSATHEM:
TPUTOHOMETPHUUECKOE YpaBHEHUE, IPUMEHAITh HEOOX0IUMbIEe (POPMYIIBI JIJIst
pelIeHNs OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPaBHEHUI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHE: HPPAIMOHAIBHBIE, TTOKA3aTEeIbHbIC U
norapuMUYECKHE HEPABEHCTBA, HAXOIUTh UX PEIICHUS C TTOMOIIBIO
PAaBHOCHJIBHBIX MIEPEXOJIOB;

OCYILIECTBIISITh OTOOP KOPHEH MPHU PEIICHUN TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOTHO OMIEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTH HE0OX0AMMbIe (DOPMYJTBI JIJIST PEIICHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIC/ICTBUS, HAXOAUTh
pEUIEHUs CUCTEMBI M1 COBOKYITHOCTEN PallMOHATIbHBIX, UPPALIMOHAIIbHBIX,
MOKAa3aTeNbHbIX U JOrapu(pMUYECKUX YPABHEHUM U HEPABEHCTB;

pelaTh panyoHaabHbIe, UPPAIIMOHAIbHBIC, TOKA3aTEIIbHBIE,
Jorapu@MUUYecKre U TPUTOHOMETPHUUYECKUE YPaBHEHUSI M1 HEPABEHCTBA,
coJieprKalllie MOJTYJIM U apaMeTPhl; MPUMEHSTh rpaduuecKue MEeTO bl 15
pelIeHrs YpaBHEHU U HEPABEHCTB, a TAK)KE 3a7a4 C MapamMeTpamu;
MOJIETUPOBATh peajbHbIe CUTYAIlMU Ha SI3bIKE aNreOphl, COCTaBIATh
BBIpAXKEHUS, YPAaBHEHUS, HEPABEHCTBA I10 YCIIOBHIO 3a/1a4M, UCCIIEIOBATh



MOCTPOEHHBIE MOJIENH C UCTIOIH30BaHUEM alllapaTa anreopsl,
MHTEPIPETUPOBATH MOJYyUECHHBIN pe3yJIbTaT.

DOyHKUMU ¥ rpaduKm:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: QYHKITHS, CIIOCOOBI 3a/1aHus (YHKITUH,
B3aUMHO 0OpaTHBIC PYHKIIUK, KOMIIO3UIIHS (HYHKITUH, TpapuK QyHKIINH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpaQuKoB (PyHKIIHIA;
CcBOOO/IHO OMEPUPOBATH MOHATUSMU: 00IACTh OMPECIICHUS U MHOXKECTBO
3HauYCHUN DPYHKIMH, HYIH PYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;
CBOOOJTHO ONEPUPOBATH MOHATUAMHU: YETHBIC U HEUETHBIE (PYHKIIUH,
nepuogudeckrue QyHKINH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
MaKCHUMYyMbl 1 MUHUMYMBI ()YHKIIMH, HAanOOJIbIlIee M HANMEHBIIIEe 3HAaUCHNE
(GyHKIUN HA TPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs (PYHKIIUS C HATYPaJIbHBIM U
IEJIBIM TTOKa3aTeeM, rpad K CTeeHHON PYHKIIMK ¢ HATYPaJTbHBIM U
LEJIbIM [TOKa3aTeNeM, FpAPUK KOPHS N-OM CTENEHU KaK (yHKIUU 0OpaTHOM
CTEIICHU C HaTypaJIbHbIM [TOKa3aTeJeM;

OTepUpPOBATh MOHITUAMU: JIMHEIHAS, KBaJIpaTUYHAS U IPOOHO-JIMHEWHAS
(GyHKINU, BBITIOJIHATH SJIEMEHTAPHOE UCCIIEAOBAHHUE U MIOCTPOCHUE UX
rpaduKoB;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: TIOKa3aTeNIbHAS U JJorapupMudecKas
GyHKIUH, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TPA(UKH IJIs1 PEIICHHUS
YpPaBHCHUU;

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMU: TPUTOHOMETPUIECKAST OKPY>KHOCTb,
ornpeeNieHue TPUTOHOMETPUYECKUX (QYHKITUI YUCIIOBOTO apTyMEHTa,;
CBOOO/IHO OTMIEPHPOBATH MOHATUSIMU: TPAPUKNA TPUTOHOMETPUUECKUX
GyHKINI; TPUMEHATHh (PYHKITUH I MOJCIIUPOBAHUS U UCCIICTOBAHMS
peaNbHBIX MPOIECCOB.

CTPOUTH rpaUKU KOMITO3UIIUN (HYHKITUH C IOMOIIBIO AJIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMH JABYX (DYHKIIMIA;

CTPOHTH FeoMeTpHUecKre 00pa3bl ypaBHEHHIA U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

UCIOJIB30BaTh Tpaduku QyHKUIUHN AJIs1 UCCIIEOBAHUS TPOLIECCOB U
3aBHCUMOCTEH MPH pEIIeHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB U
peaNbHOMN KU3HH, BBIpAXKATh POPMYIIaMH 3aBUCUMOCTH MEXKTY
BEJIMUMHAMU;

Hauaja MmareMaTH4ecKOro aHaju3a:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: apu(PMETHUECKast U TEOMETpUUECKas
nporpeccusi, 0eCKOHEYHO yObIBaroIas reOMeTpHuecKas porpeccus,
JMHENHBIN U SKCTIOHEHIIMAJIBHBIN POCT, (opMyJIa CII0KHBIX MPOIEHTOB,
MMETH MTPECTABICHUE O KOHCTAHTE;



® WCIIOJIH30BATh IPOTPECCHUH JIJISl PEIICHUS PEAThHBIX 3a]1a4 MPUKIIATHOTO
XapakTepa; CBOOOHO OTIEPUPOBATH TOHITHSAMU: TTOCIICIOBATEIHHOCTD,
CrocOoOBI 3a1aHMS TIOCE0BATEIbHOCTENH, MOHOTOHHBIE U OTPAaHUYEHHBIC
MOCJICIOBATEIPHOCTH, TTIOHMMATh OCHOBBI 3aPOJK/ICHUS MaTeMaTHIECKOTO
aHanm3a Kak aHaJInm3a OCCKOHEYHO MAJIbIX;

e CBOOOJIHO OMEPUPOBATH MOHITHIMU: HEMPEPHIBHBIC (PYHKITUU, TOUKH
paspbiBa rpaduka QyHKIIMH, aCUMOTOTHI Tpadrka GyHKINY;

e CBOOOJIHO OIEPUPOBATh MOHIATHEM: (DYHKIINS, HEIIPEPHIBHAS Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJIs PEIICHUS 3a/1a4;
CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: TIEPBAsi U BTOpast MPOU3BOIHBIC
GbyHKIMH, KacatenbHas K rpaduKy (QYHKINH; BEIYACSATH TPOU3BOTHbBIE
CYMMBbI, TPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMH JIBYX (PYHKIIUHU, 3HATH
MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH; UCIIOJIB30BATh TEOMETPUICCKUN U
(bu3HYeCcKuil CMBICT IPOU3BOTHOM JJIS PEIICHUS 3a/1a4;

® KCIIOJIb30BaTh MIPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (PYHKIIMU HA
MOHOTOHHOCTH ¥l 3KCTPEMYMBHI;

® HaxOJWTh HaWOOJIbIIICE U HAUMEHbIIIEE 3HaUYCHUS (DYHKIINHM HETPEPHIBHOM
Ha OTPE3Ke; UCITOJIB30BATh IPOU3BOIHYIO JIJIS HAXOXKACHUS HAMITYUIIIeTO
pEIICHHS B IPUKJIAIHBIX, B TOM YHCIIC COITUATBHO-I)KOHOMUYECKHUX,
3a/iayax, Juisl ONpeAesieHus CKOPOCTH M YCKOPEHUS TIpoliecca, 3aJaHHOTO
dhopmyoi unu rpadukom;

e CBOOOJIHO OMEPUPOBATH MOHATHIMH: TIEPBOOOPA3HAS, OTIPEACTEHHBIN
WHTErpajl, HaXOAUTh MEPBOOOPA3HBIC IJIEMEHTAPHBIX (PYHKIIUN U BHIUUCISATH
unTerpai no popmyne Hetorona—JleiiOuuna;

® HaxOJHUTh IJIOMIATHU TUIOCKUX (DUTYP U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

® UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHUY HA TIPUMEPE
cocTaByieHUsI U PepeHIINAIbHBIX YPaBHEHUN;

® pemIaTh NPUKIATHBIC 337291, B TOM YHCIIE COIMATBHO-DKOHOMHYECKOTO H
(bu3HYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOr0 aHalIu3a

MHoKecTBa U JIOTHKA:

e CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: MHOXKECTBO, OTICPAIUH HaJT
MHOKECTBAMU; UCITOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN armapar JJist
OTHMCAHMS PeaNbHBIX MPOIIECCOB U SBJICHUM, IIPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB;

e CBOOOJIHO OIIEPUPOBATh MOHATHSIMH: OTIPECIICHHIE, TEOpEMa, YpaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTa, T0Ka3aTeIbCTBO,
PaBHOCWJIHHBIC YPABHEHUS U HEPABEHCTBA.

IIpsiMmble ¥ MJIOCKOCTH B MMPOCTPAHCTBE:

e CBOOOJIHO OTIEPUPOBATh OCHOBHBIMHU MOHATUSIMU CTEPEOMETPUU TIPH

pENIeHUH 3324 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;
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MIPUMEHSITh aKCUOMbBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKUX 33/1a4;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONIOKEHNE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEMN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C YIJIaMU B
IPOCTPAHCTBE: MEXKTY MPSAMBIMU B IPOCTPAHCTBE, MEKAY MPSIMOU U
IJI0CKOCTHIO;

MHOrorpaHHIUKH U KPYIJjble TeJia:

CBOOOJTHO ONEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BU/bl MHOTOTPAHHUKOB (TIpHU3Ma,
nUpaMuaa, IPSIMOYTOJIbHBIN Napaijiesenune, Kyo);

KJIaCCU(PHUIIMPOBATh MHOTOIPAHHUKH, BEIOWpasi OCHOBAHUS J1JIs
KJIacCU(pUKaIMU; CBOOOIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C
CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO; BBITIOJIHATH MMapajliebHOE,
LHEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTD,
BBITIOJTHATH U300pakeHus1 GUTyp Ha TUIOCKOCTH;

CTPOUTB CEYEHUSI MHOTOT'PAHHUKOB Pa3JINYHBIMU METOJAMU, BBIIIOJIHSATH
(BBIHOCHBIE) ITOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ| CBEPXY, COOKY, CHU3Y; BBIYHUCIIATD IJIOIIAIA TOBEPXHOCTEMN
MHOTOI'PaHHHUKOB (MpU3Ma, MUPaMUJIa), TEOMETPUUECKUX TEN C
npuMeHeHueM HopMyT;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI;
BBIIIOJIHATH U300paKEHUs] MHOTOIPAHHUKOM U TE€J1 BPAILLIEHUS [IPU
MapajuieIbHOM IIEPEHOCE, IEHTPATBHOW CUMMETPHUH, 3€PKaJIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus 101001,
BBITNOJIHATH U300pa’kKeHUsI MHOTOTPAHHUKOM U TeJl BpallleHus IpU
MApAVIEIILHOM IIEPEHOCE, LIEHTPAIBHOW CUMMETPUH, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT NPSIMOM, MpeoOpazoBaHusl Mog00us;
CTPOUTH CEYEHUS] MHOTOI'PaHHUKOB U TEJI BPAILLCHMS: CEUCHHSI LIMJIMHIpA
(mapasuiesnbHO ¥ NEPIICHIUKYJIISIPHO OCH), CEYEHHUs KOHYyCa (MapasuiesIbHOe
OCHOBAHMIO U MPOXOJSLIEE YepE3 BEPILIUHY ), CEYEHUS 11apa;
UCII0JIb30BaTh METO/IbI IIOCTPOCHUSI CEUEHUN: METO/ CJIEJIOB, METO/]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

peimarh 3a7a4y Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUHN U
HAXO0XK/JEHUE T€OMETPUUECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI IIPU
PELICHNH MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;
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® TPUMEHATH TeoMeTpuuYecKre (HaKThl IS PEIICHHUS] CTEPEOMETPUUECKUX

