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O01mas xapakTepucTHKa Kypca MaTeMaTuKa (ajredpa u HavyaJia
MATEeMATH4Y€CKOI0 aHAJIM3a, TeOMeTPH)

MOAYJb AJITEBPA U HAYAJIA AHAJIN3A

Pabouas nporpamma y4deOHOTO Kypca «AJreOpa U Hayajla MaTeMaTHIECKOTO
aHann3a» 0a30BOTO YPOBHs s oOy4aromuxcs 11 kiraccoB pa3paboTaHa Ha OCHOBE
denepanbHO 00pa30BaTENLHON MPOTPaMMBI CPEIHETO 001ero oOpa3oBaHMsI, C
y4éTOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBAaHMW,  NPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHHMIO, W TPAIUIUA POCCUHCKOTO 00pa3oBaHUS.
Peayinzanust mporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIFOYCBBIMU KOMIIETCHIIUSAMH,
COCTaBJISIONIUMHU OCHOBY IS CaMOPA3BUTHS W HEIPEPHIBHOTO OOpa30BaHMS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M IT03HABATEIHHOTO Pa3BHTHS
JIMYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHAIHM3a» SIBISETCS OJAHUM W3
HanOoJIee 3HAYUMBIX B POTPAMME CTapIIIeH IIIKOJIbI, TOCKOJIBKY, C OJJTHOW CTOPOHBI,
OH oOecreurnBaeT WHCTPYMEHTAIbHYI0 0a3y M M3YYCHHS BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, & C JPYrodl CTOPOHBI, (POPMHUPYET JIOTHUECKOE U abCTPaKTHOE
MBIIUICHAE Y4YalllUXCs Ha YypOBHE, HEOOXOIWMOM JIi OCBOCHHS KypCOB
UH(POPMATUKH, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B pamMkax 1aHHOTO Kypca
ydJaIuecss OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
dbopMyupyeT CBOM JOCTHKEHHUS B MaTeMaTudeckon popme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOro aHAIHM3a 3aKJIabIBACT OCHOBY IS
YCTEIIHOTO OBJIAJICHUS 3aKOHAMH (U3WKH, XWMHHW, OHWOJOTHUH, TOHHUMAHUS
OCHOBHBIX TCHJICHIIMM OSKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HHW, IIO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX NH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOW XU3HU. B TOXKe Bpems OBJIaJCHHE
aOCTpakTHBIMM ¥ JIOTUYECKH CTPOTUMH MaTEMaTHYECKHMH KOHCTPYKIUSIMU
pa3BHBAacT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AIUI0, abCTparupoBaHue H
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBITIUICHHE. B x0/1e n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHaiW3a B CTapiied IIKOJe Yy4Jalluecs
MOJTy4aloT HOBBIM OMBIT PEHICHUS TNPUKIAAHBIX 3a/]ad, CaMOCTOATEIHHOTO
MIOCTPOCHUS MAaTEMaTHUYECKUX MOJIEJIC peambHBIX CHTYaIlMidl U WHTEpPIpETAIUU
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMSTCA C  IpUMEpPaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKE U B UCKYCCTBE, C BBLIAIONIUMUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMHU M UX aBTOPaMH.

Kypc ob6mamaeT 3HAYUTENHHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanmu3yeTcsl Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO



HAayYHOTO MHPOBO33pEHUS, TaK U uepe3 CHEeHUPUKY Y4eOHOH IesTEIbHOCTH,
TpeOytomien CaMOCTOATEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIILHOM
KOHLIEHTpalMy BHUMAHMsI U OTBETCTBEHHOCTH 34 ITOJyYEHHBIN pe3yJibTarT.

B ocHoBe meToanku 00yueHus anredpe 1 HayajiaM MaTeMaTHYecKoro aHaIu3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYCHHUS.

Crpykrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIIENYIOIINE COACPKATEIBHO-METOAUYECKUE JIMHUM: «UucCiia M BBIYMCIICHUS,
«DyHKIUYU U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana maTemaTHueckoro
aHanu3a», «MHOXecTBa U JIoruka». Bce OCHOBHBIE COAEPKATENBHO-METOIUYECKUE
JUHUM M3y4YaloTCsd Ha MPOTSDKEHHWU JBYX JieT OOydeHHs B CTaplie IIKoJje,
€CTECTBEHHO JIONOJIHAA APYT ApYyra U IIOCTEIEHHO HACHIIAsICh HOBBIMM TEMaMHU U
pasaenamu. JlaHHBIA Kypc SBIJISETCS WHTETPATUBHBIM, ITOCKOJIbBKY OOBEIUHSIET B
cebe coaepkaHHE HECKOJbKMX  MaTeMaTU4YeCKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHUS, MATEMATUUECKUM aHAIU3, TEOPUsI MHOKECTB U ap. [Io mepe Toro
KaK yyalluecs OBJAJEBAIOT BCE O0jee MMPOKUM MAaTEeMATUYECKUM aIlnaparoMm, y
HUX T[I0CJIEIOBATEIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIEb PEAJIbHON CUTYALlUH, IPUMEHATh 3HAHUS, IIOJy4CHHbIC B
Kypce «Anrebpa ¥ Hayaja MaTEeMaTHYECKOro aHalu3a», s pElICHUs
CaMOCTOSITENIBHO ~ C(HOPMYIMPOBAHHOW MaTeMAaTUYECKOM 3aJadyd, a 3aTeM
MHTEPIPETUPOBATH NOJIyYCHHBIA PE3YIbTAT.