3a/1a4, MPEANOoIararoiuX HECKOJIbKO IAroB PEIICHUs, €CIIU YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3a7a4u Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUH U
HaxO0XXJICHUE TEOMETPUUECKUX BETUYUH; IPUMEHSTh TPOTPAMMHBIC
CPEACTBa U 3IEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN
CTEpPEOMETPUUECKHUX 3aa4; MPUMEHATD MMOTYyUYEHHbIE 3HAHUS HA TIPAKTUKE:
CpaBHUBATh, aHAJIU3UPOBATH U OIICHUBATH PEAIbHBIC CUTYAIIH, IPUMEHSATh
M3YUYCHHbIE MMOHATHS, TEOPEMbI, CBOMCTBA B MPOIIECCE MTOMCKA PEIICHUS
MaTeMaTU4YeCKU CHOpPMYIMPOBAHHOM MPOOIEMBI, MOJEIUPOBATH PEabHbIC
CUTYyallMU Ha S3bIK€ T€OMETPHUH, UCCIETOBATH MOCTPOCHHBIE MOJICIIH C
WCITOJIb30BAHUEM T€OMETPUICCKUX TIOHSITHI U TEOPEM, armapara aiareopsl,
penaTh NpakTHYEeCKUE 3a]]a4M, CBSI3aHHbIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJIMUUH;

W3BJIEKATh, MPEOOPa30BbIBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPEJICTABICHHYIO Ha
yepTekax u pUCyHKax;

NPUMEHSTH TTOJyYCHHbIC 3HAHUSI HAa IPAKTUKE: CPABHUBATDH U
aHAJIM3UPOBATh PEATbHBIC CUTYAIIMHU, TIPUMEHATh U3yUCHHBIC TTOHATHUS B
MpoIIecce MOUCKA PEIICHUS] MaTEMAaTHIECKU CHOPMYITUPOBAHHOM
po0JIeMbl, MOJIETTUPOBATH PeabHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCII0JIb30BAHUEM T€OMETPUUECKUX
MOHATUH M TEOPEM, anmapara aareOpbl, pelaTh MPaKTUIECKHUe 3a1a49H,
CBSI3aHHBIC C HAXOXK/ICHUEM I€OMETPUUYECKUX BEJIUYHH;

UMETh IIPEICTaBIICHNUs 00 OCHOBHBIX dTalax pa3BUTUS FTEOMETPUU KaK
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

CBOOOJIHO ONEPUPOBATH MOHATHUAMU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKON U C(hepUUECKOI MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI

MOy YCHHUS;

OTEepUpPOBATh MOHITUIMU, CBA3aHHBIMU C TEIaMU BPAILICHUS: [IUJIUHIPOM,
KOHYCOM, c(hepoil 1 mapom; pacrio3HaBaTh Tejia BpaieHus ([HIIUHID,
KOHYC, c(hepa u 1map) 1 OOBACHATH CIIOCOOBI MOTYUCHHS T BpallleHUs;
KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEPhI U IIIOCKOCTH;
BBIYMCIISATh BEJIMUMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUsI,
00BEMBI U TTOIIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpallleHHUS],
FEOMETPUYECKUX TEJ C MPUMEHEHUEM (HOPMYII;

CBOOOTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C KOMOWHAITUSIMU TEJ
BpallICHHs] © MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy u
OTMCaHHBIN 0KOJI0 cepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK UJIH TEJIO
BpAILICHUSI; BBIYUCIISTH COOTHOILICHHS MEXY MIOMIAIMUA MIOBEPXHOCTEN U
00BEMaMM ITOJIOOHBIX TEI;
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M300paKkaTh U3y4aeMble (PUTYPBI, BHITOJIHATH (BBIHOCHBIE) MIJIOCKUE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMsI TEJl BPALLCHUS; U3BJIEKaTh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHGOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
(durypax, NpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE:

CBOOOJIHO OIIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OIlEpalluy HaJl BEKTOPAMU; 3a1aBaTh INIOCKOCTh YPABHEHUEM B
JNEKapTOBOU CUCTEME KOOPAUHAT;

pelaTh TeOMETPUUYECKUE 3a1a4l Ha BBIYUCIICHUE YTIIOB MEXAY IIPAMBIMU U
IIJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUN OT TOUKH 0 INIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/A IIPU PELLICHUY;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IBUXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

CBOOOJTHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIUIUMU BEKTOpPaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBINIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

BeposiTHOCTH UM CTATHCTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: rpad), IIIOCKUM rpad, CBA3HBIN rpad,
nyTh B rpade, 1enb, UK, IePEBO, CTENCHb BEPUINHBI, IEPEBO CIyYaitHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CIIyYaHBIA SKCTIEPUMEHT (OTIBIT),
Clly4aitHoe cOOBITHE, DIIEMEHTAPHOE CIIy4aitHOoe COObITHE (ITIEMEHTAPHBIM
MCXOJT) CITy9aifHOT'O OIBITA, HAXOIUTh BEPOSTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMY;

HaXOoJIUTh U (HOPMYITUPOBATH COOBITHS: TIEpeceueHNe, OOBENHEHUE TAHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE TAaHHOMY, UCTIOJIb30BaTh
auarpamMmbl Disepa, KOOPAUHATHYIO MPSMYIO JJIsl PEeIIeHus 3aad,
MOJIB30BATHCS (DOPMYJIION CIIOKEHHS BEPOSATHOCTEH I BEPOSITHOCTEH JIBYX
U TPEX CIy4YaiHBIX COOBITHIA;

OTIepUPOBATH TOHITHIMU: YCIIOBHAS BEPOSTHOCTh, YMHOKCHHE
BEPOSITHOCTEN, HE3aBUCUMBIE COOBITHS, IEPEBO CIYYAMHOTO SKCIIEPUMEHTA,
HAXOJHUTh BEPOSITHOCTH COOBITUH C MOMOIIBIO MTPaBUIIa YMHOKECHHSI, IEpPeBa
CJIy4aifHOTO OIIbITa, UCTIOIB30BaTh (DOPMYITy TIOJTHOM BEPOSATHOCTH,
dbopmyny baiteca npu perieHun 3aga4, ONpeesTh HE3aBUCUMOCTb
coOBITHH TIO (hOpPMYJI€ U TIO OpPTraHU3AIUHU CITyYalHOTO SKCIIEPUMEHTA,;
MPUMEHSTh U3yYEeHHbIE KOMOMHATOPHBIC (DOPMYJIBI JIJIsl IEPEUUCTICHUS
AJIEMEHTOB MHOECTB, AJIEMEHTAPHBIX COOBITUN CITYy4alHOTO OTbITA,
peleHus 3aa4 Mo TeOPUr BEPOSATHOCTENH;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: OWMHAPHBIN CITyYaillHbIN OMBIT
(ucmpiTaHKe), yCIex U Hey/laya, He3aBUCUMBbIE UCTIBITAHMS, CepUs
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UCIIBITAaHUH, HAXOUTh BEPOSTHOCTH COOBITHIA: B CEpUU UCTILITAHUH /10
IIEPBOI0 yCIIeXa, B CEPUU UCTIBITAaHUNW bepHyIIIH, B OIBITE, CBA3aHHOM CO
CJTy4aliHbIM BBIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

e CcBOOOJIHO ONMEPUPOBATH MOHATUAMM: CIy4daiiHas BEIMYMHA, paclpeeicHue
BEPOSTHOCTEH, MarpaMMma pacrpe/ieieHus, OnHapHas ciiydaiHas
BEITMYMHA, T€OMETPUUECKOE, ONHOMHAIIBHOE pacTpe/ieiIcHUE;

® ONEPUPOBATH NOHATUSIMHU: COBMECTHOE PACIPEACIIEHUE IBYX CIIyYalHBIX
BEJINYMH, UCTIOIB30BaTh TAOIUILy COBMECTHOIO paclpe/IesieHUs IBYX
CIIy4alHBIX BEJIMYMH JJIs1 BBIICIICHUS PACIIPEICIICHUS KAXK/I0M BEJIMUUHBI,
ONPEAEIICHUS] HE3aBUCUMOCTH CIIy4YalHbIX BEJINYNH;

e CBOOOJIHO ONMEPHUPOBATH MOHATUEM MATEMATUUECKOTO OKHIAHUS CITydalHOM
BEJIMYMHBI (pacrpeiesieHns), TPUMEHSATh CBOMCTBA MAaTEMAaTUYECKOIO
0XKUJAHUS TPU PELICHUU 33/1a4, BBIYMCIISATh MATEMAaTUUECKOE OKUTaHUE
OMHOMMAIILHOTO U TEOMETPUIECKOTO PACTIPE/ICIICHHII;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU: AUCTIEPCHSI, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOWCTBA JUCIIEPCUU CIIyYaWUHON
BEJIMYMHBI (pacipeiesieHHs1) IPU PEIICHUH 3a]1a4, BEIYUCIISITh JUCTIEPCUIO U
CTaHapTHOE OTKJIOHEHNE T€OMETPUIECKOTO U OMHOMUAIILHOTO
pacnpeelcHul;

® BBIUUCIATH BEIOOPOUYHBIE XaPAKTEPUCTUKHU MO JAHHOW BHIOOPKE U OIICHUBATh
XapaKTePUCTUKU T€HEPATbHON COBOKYITHOCTH JAHHBIX MO BHIOOPOUHBIM
xapakTepuctukaM. OTeHUBaTh BEPOSTHOCTH COOBITHIA U TPOBEPSITH
IIPOCTEUIIINE CTATUCTUYECKUE TUIIOTESBI, ITOJIb3YSICh U3YYEHHBIMU
pacnpeeneHUsIMU.

3. Coaep:xanue yueOHOro npeamera «MaremaTuka»

Paznen 1. BBenenue B nmpeamer

MaremaTuka B HayKe, TEXHUKE, SdKOHOMUKE, HTH()OPMAIMOHHBIX TEXHOJOTHUSIX U
IIPAKTUYECKOM NEATEIbHOCTH. BKitag poCCUICKUX MaTEMAaTUKOB B Pa3BUTHUE HAYKHU.

Pa3gea 2. Pa3BuTHe NOHATHSA 0 YHCJIE

MHOK€eCTBO, Onepalvi HaJl MHOXKECTBAMHM M X CBOMCTBA. J(narpammsl Ditnepa —
Benna. [IpuMeHeHne TeOpeTUKO — MHOKECTBEHHOTO alapara Jyisi OIMUCaHUsl peaIbHbIX
MIPOLIECCOB U SIBJICHUM TP PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB.

Pannonanpapie uunciaa. OOBIKHOBEHHBbIE W JECATUYHBIC JpOOH, TPOLICHTHI,
OeckoHeuHble Tiepuoauyeckue npodu. [Ipumenenue npobeii 1 MPOIEHTOB IS PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEATbHOM KU3HHU.

JlelicTBUTENbHBIE  4YHMCla. PalMoHanbHBIE W HPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckue onepanuu ¢ IeUCTBUTEIBHBIMU YncIaMu. MOAyJTh TeHCTBUTEIHLHOTO
yuciaa u ero cBoictra. [IpubnuxEHHble BEIYMCICHUS, TPaBUiia OKPYTICHUSI, IPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCIICHUM.

KommiekcHbie uncia. Anrebpanueckas U TpUTOHOMETpUYECKas (opMbl 3amucu
KOMIUIEKCHOTO 4Huciia. Apudmerhyeckue omnepandd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N3o0pakeHne KOMIUIEKCHBIX YMCeNl Ha KoopAauHaTHOH rmockoctu. dopmyna Myaspa.
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Kopnu n-oii creneHn u3 KOMIUIEKCHOTO 4nciia. [IpyuMeHeHne KOMIUIEKCHBIX YUCENT IS
penieHusi GU3NIECKNX U TEOMETPUICCKUX 3a71a4.

Crenenb ¢ neasM mokaszareneM. bunom Herotona. Mcnosbp3oBaHue MOaXOISIIEN
dbopMbl 3amucU  JEUCTBUTENBHBIX YMCEN MJi PEIICHHUs MPaKTHYECKUX 3adad |
MPEJICTABICHUS JAHHBIX.

ToxnecTBa U TOXJIECTBEHHbIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHHMSI M YpaBHEHMs - clenctBus. HepaBeHCTBO, penieHue
HEpPABEHCTRBA.

OcHOBHBIE METOJBI PELICHUS LENbIX U APOOHO - pPAlMOHAIBHBIX YPaBHEHUH H
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TIEepeMEHHOW. JleneHue MHOroudjeHa Ha
MHOTOWIEH ¢ ocTtarkoM. Teopema be3dy. MHorowieHsl ¢ nensiMu KodhdUIIMEeHTaMH.
Teopema Buera. Pemenne nmpukiaaHbIX 3a/iad ¢ TOMOIIBI0 APOOHO — paIMOHAIBHBIX
YPaBHEHHM.

[Toctpoenne MaremMaTHYECKHX MOJEIEH PEaJbHOM CUTyalMd I[IOMOIIBIO
YpaBHEHMM U HepaBeHCTB. [IprMeHeHnMe ypaBHEHUMH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HayKU U peaIbHOM KU3HHU.
Ilpakmuueckoe 3ansimue 1. BeIoaHeHUE onepannii HaJl MHOKECTBAMMU.

Ilpakmuueckoe 3ansimue 2. BpIIOTHEHUE AEUCTBUNA HaJ ACHCTBUTEIbHBIMU YUCIIAMM.
Ilpakmuuecxoe 3anamue 3. [lpubnuxkeHHOE 3HAYEHUE BEIUYUHBI. AOCOJIOTHA M
OTHOCHUTEJIbHAS MOTPEIIHOCTH.

Ilpakmuueckoe 3anamue 4. BBINOJIHEHWE NEUCTBUM HaJ KOMIUICKCHBIMUA YHUCIIAMU B
anredpanyeckoi popme.

Ilpakmuuecxoe 3ansmue 5. Pemenue 1enbix U JpOOHO — pallMOHATIBHBIX YPABHEHHUU U
HEPABEHCTB.

Ilpakmuueckoe 3anamue 6. PellieHre MPUKIIAIHBIX 33/1a4 HA COCTaBJICHUS YPaBHEHUN U
HEPABEHCTB.

CamocmosimenvHas paboma 1. JleWcTBus HaJ JCHUCTBUTEIbHBIMH U KOMIUIEKCHBIMU
YHCIIAMU.

Paspnes 3. KopHu, crenenu u Jiorapugmbl

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C pallMOHAJbHBIM TOKa3aTelleM © €€ CBOMCTBA; CTENEHb C
JICUCTBUTEILHBIM ITOKA3aTeJIeM.

Jlorapubm uymcna. CpoiictBa norapudma. JlecsiTuuHbie U  HATypaJibHbIE
Jorapu@mel.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIINUX CTETICHU 1 KOPHHU.

WNppanuonanbHble ypaBHEHUsST W HepaBeHCTBA. OCHOBHBIE METOAbI PEIICHUS
VPPalUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[Toka3arenbHble ypaBHEHUST M HepaBeHCTBA. (OCHOBHBIE METOJIbl PEIICHUS
MTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

[IpeoOpa3zoBaHue BbIpAXXEHUI, COAEPKAIIUX JIOTaApU(MBI.

Jlorapudmuyeckre ypaBHEHUsST U HepaBeHCTBA. (OCHOBHBIE METOJIbI PEIICHUS
JorapuMuYecKuX ypaBHEHUN U HEPABEHCTB.

[Toctpoenne maremMaTHYEeCKUX MOJEIEH peaJbHOM CUTyalMd IIOMOILBIO
ypaBHEHUM W HepaBeHCTB. [IpuMeHeHHE ypaBHEHUM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a]ad U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaabHOM KU3HU.
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IIpakmuuecxoe 3ansmue 7. JleiicTBus ¢ apuMEeTUYECKUMH KOPHSIMH N — OW CTEIIECHHU.
Ilpakmuuecxoe 3anamue §. PelmieHue NpoCTEMIINX WPPALMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

Ilpakmuuecxoe 3auamue 9. PemieHne NPOCTEMIIMX ITOKA3aTEIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

Ilpakxmuuecxoe 3anamue 1(0. Beraucnenue norapudmon. CBoiicTBa J0Tapu(pmMoB.
IIpakmuuecxoe 3ansmue 11. IlpeobpazoBanue norapu@mMuYecKux BbIPAXKEHUH.
Ilpakmuuecxoe 3ansamue 12. PeuieHue nmpocredux gorapuMUYECKUX YpaBHEHHUU U
HEPABEHCTB.

Ilpakmuueckoe 3ansmue 6(0. Pemienrue ypaBHEHUI pa3InYHbIMU METOIaAMHU.
IIpaxmuuecxoe 3anusimue 61. PenieHue HEPaBEHCTB PA3IIMYHBIMU METOIAMH.
Ilpakmuuecxoe 3awsamue 62. PenieHne ypaBHEHHUH ¥ HEPABEHCTB TIpapUUYECKUM
METO/IOM.

IIpakmuuecxoe 3ansimue 63. PenieHne ypaBHEHNH B KOMIUIEKCHBIX YHCIIAX.
Ilpaxmuueckoe 3ansamue 64. I'padpuueckuii crnocod peuieHus: ypaBHEHHI 1 HEPaBEHCTB
C IBYMsI IEPEMEHHBIMU.

Ilpaxmuueckoe 3ansmue 65. Pemenune CJIY metogom Kpamepa.

Ilpakmuuecxoe 3anamue 66. PeuieHune 3a7ad Ha COCTaBJIEHWE YPAaBHEHUW M CUCTEM
YPaBHEHUH.

Ilpakmuuecxoe 3ansimue 67. Penienne noka3zaTeabHbIX U JIOTapUPMUUECKUX YPaBHEHUN
Y CUCTEM YPAaBHECHMIA.

IIpakmuueckoe 3anamue 68. PelmieHne TPUTOHOMETPUYECKUX YPABHEHHMM U CHCTEM
YPABHEHHUM.

IIpakmuuecxoe 3ausamue 69. PelmieHne TPUTOHOMETPUUYECKHX HEPABEHCTB M CHCTEM
YPaBHEHHM.

Ilpakmuueckoe 3anamue 7(. PellleHre TPUTOHOMETPUUYECKUX YPAaBHEHHUI 1 HEPABEHCTB.
Ilpaxmuuecxoe 3anamue 71. Pemienne 3a1a4 1o TeMe « Y paBHEHHsI U HEPABEHCTBAY.
Camocmoamenvruas paboma 2. Pemenue 3agau no Tteme «KopHu, creneHu u
JgorapupmMbD».

Paspneu 4. IlpsiMble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomeTpur. Touka, mpsimasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBHSI U3 HUX.

B3auMHOE pacrosiokeHue MNpsAMBIX B IMPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajjieNbHble U CKpelluBaroniecs: npsimele. [Ipu3Haky CKpeIMBAIOIIMXCSA MPSMBbIX.
[TapaynenbHOCTh NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NapaJICNIbHBIE NPSMBIE B
IIPOCTPAHCTBE; MApAJLIENBHOCTh TPEX MPAMBIX; MAPALIEIbHOCTh MPSIMON U MIOCKOCTH.
[TapamnensHO€ M LEHTpaIbHOE MNPOCKTHpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOIMCTBAa MapajuIENbHOTO MpoeKTHpoBaHus. M3o0paxeHue Guryp B mapaiienbHON
INPOEKIUHU. YTJIBI C COHANpPAaBIECHHBIMHU CTOPOHAMM; YTOJA MEXKIAY HpPSIMBIMH B
npoctpancTBe. llapanmnenbHOCTh IUIOCKOCTEN: NapalyiebHbIE IJIOCKOCTH; CBOMCTBA
napajieNbHbIX MIockocTel. [IpocTeiimue npocTpaHCTBEHHbIE (UTYpPBI HA MIOCKOCTH:
TeTpa’ip, NapajuiesienuIe]; MOCTPOEHUE CEUSHUIA.

[lepneHANKYISIPHOCT TPSIMOM U IJIOCKOCTH: TMEPIEHIUKYJSIpPHbIE MpsIMble B
IIPOCTPAHCTBE, NPSMBIE MMAPAJUICIIBHBIE U NEPIEHANUKYJISIPHBIE K IUIOCKOCTH, IIPU3HAK
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MEPIIEHAUKYJISIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYIISIPHON
I0CKOCTH. OpTOroHaspHOE MPOEKTUpOBaHHWE. llepneHAMKyJIsp U HaKJIOHHBIE:
PAcCTOSIHUE OT TOYKM JI0 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 IJIOCKOCTH, MPOEKIUs
(burypsl Ha IIJIOCKOCT. [leprieHIUKYJISIPHOCTD IIJIOCKOCTEMN: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

YIael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOU U INIOCKOCTBIO; ABYIPAHHBIM YIoJl,
JIMHEWHBIA yTOJd JBYTPaHHOTO yria. Tpé€XrpaHHblii U MHOrorpaHsble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBAa IUIOCKMX M JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JJIsSI TPEXTPAHHOTO yTJIA.
Ilpakmuueckoe 3aumamue 13. llpuMeHeHWE MpHU3HAKA MNaPaUICIBHOCTA MPSIMOU H
IIJIOCKOCTH IIPU PEILICHUU 3a/1a4.

Ilpakmuueckoe 3anamue 14. HaxoxneHue yria Mexay OpsiMOil U TIIOCKOCTBIO.
Ilpakmuuecxoe 3amsmue 15. Ilnomans opToroHanbHOW mpoekiuu. M300paxkeHue
IPOCTPAHCTBEHHBIX QUTYD.

Ilpakmuuecxoe 3anamue 16. Pemenne 3amad mo teme: «lIpsmple M IIIOCKOCTH B
IIPOCTPAHCTBEY.