CopepxarenpHO-MeTOAUYECKas JIMHKAS «Hucna M BBIYMCIICHUS) 3aBEPIIACT
(dbopMUpOBaHKE HABBIKOB UCIOIB30BAHUS JACHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM Imikojie. B crapmieil mikose oco0oe BHUMaHHE YIENAETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAIOIUX B ceOs
UCIOJIB30BaHUE PA3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOIO 4YMCIA, YMEHHE
pAalMOHAIBHO BBINOJIHATE JEHUCTBHUSI C HUMH, J€JaTh IPUKHUIKY, OLIEHUBATH
pe3ynbraT. OOyuyaroniyecss NOMY4YaloT HAaBBIKM MPUOMIKEHHBIX BBIYHCICHUH,
BBITIOJIHCHHST JICUCTBHM C YHCIaMU, 3alMCaHHBIMA B CTaHAApTHON ¢opme,
VICIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuansa «YpaBHEHUS U HEPABEHCTBA» PEANN3YETCS HA IPOTSHKECHUM BCETrO
oOydeHHss B CTapuleil IIKoJe, MOCKOJIbKY B KaXIOM paszfelie IporpaMMbl
IPEyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. OOydaromuecs OBIIaJEBAIOT
Pa3IMYHBIMA METOJAMHU PELICHUs LENbIX, PAlMOHAIBHBIX, HPPALOHAIbHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPaBEHCTB U UX cUcTeM. [lorydeHHbIe yMEHUS UCIIONIB3YOTCS IIPU UCCIIEIOBAHUN
(GYHKIMI C TOMOUIBIO MPOU3BOIHOM, PEHICHUH NMPUKIAJAHBIX 33Ja4 U 3334 Ha
HaxXOXKJICHWE HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
collep)KaTeibHasl JIMHUSA BKJIIOYaeT B ce0d Takke (QOpMHUpOBAHUE YMEHUU
BBIMOJHATh pacdy€rsl 1Mo ¢GopMysaM, IpeoOpa3oBaHUs LENbIX, PALMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHUM, a TAaKXKE BBIPAKCHUM,
COJlepKalMX CTerneHu u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuasa IpOUCXOANT JajbHeilIIee pa3BUTHE ANITOPUTMUYECKOTO U a0CTPAKTHOTO



MBIIJICHUS yYalluxcs, (OPMUPYIOTCS HaBbIKA JEAYKTHUBHBIX PaCCyKICHUMH,
paboThl C CHUMBOJIbHBIMUA (hOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEPaBEHCTB. AlreOpa npeasaraeT 3QpGeKTUBHbIE
MHCTPYMEHTBl JJIsl PEUICHUS MPAKTUYECKHMX U €CTECTBEHHO-HAYUYHBIX 3ajady,
HArJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAK SI3bIKa HAYKH.

CopepxxarenbHo-MeToAMYeCcKass JUHUA «DyHKIMM U TpaQuUKU» TECHO
NEepEIIETaeTCs C APYTUMHU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEIOBATENbHOCTh H3YUEHHS MaTepruana. M3yueHne CTeneHHoM, MOKa3aTelIbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TPa(HKOB,
WCIIOJIb30BaHNEe (DYHKITUH JUTsl pEIICHUs 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM AaHaJIUu30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. [Ipu 3TomM 0o0ibIIOe BHUMAHHE YAENSETCS
(GhOpMHUPOBAHUIO YMEHUS BBIPAKATh (hOPMYTIaMU 3aBUCUMOCTH MEXIY Pa3IMIHBIMU
BETMYMHAMH, WCCIEAOBAaTh TOJNYYCHHBbIC (YHKIUUA, CTPOUTh UX Tpaduku.
Marepuai 3Toil coaepKaTeIbHOM JIMHUH HALICJIEH Ha Pa3BUTUE YMEHU U HABBIKOB,
MO3BOJISIONIMX BBhIpAXXaTh 3aBUCHMOCTH MEX]ly BEJIMYMHAMU B Pa3IMUHON Qopme:
aHaJTUTUYECKOW, rpaduueckoil u cioBecHoW. Ero wusyudeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETU3AL1MHU, UCTIOJIb30BAHUIO aHAJIOTHU.