Paspnes S. KomOMHaTopuka, BEpOSITHOCTh M CTATHCTHKA.

I'pad, cBssubIil rpad, mytu B rpade: uukiasl u nenu. CreneHb (BaJCHTHOCTH)
BepinHbL. ['padbl Ha iockocTu. JlepeBbs.

CnydaiiHble SKCHEpUMEHTHI (OMBITHI) M Cily4yalHble COOBITHS. DJIEMEHTapHBIE
coObITHsl  (Mcxonbl). BeposiTHOCTh ciyuyaliHOrO coObITHS. bin3ocTh 4YacToThl U
BeposiTHOCTU CcOObITHI. Cily4ailHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Haja COOBITHSMH: IEepecedyeHre, OObEeINHEHHUE, INPOTUBOIOJIOKHBIE
coObITud. [narpammsl Ditnepa. opmyiia CIOKEHUS BEPOSITHOCTE.

VYciioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEPOSTHOCTEW. JlepeBO  CilydailHOTO
skcnepuMmenTa. Dopmyna mnomHou BeposTHOocTH. Dopmyna baiieca. HezaBucumblie
COOBITHSA.

bunapHbIil ciyyaliHblil ONBIT (MCOBITAHHE), ycnex M Heynaya. HezaBucumsie
ucnbiTanust. Ceprsi HE3aBUCUMBIX HUCIIBITAHUK 10 MEpBOro ycmexa. llepectaHoBKU n
daxTopuan. Yucno coueranuii. Tpeyronpauk Ilackans. ®opmyna 6unoma HproToHa.
Cepust He3aBUCHMBIX HcHbITaHui bepuymnu. CnydaiiHbld BbBIOOp H3 KOHEUYHOM
COBOKYITHOCTH.

Cnyyaiinas BEJIMYMHA. Pacrnipenenenue BEPOSITHOCTEN. Jnarpamma
pacnpenenenud. Onepanuu Haj Cly4yallHbIMKA BeJIMYMHAMHU. bBuHapHas ciiyvaliHas
BenuuuHa. [Ipumepsl pactipeeneHuii, B TOM YUCIIe TEOMETPUUECKOe U OMHOMUAIBHOE.

CoBMecTHOE paclpeiesieHHe JBYX CIy4YailHbIX BeaudyuH. He3aBucumele
CIIy4alHbIE BEJIMYUHBI.

MareMaTuyeckoe OKHMJIaHWE CIydaillHOM BeNW4uHBI (pacnpenenenusi). IIpumepsl
NPUMEHEHUSI MaTEMAaTUYECKOr0 OXHUAAHUS (CTpaxoBaHHE, JIoTepes). MaTemaTuueckoe
OXHJIaHUe OWHApHOM CclydyailHOM BeIWYMHBI. MaTremMaTU4ecKoe OXHUJAHHUE CYMMBbI
CIIy4yalHBIX  BEJIMYMH.  MareMaTudyeckoe  OKHIAHHE  TIE€OMETPUYECKOIO U
OMHOMHUAIILHOTO PACTIPEEICHHI.

Jucnepcust U CTaHJAPTHOE OTKJIOHEHHWE CIIy4alHOW BETWYMHBI (pacipeneseHus).
Hucniepcust  OuHapHOM  CilydyalHOM  BEJIMYMHBL. ~MareMmaTH4ecKoe  OXHUJaHue
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MPOU3BEACHUS U AUCIEPCUS CYMMbl HE3aBUCHUMBIX CIIyYalHbIX BeIW4uH. Jucnepcus u
CTaHJapPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pachpenenenus. Jucnepeus u ctaniapTHoe
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEICTICHNUS.

HepaBenctBo YeoOsniméBa. Teopema UYeOwnmueéBa. Teopema bepHymnu. 3akon
00abIIMX ynces. BeIOOpOUHBI MeToA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHNue BEPOATHOCTH COOBITHA MO BRIOOPOUYHBIM AaHHBIM. [IpoBepka nmpocTermmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEAECICHUN.

HenpepeiBHble  ciyyaliHble  Benu4uHbl. [lpumepsl. DyHKIMSA  IIIOTHOCTH
BEPOSATHOCTU pacmpenesicHus. PaBHOMepHOE paclpeneseHue U ero CBOWCTBA. 3aJayu,
NPUBOJAIIME K IOKA3aTEIbHOMY pAacOpeleNieHHI0. 3ajJayd, NOpUBOASAIIME K
HOpMaJIbHOMY pacrpeaencHuo. DYyHKIUS IIOTHOCTH BEPOATHOCTH MOKAa3aTEIbHOTO
pacnpesenenus, (QYHKIMsS IJIOTHOCTH BEPOATHOCTH HOPMAJIbHOIO pACIpeaeeHHs.
@yHKIHS IVIOTHOCTA U CBOMCTBA HOPMAJILHOI'O PACIIPEAEIICHUS.

[TocnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHI. 3agauu, MPUBOJISIINE
K pacnpenenenunro Ilyaccona.

KoBapuanusa nByx ciy4ailHeIXx BenuduH. KoapuuueHT nuHEeHHON Koppesiuuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYMH. BBIOOPOUYHBIN KOAI(P(UIMEHT KOPPENSLHH.
Paznuune Mexay JMHEMHOM CBS3bI0 U IIPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHENHas
perpeccusi, METOJ HAMMEHBIIINX KBAIPATOB.

Ilpakmuueckoe 3ansmue 17. 3agaun Ha TOJCYET YHMCIIa Pa3MEILECHUMN, NEPECTaHOBOK,
COYETaHUM.

Ilpaxmuuecxoe 3anamue 18. Pellienre npocTeHmmx KOMOMHATOPHBIX 33]1a4.
Ilpakmuuecxoe 3anamue 19. Pemienne xKoMOMHATOpHBIX 3aaad. [IpaBuino cymmsl u
IIPABUJIO IIPOU3BEICHUS.

Ilpakxmuueckoe 3anamue 50. TeopeMbl CIOKEHHUS U YMHOXKEHUS BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 5 1. PelieHus KITaCCUYECKUX 3a/1a4 TEOPUX BEPOSTHOCTEN.
IIpakmuuecxoe 3ansmue 52. Berarcnenue xapakrepuctuk J{CB.

Ilpakmuuecxoe 3anamue 53. llpencraBneHuie NaHHBIX (TaONMIIBI, TUArpaMMel, rpaduKn).
YucnoBble XapakTEPUCTUKHA MOJA.

Ilpaxmuueckoe 3anamue 54. Penienue 3aaa4 ¢ moMoIpio rpados.

Ilpakxmuuecxoe 3anamue 55. BpIOOpOUHBINA METOJ] UCCIICTOBAaHUH.

Ilpaxmuuecxoe 3anamue 56. Bei00pku 1 BEIOOPOYHBIE PACIIPEICTICHUSI.

Ilpakmuueckoe 3ansamue 57. 11oCcTpOEHHE TTOJIMTOHA U TUCTOTPAMMBI.

Ilpakmuueckoe 3ansmue 58. Pelienue 3a1a4 MaTeMaTHUECKOM CTAaTUCTUKU.
Ilpaxmuueckoe 3ansmue 59. Pemenue 3agau TB u MaTeMaTnyeckoi CTaTUCTHKU.
Ilpakmuueckoe 3ansamue 72. PellleHre TPUKIAIHBIX 3a]1a4 ¢ IOMOIIBIO BEPOSATHOCTHBIX
MOJENEN.

Pa3znes 6. BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE.

IloHATHS: BEKTOP B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOPBI KOJUIMHEApPHBIE, COHANPABJICHHBIE MW IPOTHBONOJIOKHO HAIIPABJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHMCTBUA C BEKTOpAMH: CIIOKEHUE WU BBIYUTAHHUE
BEKTOPOB; CyMMa HECKOJBKMX BEKTOPOB; YMHOKEHHME BEKTOpa Ha umciio. CBolcTBa
CIOKEHHMSI BeKTOpoB. C(BOHCTBA yMHOXEHHMS BeKTopa Ha uyucino. IloHsTue
KOMIUIaHapHbIe BEKTOpHL. [IpH3HaK KOMIUTAaHApPHOCTH TPEX BeKTOpoB. [IpaBuio
napaienenunena. Teopema o0 pa3noXKEHUUM BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
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BekTOpaM. lIpsmoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel
BeKTOpa. CBA3b MEX]ly KOOpJAMHATAMU BEKTOPa U KOOPAMHATAMH TOYEK. YTOJI MEXKIY
BeKkTOpaMu. CKaJsIpHOE TPOU3BEAEHUE BEKTOPOB.

Bekropel B mpoctpancTBe. Onepanuy HaJ BEKTOpaMH. BEKTOpHOE yMHOXKEHUWE
BEKTOPOB. CBOMCTBAa BEKTOPHOIO YMHOKEHMS. [IpsAMoyroybHas cucrtema KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxenue BekTopa no 6asucy. KoopaunarHo-
BEKTOPHBIN METOJ] IPU PEIIEHUH T€OMETPUUECKUX 3aau.

Ilpakmuuecxoe 3anamue 2(. CyMMa HECKOJBKMX BEKTOPOB. Y MHOXEHHE BEKTOpa Ha
YHCIIO.

IIpaxkmuuecxoe 21. IIpAaMOyTonbpHas cuCTEMa KOOPAMUHAT B IpocTpaHcTBe. KoopauHars!
BEKTOpa.

IIpakmuuecxoe 3ansamue 22. llpocreiinue 3aaui B KOOpJAUHATaX. Y paBHEeHUE chephl.
IIpakmuuecxoe 3anwamue 23. llocTpoeHuwe yriia MexAy BeKTOpaMu. BeruuciieHue
CKaJIIPHOT'O MPOU3BEICHHS BEKTOPOB.

Illpakmuueckoe 3ansmue 24. MeTon KOOpAUHAT B IPOCTPAHCTBE.

CamocmosimenvHnas paboma 3. BekTopsl B pocTpaHcTBe. JleHcTBUS HAJ BEKTOpAMHU B
KOOpAUHATHOH dopme.

Paszpges 7. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuyeckas OKpyHOCTb, OTIPEJEICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIpAKEHUM. PelieHne TpUTrOHOMETPUYECKUX YpPAaBHEHUU U
HEPABEHCTB.

@OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pealibHBbIX Ipoleccax U sBiaeHusX. ['paduku
pEealbHBIX 3aBUCUMOCTEM.

Ilpakmuuecxoe 3anamue 25. llpuMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB
JUTS BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMN IO OHOM U3 HHX.
llpakmuuecxoe 3ansmue 26. IlpeoOpa3oBaHuEe NPOCTEHIIMX TPUTOHOMETPHUECKUX
BBIPaKEHUU.

IIpakmuueckoe 3anamue 27. PellleHne NpOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU.

Pa3znen 8. ®yHKUMHU, MX CBOICTBA U IPaQUKH.

OyHkus, crnocoObl 3amanus (QyHkuuu. B3aumMHO o00parHble  QYHKIHH.
Komnosunus Gynkuumii. ['paduk Qynkiumn. DnemMeHTapHbIe Mpeodpa3zoBaHus rpaduKoB
GyHKIHU.

OO6nactp omnpejeneHuss U MHOXECTBO 3HaueHuW Qynkiuu. Hynmu Qysxum.
[IpomexxyTku 3HAKOMOCTOSIHCTBA. YéTHble W Heu€THbie ¢yHKIMU. [lepuommnueckue
¢ysakiun. [IpoMeXyTKd MOHOTOHHOCTH (PYHKIMH. MaKCHUMyMbl W MHUHUMYMBbI
dbynknuu. Hanbomnbiee n HaumMeHsbIee 3Ha4eHusT QYHKIIMA HA IPOMEXKYTKE.

JluneitHasi, KBagpaTU4HAas © JIpPOOHO-TMHEWHAs (QYHKOUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHast (yHKUMS C HaTypajdbHbIM M LENbIM IoOKa3aTenem. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsS N-0f CTENeHU Kak (PYHKIHMH OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM.
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[lokazatenbHast u jorapupmudeckas G(YHKIHH, WX CBOWCTBA U Tpadukwy.
Hcnonp3oBanue rpadukoB QyHKIUN I PEHICHUS ypaBHEHUH. TpUroHOMETpUYECKHe
GyHKIIUH, UX CBOMCTBA U TpadUKH.

I'padpux kommosunuu ¢QyHkuil. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Ucnons3oBanue rpadukoB GyHKIUNA 1718 HCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPU PEHIeHWH 3a7ad U3 JPYIUX Y4YEOHBIX
MPEAMETOB U PeaJbHON KU3HHU.

Ilpakmuuecxoe 3anamue 30. OrnpeneneHWe YETHOCTM W HEUYETHOCTH PA3IHYHBIX
GyHKIU.

Ilpakmuuecxoe 3ansmue 3 1. HaxoxaeHue cBOMCTB QyHKIIUU.

Ilpakmuuecxoe  3anamue  32. Iloctpoenne  rpaduKOB  TOKa3aTEeIbHBIX U
norapuMuYecKux (yHKIIHA.

Ilpakmuuecxoe 3anamue 33. IloctpoeHue rpad)koB TPUTOHOMETPUIECKUX (PYHKITUH.

Ilpaxmuuecrkoe 3anamue 34. IloctpoeHue rpadUKOB KYyCOYHO — HEMPEPHIBHBIX
(yHKUUH.
llpakmuuecxoe 3anamue 35. Pemenue 3amad no teme «DyHKUOMU, UX CBOMCTBA M
rpaduxm.

Camocmoamenvras paboma 4. Iloctpoenue rpadukoB QyHKIUH.

Pa3nen 9. MHOTOrpaHHMKH M KPYIJible TeJia.

Buasl MHOrorpaHHMKOB; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma; npsMas U HaKJIOHHAas MPHU3MbI; OOKOBasi M TOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapaytenenunen, NpsAMOYTOJIBHBIM NapajulesienuIe] U ero cpoucrBa. Kparuaiimme
MyTH Ha MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema Jiinepa. [IpocTpancTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yronapHasi mUpaMuaa; MpaBUIbHAS U yCEUYEHHAS] MHUPAMMUIBI.
CporictBa pEébep ® OOKOBBIX TpaHEH TMpaBWIbHON mHpaMuasl. [IpaBunbHBIC
MHOTOTPAaHHHUKHW: TIPaBUJIbHAsE IIpU3Ma M IPaBWIbHAS NHPAMHUAQ; IpPaBWIbHAS
TpeyroJibHasi MUpaMuJa U MPaBUIIbHBIN TeTparap; KyO. [IpeacraBienue o npaBUIIbHBIX
MHOT'OTPAaHHHUKAX: OKTadIp, JOAEKAdAP U UKOCAIP.

Boluncrnenre 31eMeHTOB MHOTOIPAHHHMKOB: p&Opa, AuaroHanu, yrisl. llnomansb
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMON MPU3MBI, TUIONIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOii Npu3Mbl. [lnoniaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH NIPaBUJIbHOW MUPAMHJIBI, TEOPEMA O IUIOIAAN YCEUEHHON MUPAMUIBI.

CummeTpuss B MNPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPUM  IPABUIIbHBIX

MHOTOTpaHHUKOB. CuUMMETpUsi B MPAaBUIBHOM MHOTOI'PAaHHUKE: CUMMETPUSI
napajuiejienunesa,  CUMMETPUsT  NPABWIBHBIX IIPU3M, CUMMETPHUS NPABUIbHOU
MMAPAMUBI.

[loHsTHA:  UWIMHAPHUYECKAs  IMOBEPXHOCTh,  KOHMYECKas  MOBEPXHOCTb,

cepuueckas MOBEPXHOCTh, 00pa3yrolIre MOBEpXHOCTEH. Tena BpalleHus: MUIUHAP,
KOHYC, YCEUEHHBII KOHYC, cdepa, map. B3anumHoe pacnonoxenue chepsl U MIOCKOCTH;
KacarejlbHasg IUIOCKOCTh K cdepe. M300pakeHne Tten BpallleHUs HA IJIOCKOCTH.
Pa3zsépTka mununapa u konyca. CummeTpus chepsl u 1mapa.

O6bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napaienenuneqa u ciaeactBuss u3 He€. OObEM MNpSIMON W HAKIOHHOM MPU3MBI,
HWIMHAPA, TUPpaMUIbI U KOHyca. O0BEM 11apa U MIapoBOTO CErMEHTA.
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KomOunanuu ten BpamieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHast B LIUIUHID,
onucaHHas okojio munuHapa. llepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue
mapa u cepsl IIOCKOCThIO. [loHATHE MHOrorpaHHHKa, ONMCAHHOTO OKOJIO c(epsl,
cdepsl, BIUCAHHOM B MHOTOI'PAHHUK WJIM TEJIO BPaLEHUSI.

[Tnomaas NOBEpXHOCTH HIIMHAPA, KOHYCA; TUIOMAL chepbl U e€ yacTeu.

[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAICH TMOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpa3oBanue mnogoOusa, romoteTus. Pemienwe 3amady  Ha
IIJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceyeHuid MHOTOTPAHHHUKOB M TEJI BPAILCHHS: CEYEHUS LWIMHIpA
(mapasuieNnbHO U MEPHEHANKYJIIPHO OCH), CEYEHHUsl KOHyca (MapajieIbHOe OCHOBaHUIO
U MPOXOJAIIEE Yepe3 BEPILINHY), CEYEHHs 11apa; METOJIbl TIOCTPOCHUSI CEYEHUI: METO.T
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH.
Ilpakmuueckoe 3anamue 36. Peuienne 3a1a4 no teme «lIpuzmay.

IIpakmuueckoe 3anamue 37. Pemenne 3ana4 no teme «Ilupamunay.

Ilpaxkmuueckoe 3ansmue 38. [locTpoeHne ceueHN MHOTOTPAHHHUKOB.

Ipaxmuuecxoe 3anamue 39. HaxoxxneHue miomaaen Ce4eHnii MHOTOIPAHHUKOB.
Ilpakmuuecxoe 3anamue 40. BrluncineHue miomwaa NTOBEPXHOCTH U 00beMa KPYIJIbIX
TeJl.

Ilpaxmuueckoe 3ansamue 41. Pemenne 3anad no reme «Kpyriblie Tenay.
Camocmoamenvrasn paboma 5. HaxoxaeHue miomajm CEeYeHUs] KpYTibIX Tell.

Paszpen 10. Hayasa MmaTeMaTH4€CKOro aHaJIN3a.

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHus  IOcjeaoBaTenbHOCTE.  Meton
MaTEMaTUYECKOM WHAYKUMU. MOHOTOHHBIE W OIPAaHWYEHHBIE IOCIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHHS] MATEMAaTUYECKOT0 aHajIN3a Kak aHainn3a 0ECKOHEYHO MaJlbIX.

ApudmeTrnueckass W TeOMETpUYecKas Mporpeccuu. beckoHeuHO yObIBaroIas
reomeTpuyeckass mnporpeccusi. Cymma OecKOHEYHO yOBbIBalOUIe TreoMeTpudecKon
IIPOrpeccuy. JIMHEMHBIM M ASKCHOHEHUMAIBHBIA pocT. Yucino e . dopMyna CIOKHBIX
IPOLIEHTOB . Mcrosib30BaHUE MPOTPECCUU ISl PELIEHUS peabHbIX 3a7a4 IPHUKIaTHOIO
Xapakrepa.

HenpepsiBHble QyHKIMK U UX cBoiicTBa. Touku paspbiBa. ACUMITOTHI rpaduKoB
¢bynkuuid. CBoiicTBa (DYHKIMII HENpephIBHBIX HAa OTpe3Ke. MeToJ MHTEpBajIOB s
peuieHus: HepaBeHCTB. [IpuMeHeHHre CBOWCTB HEMPEPBHIBHBIX (YHKUIMNA ISl pelieHus
3a/1a4.

[lepBass u BTOpas mpousBoAHble GyHKIMH. OrmpeneneHre, Te€OMETPUYECKUN U
bu3HYecKuil CMBICT IPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoanbie snemMeHTapHbIX (yHKIMA. [Ipou3BomHas CyMMBbI, TTPOU3BEIACHUS,
YAaCTHOTO M KOMITO3ULIUU (QYHKIHUI.

[IpumeHeHne TPOM3BOMHON K HCCIEAOBaHUIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxzieHne HanOOoNbIIEro M HAaUMEHBLIEr0 3HAYEHH HENpephIBHOM
(yHKUIHU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOJHOM ISl HAXOXJEHHUS HAWIY4yllero peuieHus B
MIPUKJIAJIHBIX 3aJa4ax, Ui ONPEACIICHUSI CKOPOCTH M YCKOPEHUS MPOLECCa, 3aJaHHOTO
bopmyoii unu rpadguKom.

[lepBooOpa3Has, OCHOBHOE€  CBOWCTBO  mepBooOpasHbiXx. IlepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.
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WNurerpan. ['eomerpudeckuil CMBICI WHTETpajia. BpluncieHne oOnpeneséHHOro
uHTerpana no popmyne Herotona — Jleiioauma.

[IpumeHneHre uHTErpaia AJisi HaXO0XKACHUS TUIONIaiel TUIOCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepsr  pemienuit  auddepeHuuanbHbIX — ypaBHEHUM. MareMarnyeckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOLIECCOB € MOMOIIbIO AU(PPepeHINaTbHBIX YPAaBHEHUI.
Ilpakmuuecxoe 3anamue 42. BplHACIEHUE YIEHOB IOCIEIOBATENIBHOCTA W CYMMBI
OECKOHEUHO YOBIBaIOIIEeH FeOMETPUIECKOM MTPOTrPECCHH.

Ilpaxmuueckoe 3anamue 43. BeruuciaeHue NPOU3BOAHBIX PA3IUYHBIX (DYHKIIHMA.
Ilpakxmuuecxoe 3aumamue 44. Pemenue 3amau mo teme «lIpomsBoaHas ¢yHKIHIA.
PU3NYECKUNA U TEOMETPUYECKUN CMBICI IIPOU3BOAHOM.

Ilpakmuuecxoe 3ansamue 45. llpuMeHeHNE TPOU3BOIHOMN K UCCIIENOBAHUIO (QyHKIIUU.
Ilpakmuuecxoe 3anamue 46. IlocTtpoenune rtpadukoB QGYHKIIUHA TpU  TOMOIIU
MIPOU3BOJHOM.