ConepxartenpHasd nuHus «Havanma mMareMaTM4ecKOro aHajan3a» IO3BOJISET
CYIIECTBEHHO PAaCUIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad,
JOCTYITHBIX OOYYaIOIMUMCsI, Y KOTOPBIX MOSBISAETCS BO3MOXKHOCTh MCCIIEAOBATh U
CcTpouTh rpaduku QyHKIIUMA, ONIPEACTIATh NX HAMOOJIBIIINE K HAMMEHBIITNE 3HAUYCHNS,
BBIYHCIIATH TUIomanu Guryp u oObEMBI TeN, HaXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas colepareibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
MIOCTPOCHUSI MATEMATHUYECKUX MOJEIEN pEeajbHbIX CHUTyalMi, HaXO0XKICHUS
HAWIYYIlIEero PeUIeHUs B NPUKIAJAHBIX, B TOM YHCIIE COUUAIBHO-ODKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHYECKOTO aHallu3a CIOCOOCTBYET
Pa3BUTHUIO a0CTPAKTHOTO, (POPMAJIBLHO-JIOTMUECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHpPOBaHUIO YMEHUN PACO3HABATH POSBIICHUS 3aKOHOB MAaTEMaTUKU B HAyKe,
TEXHUKE M HUcKyccTBe. OOyuwaromiuecs Y3HAIOT O BBIJAIOIIUXCSA pe3yJibTarax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHSI MAaTEMATHKU KaK HayKH, U UX aBTOPaX.

ConepxaTeabHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTaM  TEOPUU  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM MATEMATUKU W IPEIJIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAUHSIONINNA BCE pa3/Ielibl MAaTEMaTHKA U €€
MPUJIOKEHUIN, OHU CBSI3bIBAIOT Pa3Hble MATEMATHUYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [lo3ToMy BaXHO JaTh BO3MOKHOCTh IIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MAaTEMAaTUKH M UCIIOJIb30BATh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B xypce «Anrebpa m Hayaima MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TAKK€ OCHOBBI MATEMATHYECKOTO  MOJEIMPOBAHHUS, KOTOpPbIE IMPU3BAHBI



c(opMUPOBaTh HABBIKU ITOCTPOEHUS MOJIEIEN peanbHbIX CUTYaLUil, HCCIEA0BaHUs
TUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYeCKOro aHajiau3a U
VHTEPIPETALNN ITOJIyYEHHBIX PE3yJIbTAaTOB. Takue 3aaHus BIUIETCHBI B KaXKAbIN U3
pa3zesioB IpOrpaMMBl, IIOCKOJIBKY BECH MATEPHUAN Kypca IUPOKO UCTIOJIb3YETCS IS
pemieHns NpUKIaAHBIX 3anad. [Ipy pemreHMM peanbHBIX NPAKTUYECKHX 3anad
ydaliecs: pa3BUBAlOT HAOIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUYECHUS BCEX TeM Kypca «Ajiredpa M Hayana
MAaTeMaTHYECKOTO aHAIU3).

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM 11aHE HA M3yUYeHHE Kypca areOphl M Hayal MaTEMaTHIECKOTO aHaJIn3a
3 gyaca B HeJeII0, Bcero 3a rog — 102 gaca



COIAEPXKXAHHUE YYEBHOI'O KYPCA

Yuciia 1 BbIYMCICHUSA

HatypanbHble u nenslie yncina. IIpu3Hakyu 1eIMMOCTH LEIIbIX YUCEN.

Crenensb ¢ palMoHaIbHBIM MOKa3aTesieM. CBONCTBA CTENEHHU.

Jlorapudwm yucna. JlecaTuaHble U HATYpaJbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

ITpeoOpa3oBaHue BbIpaXEHU, COEPIKALUX JIOTapUPMBI.

ITpeoOpa3oBaHne BBIpAXXEHUH, COAEpKAILIMX CTENEHHM C PpPalUOHAIbHBIM
IIOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 33a4 C NOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUM.

CucteMbl U COBOKYNTHOCTH PAllMOHAJIBHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELIECHUIO MaTEMAaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00J1aCTel HAyKU U peaJIbHON KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [Tepuonnyeckue pynkuu. [lpomexyTku MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MUHUMYMbI (yHKIMd. HamGospinee M HauMmeHbllee 3HAUCHHE
(YHKIUM Ha IPOMEXKYTKE.