Ilpaxmuuecxoe 3anamue 47. BeIYACIEHUE ONPEAEICHHBIX HHTETPAJIOB.

lIpaxmuuecxoe 3anamue 48. HaxoxxneHue miomaay KpUBOJIMHENHON TPAEIUN.
Ilpaxmuuecxoe 3anamue 49. Pemienne 3ana4 no reme: «/HTerpan u ero npuMeHEHUE.
Camocmoamenvras paboma 6. VIHTerpan u ero npuMeHeHue

22



4. TemaTnueckoe IVIAHUPOBAHUE, B TOM YHUCJ/IE€ C YIETOM paﬁoqeﬁ nporpaMmMbl BOCIIUTAHHUS € YKAa3aHUEM KOJHYIECCTBA
Yac0B, 0OTBOAMMbIX HA OCBOCHHC Ka)K10#l TeMbl yqeﬁnoro npeamerTa «MaTemaTuKa

No Tewma 3ausaTHA Konuuect B ToMm uncne JIP u3 ®1oC COO
TLII. BoyacoB | YP |II3 |K CP
Paznen 1. BBenenue B npeamer 2 2 0 0 0
1 Marematuka B HayKe, TEXHHKE, OKOHOMHKE, HH(POPMAIMOHHBIX | 2 2 JIP1- JIP8
TEXHOJIOTHSIX M IPAaKTUYECKOW JeATeIbHOCTU. Bxuax poccuiickux
MaTEeMaTHKOB B Pa3BUTHE HAYKHU.
Pa3znea 2. Pa3BuTHEe NOHATHS 0 YHCJIE 24 10 12 0 2
2 MHoOXecTBa, X BUIBI U CIOCOOBI 3aAaHus. Jluarpammer Ditnepa — 2 2 JIP1.3
Benna. JIP4.1
3 Onepanyu HaJ MHOKecTBaMU. OTHOIIIEHUSI MEK]Ty MHOYKECTBAMHU. 2 2 JIP6.1,6.3 - 6.4,
4 Bolnosinenue onepauuii Haj, MHOKECTBAMH. 2 2 JIP7.2
5 [lenble ¥ palMoOHabHbIE YHCIa. ApUPMETHIECKUE OTIEPALIMN Hal 2 2 JIP8.1 - 8.2
palMoOHATBHBIMH YHCIaMU. beCKOHEUHbIE TEPUOIUIECKHE IPOOH.
6 IIpaxTrueckas pabora 1. Belmonnenue nelicTBUI Ha 2 2
JEHCTBUTENBHBIMU YHCIAMHU.
7 [TpubnmkeHHOe 3HAYCHHE BETMYUHBI. AOCOTIOTHAS M OTHOCHUTEIbHAS 2 2
HNOTPEIIHOCTH.
8 [TonsATHE KOMIUIEKCHOTO Yncia. I'eomeTprudeckas HHTEpIpeTays 2 2
KOMIUIEKCHBIX YHCEL.
9 [pakTudeckas padora 2. BeimonHeHWe NeHCTBUIN Hal KOMIUIEKCHBIMHU 2 2
YUCJIaMH B aireOpandeckoi opme.
10 | ToxxaecTBa U TOXIECTBEHHbIE IPEOOPA30BaHUs Ha/l YPAaBHEHUSIMU U 2 2
HEpPaBEHCTBAMU
11 [IpakTrueckas pabota 3. Pemenue 1iensix u ApoOHO — paIllMOHATBHBIX 2 2
YpaBHEHUN U HEPABEHCTB.
12 Pemienue npukiaaHbixX 3aa4 Ha COCTaBJICHUS YPAaBHEHUM M HEPABEHCTB. | 2 2
13 JleicTBus Haa ASWCTBUTEILHBIMU Y KOMILUICKCHBIMU YHCJIAMH. 2 2
Paznen 3. Kopumn, cTenenu u Jiorapugmsl 28 14 12 0 2




14 | Kopnau u crenenu. Kopau U3 HaTypajabHOro 4uciia ¥ MX CBOMCTBA. 2 2 JIP1.3

15 [IpeoOpa3oBanue BEIpAKEHUH, COACPKANINX PATUKAIIBL. 2 2 JIP4.1

16 | IIpakruueckas pabora 4. JlelicTBus ¢ apu)METUUECKUMH KOPHAMHU N — | 2 JIP6.1,6.3 -6.4;
Ol CTEIICHH. JIP7.2

17 Pemienue npocTelux nppanyMoHaJbHbIX YPAaBHEHUN M HEPABEHCTBAMM. | 2 JIP8.1 - 8.2

18 CreneHnu ¢ palMoHaJIbHBIMU NTOKA3aTENSIMU U UX CBOMCTBA. 2 2

19 [IpeoOpa3oBaHue BbIpAXKEHHH, COEPIKALIUX PAIlIOHATbHbBIE CTETICHU 2 2

20 | Ilpaktuyeckas pabota 5. Pemenue npoctelmx noka3aTeabHbIX 2
YpaBHEHUI U HEPABEHCTB.

21 Jlorapudm uucna. OCHOBHOE Jorapu(hMHUIECKOe TOXKIECTBO. 2 2

22 | Beuucnenue norapudmon. CoiicTBa Jorapudmos. 2

23 [TpaBuina aeiicTBus ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2 2

24 | Ilpaktudeckas pabora 6. [IpeoOpa3oBanue norapuMUIecKux 2
BBIPAKECHUM.

25 Jlorapudmuueckue ypaBHEHUs] 1 HEPABEHCTBA, UX CHCTEMBI. 2 2

26 | Ilpaktuyeckas pabora 7. Pemenue npoctedmumx gsorapupMuuecKkux 2
YpaBHEHUH U HEPABEHCTB.

27 | Pemenue 3agau no teme: «KopHu, crenenu, Jorapugmoi. 2

Pa3znea 4. IlpsiMble 1 JIOCKOCTH B IPOCTPAHCTBE 22 12

28 B3anmHoOe pacronokeHue AByX NpsIMbIX B IPOCTPAHCTBE. 2 2 JIP1.3
[TapayiienbHOCTh NPSIMOM U TIJIOCKOCTH. JIP4.1

29 | IlpumeHeHMe pU3HAKA MAapalIeIbHOCTH MPSIMON U TUIOCKOCTH ITPH 2 JIP 6.1,6.3 - 6.4;
pEIICHUH 3a/1a4. JIP7.2

30 | OBocHOBaHME B3aMHOIO PACMONIOKEHHUS PSIMBIX, MPSMOM U IJIOCKOCTH B 2 2 JIP8.1-8.2
TIPOCTPAHCTBE.

31 [TapayuTenbHOCTB IIIOCKOCTEM M MIX CBOMCTBA. 2 2

32 | IlepneHauKyIsIpHOCTH NPSAMON U TIOCcKOCTH. [lepnennukysap u 2 2
HaKJIOHHAsL.

33 | IIpakTuueckas pabora 8. HaxoxeHue yria MexIy IpaMoi u 2
IJIOCKOCTBIO.

34 | AByrpaHHblii yroa. Yroi Mex1y MJI0CKOCTAMU. IleprieHquKyIspHOCTh 2 2

JIBYX TIJIOCKOCTEH.
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35 [TapamnensHbrit neperoc. CUMMETPHSI OTHOCUTEIBHO TJIOCKOCTH 2 2
[TapayiesnbHOE IPOEKTUPOBAHUE.
36 | [Inomaap oproroHanbHO npoekiuu. M300pakeHue npocTpaHCTBEHHBIX | 2 2
(uryp.
37 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 2
38 | IIpakruueckas paGora 9. Pemenue 3a1a4 o teme: 2 2
«IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY.
Pa3nes 5. KomOunaropuka 10 4 6
39 | Kom6unaropuka. OCHOBHbIE MOHATUS KOMOMHATOPUKHU: N-(hakTopHall, 2 2 JIP1.2-1.3
pa3MelIeHNe, IEPECTAHOBKA, COUETaHUE. JIP4.1
40 3ajayu Ha MOJICYET YKCJIa pa3MELICHUN, IEPECTaHOBOK, COUETAaHUM. 2 2 JIP 6.1, 6.3 - 6.4;
41 [pakTuyeckas pabora 10. Pemenne npoctedmmx KOMOMHATOPHBIX 2 2 JIP7.2
3a1ad4. JIP8.1 - 8.3
42 ®dopmyna bunoma HeroTona. CBoiCTBa OMHOMHHAIBHBIX 2 2
koddhduimento. Tpeyronpauk [lackas.
43 [pakTuyeckas pabora 11. Pemenne komObunatopHbix 3agay. [Ipasuiio 2 2
CYMMBI M IIPAaBUJIO IPOU3BEICHUSI.
Pa3znesn 6. BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE. 18 4 10
44 | Ilonsarue Bexkropa. PaBeHCTBO BekTOpOB. ClI0)KEHNE U BBIYUTAHHE 2 2 JIP1.3
BeKTOpOB. KoMmiaHapHbI€ BEKTOPBI. JIP4.1
45 | Ilpaktuueckas padora 12. Cymma HECKOJIBKUX BEKTOPOB. Y MHOKEHHE 2 2 JIP 6.1,6.3 - 6.4;
BEKTOpA Ha YUCIIO. JIP7.2
46 | IlpsmoyrospHasi CUCTEMa KOOpAUHAT B pocTpaHcTBe. KoopauHaTsl 2 2 JIP8.1-8.2
BEKTOpA.
47 Bekrtops! B ipocTpancTBe. JleiicTBUS HaJ BEKTOpAMU B KOOPJIAMHATHOM 2
dbopwme.
48 [IpocTeiimme 3agaun B KOOpAUHATaX. Y paBHEHUE c(ephl. 2 2
49 | [TocTpoeHue yria Mexay BeKTopaMmu. BeruncieHue ckansipHOro 2 2
MIPOU3BE/ICHHUSI BEKTOPOB.
50 | CummeTpus B IPOCTPAHCTBE (LIEHTpalibHAs, OCEBasi, 3epKajibHasl, 2 2
napauIeNbHbIA epeHoc)
51 KoopanHaTtsl U BEKTOPBHI. 2
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52 | IIpakTrueckas padora 13. MeTo KOOpAMHAT B MPOCTPAHCTRE. 2 2

Paznesn 7. OCHOBbI TPUTOHOMETPHU 24 12 10

53 Papnannas mepa yrna. BpamarensHoe npuxenue. CUHYC, KOCHHYC, 2 2 JIP1.3
TAHI'€HC U KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPUUECKUE JIP4.1
TOXKIECTBA. JIP6.1,6.3 - 6.4,

54 [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB AJIs 2 2 JIP7.2
BBIUMCIJICHUS 3HAYCHUH TPUTOHOMETPUUECKUX (PYHKIUI 110 OHOM U3 JIP8.1 - 8.2
HUX.

55 OcHoBHBIE (OPMYITBI TPUTOHOMETPHUH: (DOPMYITBI CIIOKEHUS, YABOCHHS, | 2 2
peoOpa3oBaHUs CyMMbI TPUTOHOMETPUYECKUX (PYHKIINI B
[IPOM3BEICHUE U POU3BEJCHUS B CYMMY.

56 | Ilpaktuueckas pabora 14. IlpeoOpa3oBanue npocTenmmx 2 2
TPUTOHOMETPUUYECKUX BhIPAKEHHUH.

57 | OGparHble TPUTOHOMETPUYECKHE (PYHKIINH. 2 2

58 [Ipocreiilirie TPUrOHOMETPUUECKUE YPABHEHUS. 2 2

59 [IpakTuyeckas pabora 15. Pemenue npocTelinx TpUroHOMETpHYECKux | 2 2
YpaBHECHUH.

60 Penienue npocTelmx TpPUroHOMETPUIECKUX HEPABEHCTB. 2 2

61 Pemenne cucreM TPUrOHOMETPUYECKUX YPABHEHHUI M HEPABEHCTB. 2 2

62 OCHOBBI TPUTOHOMETPHH. 2

63 Pemenue 3agad no Bcemy Kypcy. 2 2

64 KoHTpoJibHast paboTa 1o Bcemy Kypcy. 2 2
HUTOI'O B 1 cemecTpe 128 58 58 6 6

Pasjnen 8. ®yukunu u rpadpuku 22 10 12

65 | Ilonstue ¢pynkuuu. CrnocoOsl 3afanus GyHKUMH, UX TpaduKu U 2 2 JIP1.3
CBOMCTBA. JIP4.1

66 Onpenenenre YeTHOCTH U HEYETHOCTH Pa3IMUHbIX QYHKIUH. 2 2 JIP 6.1, 6.3 - 6.4;

67 | [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIIEE U HAUMEHbIIIEee 2 2 JIP7.2
3HAYEHUsl, TOUYKH SKCTPEMYMA. JIP8.1 - 8.2

68 IpakTnueckasd pabora 16. HaxoxaeHne CBOMCTB (QyHKIHH. 2 2

69 | CreneHHbIC U TTOKa3aTeNbHbBIC (YHKIIMHM U UX CBOHCTBA. 2 2




70 | Jlorapudmuueckue GyHKIMU U UX CBOWCTBA. 2 2
71 Ipaktuyeckas padota 17. [TocTpoenue rpaukoB MoKa3aTeNbHbIX U 2 2
aorapuMuIecKux QyHKIHH.
72 Tpuronomerpudeckue QYHKIMH, UX CBOHCTBA U rpaduKH. 2 2
73 [TocTpoenne rpadikOB TPUTOHOMETPUICCKUX (DYHKITHA. 2 2
74 | Iloctpoenue rpakoB KyCOUHO — HEMTPEPBHIBHBIX (DYHKIIUH. 2 2
75 [Toctpoenue rpadukoB GyHKIUH. 2
76 | Ilpaktuueckas pabora 18. Pemenue 3a1a4u no reme «OyHKIUHU, UX 2 2
CBOICTBaA U IpadUKI
Paznen 9. MHOrorpaHHMKHU M KPYIJible TeJia 30 14 12
77 | llonstue muHororpannuka. [Ipusma. Buael npusm. [lapamnenenunen, 2 2 JIP1.3
KyO. JIP4.1
78 | bokoBas 1 moJHas MOBEPXHOCTH MPU3MBI. O0BEM MPU3MEL. 2 2 JIP 6.1, 6.3 - 6.4;
79 IIpakTuyeckas padora 19. Penrenue 3a1a4 mo teme «IIpuzmay. 2 2 JIP7.2
80 | Nupamuna. [IpaBunbHas nupamMuaa. Y ceueHHas IUpaMua. 2 2 JIP8.1 - 8.3
81 BbokoBas 1 mosHasi TOBEPXHOCTh mupamMuibl. OObeM MHUpaMUIbL. 2 2
82 | Ilpaktmyeckas pabota 20. Pemenne 3amau no reme «IIlmpamugay. 2 2
83 Pemenue 3aau o reme « MHOTOrpaHHUKHY. 2
84 CummMmetpusi B ipocTpaHcTBe. [IoHsITHE MPaBUIILHOTO MHOTOIPAaHHHUKA. 2 2
85 | IloctpoeHue ceueHnii MHOTOTPAHHHUKOB. 2 2
86 IIpaxTrueckas pabora 21. Haxoxnenune miomaaei ceueHnii 2 2
MHOTOTPaHHHUKOB.
87 | Tena Bpamenus (WMIUHAP, KOHYC, cdepa, map). 2 2
88 | BoluncneHue miomaam MoBEPXHOCTH U 00beMa KPYIJIbIX Tell. 2 2
89 | HaxoxaeHue miIoniaau CeYeHus: KpyribIX Tejl. 2
90 B3anmHoe pacnosiokeHue chepsl U IITOCKOCTH. 2 2
91 Ipaktuyeckas paGota 22. Pemenue 3ama4 no reme «Kpyrisie Temnay 2 2
Pa3znea 10. Hauaa MaTeMaTHYeCKOT0 aHAJIA3A 38 18 16
92 YucioBad rocinenoBaresibHOCTh. CriocOObI 3a1aHis IT0C/IE0BATEIBHOCTH. 2 2 JIP1.3
93 [pakTuyeckas padota 23. BerducneHue 4ieHoB MOCIeI0BaTeIbHOCTH U 2 2 JIP4.1
CYMMBbI O€CKOHEYHO YOBIBaIOIIEH FeOMETPUUECKON MPOrPECCHHL. JIP 6.1,6.3 - 6.4;
94 | TloHsiTHie 0 MPOM3BOIHOM, €€ TCOMETPUYUCCKUHN M (DU3UICCKHIA CMBICIL. 2 2 JIP7.2
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95 ®dopmysl 1 ipaBuiIa auddepeHmupoBanus GyHKINAN. 2 2 JIP8.1 - 8.3
96 BrluricrieHue mpou3BOAHBIX PA3IHUHBIX (DYHKITHIA. 2 2
97 Pemenue 3amau Ha GU3UIECKUN CMBICIT POU3BOTHOM. 2 2
98 | Pemenue 3a1a4y Ha IPUMEHEHUE TEOMETPUUECKOTO CMbICIIA 2 2
MPOU3BOAHOM.
99 | IlpakTnueckas pabora 24. Pemenue 3agau no teme «IIponsBoanas 2 2
byukmi. DU3NYECKUN U TEOMETPUICCKUNA CMBICI IIPOU3BOTHOMN.
100 | Pemenue 3a1a4y Ha NPUIIOKEHUS 2
MPOU3BOIHOM.
101 | Ilpusnak Bo3pactanus (yObiBanus) GpyHkuuu. Kputnueckue Touku 2 2
GbyHKIMU. MakKCHMyMbI I MUHUMYMBI.
102 | [IpumeHeHre MPOU3BOIHON K HCCIEAOBaHUIO (DYHKIIUU. 2 2
103 | [Ipaktuyeckas padora 25. [loctpoenue rpadukoB GyHKIUI npu 2 2
TOMOILY IPOU3BOAHOM.
104 | IlepBooOpa3Has u uHTErpas. THTErpaibl OCHOBHBIX dJIEMEHTAPHBIX 2 2
¢bynkuuid. Dopmyna Herorona—JleiiOHuma.
105 | Beruucienue HeonpeaeaeHHbIX HHTETPajioB. 2 2
106 | [Ipaktudeckas pabora 26. BeraucieHne onpeeIeHHbIX HHTETPAJIOB. 2 2
107 | I'eomeTpuyeckuii U pU3HMUECKUI CMBICI ONPEAEICHHOTO HHTErpaja. 2 2
108 | HaxosxeHue miomaad KpUBOJIMHEUHOW Tpareiuu. 2 2
109 | MuTerpan u ero npuMeHEHHeE. 2
110 | Pemenue 3aga4 no teme: «MIHTETpas u ero NpUMEHEHHUEY. 2 2
Pasnen 11. BeposiTHOCTH M CTAaTHCTHKA. 38 16 20
111 | BeposTHOCTb COOBITHSI, X BUJIbI M CBOMCTBA. 2 2 JIP1.2-1.3
112 | TeopeMbl CI0KEHHSI 1 YMHOKEHHSI BEPOSITHOCTEM. 2 2 JIP4.1
113 | Ipaktuyeckas pabora 27. Perienust KIaCCHYSCKUX 3a/1a4 TCOPHU 2 2 JIP 6.1, 6.3 - 6.4,
BEPOSITHOCTEM. JIP7.2
114 | JluckpeTHas coydaiiHas BEJMYUHA U €€ XapAKTEPUCTUKH. 2 2 JIP8.1 - 8.3
115 | Beramcnenue xapakrepuctuk JICB. 2 2
116 | IlpencrapieHre TaHHBIX (TaOIUIIBL, TUArpaMMBbl, Tpaduky). YncioBble 2 2
XapaKTEePUCTHKU MOJIA.
117 | I'padbl, MX BUIIBL. 2 2
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118 | IlpencraBnenue 3a1a4u ¢ MOMOIIBIO rpada. 2 2
119 | Ipaktuueckast pabora 28. Perenue 3a/1a4 ¢ IOMOLIBIO IpadoB. 2 2
120 | HepaBenctro YeOniea. Teopema YeOrIiena. 2 2
121 | Teopema beprysumi. 3akoH OOJBIIMX YUCEIL 2 2
122 | BBIOOPOUYHBII METO] MCCIICIOBAHHIA. 2 2
123 | IlpenMer MaTeMaTU4eCKOi CTaTUCTUKU. Ee poiu B 1eSTebHOCTH YeTIOBeKa. 2 2
124 | BpIOOpKH 1 BEIOOPOYHBIE paCTIpe/IeTICHHS. 2 2
125 | CocrapieHue 3aKOHa CTATUCTHUECKOTO PaCIpe/IeNICHsT BRIOOPKH. 2 2
126 | IlocTpoeHue NOJIMTIOHA U THCTOIPAMMBL. 2 2
127 | Ipaktuueckas pabora 29. Perienne 3a1a4 MaTeMaTHIeCKO CTATUCTUKU. 2 2
128 | Pemenue 3amau TB 1 MmaremaTyeckon CTATUCTHKH. 2
129 | [pakrtuyeckas pabora 30. Pemenne 3anau TB 1 Mmarematuueckoi 2 2
CTaTUCTHKHU.
Paszjnen 12. YpaBHeHHs H HEPABEHCTBA 56 28 28
130 | MeToabl penieHrs ypaBHEHUN: pa3ioKeHUE Ha MHOKUTEIIH, 3aMEHA 2 2 JIP1.2-1.3
MIEPEeMEHHOM, MOACTaHOBKA, TPadhUIECCKHIA. JIP4.1
131 | Pemenue ypaBHEeHUH pa3IMuyHbIMH METOTAMM. 2 2 JIP 6.1, 6.3 - 6.4;
132 | PenieHrie HEpaBEHCTB Pa3IMYHBIMH METOIAMH. 2 2 JIP7.2
133 | Pemenne ypaBHEHHH M HEPABEHCTB IPadMIECKHM METOIOM. 2 2 JIP8.1 - 8.3
134 | Ilpaktuyueckas padora 31. Pemenue ypaBHEeHHI 1 HEPAaBEHCTB 2 2
rpadUueCcKUM METOIOM.
135 | Pemienue ypaBHeHH B KOMIIJIEKCHBIX YHCTIaX. 2 2
136 | Ilpaktuueckas padora 32. Pemenue ypaBHEHHH B KOMIUIEKCHBIX 2 2
YHcliax.
137 | YpaBHEHMS U CUCTEMBI YPAaBHEHUH C IByMs IEpEMEHHBIMU. MeToapl ux | 2 2
peIICHHUS.
138 | I'papuyeckwuii criocoO perieHus: ypaBHEHUH 1 HEPaBEHCTB C JBYMS 2 2
MIePEeMEHHbBIMHU.
139 | Onpenenurens. Penenue cuctem ypaBHeHuil metosiom Kpamepa. 2 2
140 | [pakruueckas pabora 32. Pemenune CJIY metogom Kpamepa. 2 2
141 | Pewmenue 1poOGHO-pallMOHANIBHBIX U UPPALMOHATIBHBIX YPaBHEHUH U 2 2

HCPABCHCTB.
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142 | Pemenue 3a/1a4 Ha COCTaBJICHUE YPAaBHEHUH. 2 2

143 | Ilpaktuueckas padora 32. Pemenue 3a/1a4 Ha COCTaBJICHUE YpaBHEHUHN U | 2 2
CUCTEM YpaBHEHUH.

144 | OcHOBHBIE IPUEMBI PEIIEHUS TOKA3aTENbHBIX U JIOTapH(PMUIECKIX 2 2
YpPaBHEHUH U UX CHUCTEM.

145 | Pemenue noka3aTenabHBIX U JIOTapU(YMUIECKUX YPAaBHEHUH U CHCTEM 2 2
YpaBHEHUH.

146 | Pemenue nmoka3aTeiabHBIX U JJOTapU(MUIECKUX HEPABEHCTB U CUCTEM 2 2
HEPaBEHCTB.

147 | PemieHne TpUroHOMETPUUECKUX YPABHEHUHN U UX CHCTEM. 2 2

148 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUN U CUCTEM YpaBHEHUI. 2 2

149 | PemeHue TPUrOHOMETPUYECKUX HEPABEHCTB M CHCTEM HEPABEHCTB. 2 2

150 | PemieHue TpUrOHOMETPUUYECKHX HEPABEHCTB M CUCTEM YPaBHEHUM. 2 2

151 | [paktuyeckas padora 33. PenieHne TpUroHOMETPUUECKUX YpaBHEHUN U | 2 2
HEPABEHCTB.

152 | Pemenue 3a1a4 o TemMe «YpaBHEHHUSI 1 HEPABEHCTBA 2 2

153 | Ilpaktuueckas padora 34. Pemenue 3amad mo teme «Y paBHEHUS U 2 2
HEPaBEHCTBA»

154 | Pemenue npuKiIaaHbIe 3a/1a4M CPEJACTBAMU MATEMAaTHYECKOTO aHamu3a. | 2 2

155 | Pemienue npukiaaHbIX 3a/1a4 C UCIOJIB30BAHUEM IT'€OMETPUUECKUX 2 2
MOJIEIEH.

156 | Pemienue npuKIaAHBIX 337124 C OMOIIbIO BEPOSITHOCTHBIX MOJIEIIEH. 2 2
HUTOI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpoMe:kyToUHasI aTTEeCTALUS 8 popme:

KOHTPOJIBHOW paboTHI B 1 cemecTpe 1

9K3aMEHa BO 2 CEMECTpe 2

Bcero 315 144 | 144 12 |12
(315 +18)
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4. MarepuajibHO-TEXHHYECKOe o0ecrievyeHne NpenogaBaHus yueOHoro
npeaMera «MaremaTuka»

OcBoeHue MmporpaMMmbl yuyeOHOro mpeamera «MaremaTuka» Mpeanoiaraet
Hanmuyue ydyebHoro xkabmHera «MaTemaTHKay, B KOTOPOM HUMEETCS BO3MOXKHOCTb
o0ecrneunTh CBOOOIHBIN JOCTYN B ceTh MIHTepHET BO BpeMs y4eOHOTO 3aHATHS U B
nepuoj;, BHEYYEOHON MAEATeNbHOCTH OOydYaromuxcs (DJIEKTPOHHBIM KHHUTaM,
MpaKkTUKyMaM, TecTaM), MpeayCcMOTpeHa AHUCTaHlMOHHAas (opma (pabora uyepes
MHTEPHET Pecypchl, paboTa B CHCTEME JUCTAHIIMOHHOTO 00y4YeHHs Ha 00yJaromiei
matdopme Moodle 1.1.).

QOoopyoosanue yueonozo kabunema:
e TlocamouHble MecTa MO KOJUYECTBY CTYACHTOB;

e PaGouee MecTo mperoaBarTes;

e KiaccHas JocKa;

e KommnbroTep B cOOpe: CUCTEMHBINA OJI0K, MOHUTOP, KJIABHATYpPa, MbIIIb;
e [IpoeKnMOHHBIN dKpaH;

e MynbTUMEIUAIIPOEKTOD;

e (CpeacTBa TEIEKOMMYHUKAIMU (JIOKAJIbHASI CETh KOJLIEXKA);

e MynbTHMEINAPECYPCHI IO MATEMATHKE.

TexHudyeckoe oOcHalleHHEe KaOWHETa TNpeaycMaTpuBaeT JIHUCTAHIIMOHHBIC
(hopMBbI pabOTHI.

CpencrtBa oOy4YeHHs NpU TUCTAHIIMOHHOW (hopMe (HOPMATUBHO-CIIPABOYHAS
JIUTEPATYpPa, KOMIUIEKT TIUUIAKATOB, TEMATUYECKUX CTECHIOB, WHCTPYKIHUOHHBIC
CTE€H/bI, MYJIbTUMEIUNHBIA KOMIUICKC. JIOKAJIbHASL CETh KOJUJIEIKA, ITPOrPAMMHOE
obecrnieueHue oO0IIero v MnpodecCUHOHAIBLHOTO HA3HAYEHUS, KOMIUIEKT Y4eOHO-
METOJIUYECKON IOKYMEHTAIMH ).

B ycnoBusiX 1UCTaHIIMOHHOTO OOYYEHUS:

- MHCTPYKTAX M BbLJAYa 3aJaHUS IPOU3BOAUTCA HA SJIECKTPOHHOM pecypce
KOJUICKA;

- o0paTHas CBSI3b U KOHCYJIbTAllUM OCYIIECTBIISIOTCA HA 3JIEKTPOHHOM pecypce
KoJuiemka u Skype;

- BBINIOJIHCHHBIC 33JaHUS XPAHATCA Ha DJJIEKTPOHHOM pPECypce B pasJielie
MA3y4aeMOM JTUCUUIUINHBI.

B  coctaB  y4eOHO-METOAUYECKOTO M  MaTepUajbHO-TEXHUYCCKOTO
oOecrieyeHusi TporpaMmbl  y4eOHOM AMCHMIUIMHBI «MareMaTtukay BXOAMT
ouobnuomeunwvlil Pono.

B Oubnuoreunbii  QoHg BXOAAT yU4EOHUKH, Y4EOHO-METOIMYECKHUE
KOMILJIEKTBI, 00€CTIeUnBalONIe OCBOCHUE YUCOHOU NUCIMIUIMHBI «MaTemMaTukay,
PEKOMEHIOBAaHHBIC WM JOIMYIICHHBIC JJIs1 UCIOJIb30BaHUS B MPOGECCHOHATHHBIX
o0pa30oBaTeIbHBIX OPTraHU3AIUSAX, PEATU3YIOMUX 00pa30BaTEIBHYIO MPOTPaAMMYy



cpendero obmero obOpaszoBanus B mpenenax ocBoeHus OITOII CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30BaHMUs.

bubnuorteunsiii  QoHJ MOMOTHEH SHIUKIONEIUSMH, CIPABOUYHUKAMH,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPON U IPYTOM JINTEPATYPOU
10 pa3HbIM BOIIPOCAM MAaTEMaTHKHU.

NudpopmanuonHoe odecneyenmne
OcHoBHas JMTEpaTypa

1. bammakos, M. U. MaremaTtuka [TekcT]: yueOHUK IS CTYJIEHTOB YUPEKICHUM
CIIO/ M. U. bamMakos. - 6-¢ u3., crep. - M.: Akagemus, 2019. - 254 c.: uB. ui. -
(ITpodeccruonanpsHoe 0O6pa3oBaHue).

2. bammakoB, M. 1. Maremaruka. 3agaqHuk [TekcT]: yyeOHUK IJi1 CTYJCHTOB
yupexaenuit CI1O / M. U. bammakos. - 5-e u3a., crep. - M.: Axkagemus, 2018. -
416 c.: ni. - (ITpodeccnonanbrHOE 00pa3OBaHME).

3. boromonioB H. B. Ilpaktnueckue 3ansatusa no maremaruke. B 2 4. [Tekcr]:
yuebHoe nocodue st CI10/ H. B. Boromosnos. Y. 1. - 11-e u3zz., nepepad. u jo. -
M.: FOpaiit, 2019. - 327 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

4. boromonoB H. B. Ilpaktudeckue 3anstus mo marematuke. B 2 4. [Tekcr]:
yuebHoe nmocoo6ue qs CI10/ H. B. boromonos. Y. 2. - 11-e u3x., nepepad. u jor. -
M.: IOpaiit, 2019. - 252 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

5. I'puropees, C. I'. Marematuka [Tekcr]: yueOHUK AJIsI CTYICHTOB yUPEKISHUM
CIIO / C. T. I'puropses, C. B. UBonruna; nox pen. B. A. I'ycesa. - 14-e u3n., crep.
- M.: Axanemust, 2019. - 416 c.: uB. wi. - (ITpodeccronansHoe o6pa3oBaHue).

JlonoiHUTEIbHAS JIUTEepaTypa
1. Anrebpa n Hagana matematudeckoro ananmsa. 10-11 kmaccsl [Tekct]: yueOHUK
s oOmieo0pa3oBar. YUYpexXACHW C TMpWI. Ha 3IeKTpoH. Hocutene/ A. H.
Konmoropos, A. M. A6pamos, FO. I1. Aynuuieis; pen. A. H. Koamoroposa. - 21
m3a. - M.: [Ipocsemenune, 2012. - 384 c.: ui.
2. T'eometrpus. 10-11 xn. [Tekct]: yueOHUK Ajisi 001I€00pa3oBaT. yUPEKICHUI:
0a3oBblii W mnpoduibHbld ypoBHu/ JI. C. Atanacsn, B. ®. byryzos, C. b.
Kanomres. - 19 uzn. - M.: [Ipocsemenune, 2010. - 255 c.: un. - (MI'Y-mkoue).
3. NanasH, A. A. Maremaruka [Tekcr]: yueOnux/ A. A. HdanasH. - 2 uza. - M.:
®dopym, 2010. - 544 c. - (IIpodeccrnonanbHOEe 00pa30BaHKE).

JJIeKTPOHHBbIE HH(OPMALIHOHHBbIE PeCypPChl

1. www.fcior.edu.ru (denepanbhblid LEHTP UH(OPMAMOHHO-
00pa3oBaTeNbHBIX PECYPCOB).

2. wwww.dic.academic.ru (Akagemuk. CjaoBapu U SHIIUKIIONICIUHN).

www.booksgid.com (Books Gid. DnexkrponHas 6ubianorexa).

4. www.window.edu.ru (Enunoe OKHO JocTyna K

W
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oOpa3zoBaTenbHBIM  pecypcaMm). Www.st-books.ru
yueOHas TuTeparypa).

5. www.alleng.ru/edu/phys.htm (ObpazoBarenbHbBIC
Nutepuera — Martemartuka).
6. www.kvant.mccme.ru (Hay4YHO-TIOITY JIAPHBIN

busnko-maremMaTruueckuit xxypHan «KBanr).

(JIyuymas

pecypchl
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