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U TpaUKH.

[ToxazarenbHast u Jorapudmuyeckas QyHKINU, X CBOMCTBA U TpaduUKH.

Hcnonp3oBanue rpadukoB (PYHKIMMA 7S pEIICHUs] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMHA Ui HCCIENOBAHUS IIPOLECCOB U
3aBHCHUMOCTEH, KOTOphIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayana MaTeMaTH4eCcKOro aHajIu3a

HenpepriBHble QyHKIIMU. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyeckuii u  QU3NUECKUNA  CMBICI
IIPOU3BOTHOMU.

[IpousBogubie  saeMeHTapHBIX  GyHKIuHA.  DOpMynbl  HaAXOXKIACHHS
IPOU3BOJHON CyMMBI, IPOU3BEAEHUS U YACTHOT'O (DYHKIIUH.

ITpuMmeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanboIblIero 1 HauMEHbIIEro 3HaueHNus (PyHKIUU Ha
OTpE3KE.



[IpyumeHeHne NpPOU3BOMHOM JUISi HAXOXKICHHMS HAWIy4dllero peleHus B
OPUKIAAHBIX 3a7aydax, JUIsl OINpEAENIeHHs CKOpPOCTH Ipoliecca, 3aJaHHOIO
dbopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WNHuterpan, ero reoMeTpuyeckuid W (Qusnueckuidi cMbicia. Berancienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IG6HOF0 npeamMceTa «Marematuka» JOJIDKHO o0ecrneynBaTh
AOCTHXKCHHC HA YPOBHE CPCIAHETO O6HICI‘O O6pa3OBaHI/ISI clIeayromux JNIYHOCTHEIX,
MCTAIIPCAMCTHBIX U IPCAMCTHBIX O6p330BaTeJ'H>HBIX PE3YyJIbTATORB!

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo TMpeaMmeTa
«Marematukay XapakTepu3yroTCs:

['paxkgaHckoe BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIUN 00YyYAIOIIETocs KaK aKTHBHOTO
U OTBETCTBEHHOTO YJieHAa POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKUIHMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHU,
NpoIeaAyp TpaxKJaHCKOTro oOmiecTBa (BbIOOpPHI, OMPOCHl M TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAUCHUEM.

[TaTproTHyecKkoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, YBOXKCHHS K
MPOLIJIOMY U HACTOAILEMY POCCUMCKON MaTEMAaTHUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW HIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTMX HayKax, TEXHOJOTHUsX, chepax
HKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiickoro Hapo/a;
c(OpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U I€ATEIBHOCTHIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETrO.

DcTeTuYecKoe BOCIUTaHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHUPY, BKIIIOYAs 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 331a4, PEIICHUH, PACCY X ACHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acClleKTaM Pa3IUnYHbIX BUIOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEeMaTUYECKUe 3HAHUA B
MHTEpecax 3//0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEXUM 3aHATHA U
OTJIbIXA, perysgpHas (pu3nueckasi akTUBHOCTD); (PU3NUYECKOTO COBEPLUICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbIM  chepaM  TPOPECCHOHATIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccuu W peann3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

Cc(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-D)KOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONW U COIMATIBHOM
Cpempl, OCO3HAaHHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MpoOseMm;
OpPUEHTAMEd HAa NPUMEHEHHE MATEMaTUYECKUX 3HAHWM ISl PEIICHUs 3ajad B
00J1aCTH OKPYKAIOIIEeH CpeIbl, IIIaHUPOBAHUS TOCTYIIKOB U OLICHKH WX BO3MOXHBIX
MOCJIEACTBUUN ISl OKPYKAIOIIEH CPEIBI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKHW Kak c]epbl 4YeloBEYECKOM esATEeNIbHOCTH, JTarnoB €&
pa3BUTUA M 3HAYMMOCTH JJIsi Pa3BUTUA I[UMBWIM3AIMU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYIO M HCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIUBUIYAJIBHO U B TPYIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaTbl OCBOCHUS MPOTPaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIQJICHHEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusmMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUAMU.

1)  Vuusepcanvuvie = nosmaseamenwvmvle  Oeticmsusi,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00VUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpYJCalowe2o  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCNe008aMeNbCKUX Onepayuli, YMeHuti pabomams ¢ ungopmayuet).

ba3oBble IorHYECKUE NEUCTBHUS:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKHUX
00BEKTOB, MOHATHUHA, OTHOIICHUW MEXIY MOHITHUAMU; (HOpPMYyIUPOBATH
OTIpe/IeJICHUsI ~ TMOHATHN, YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(puKanuyM, OCHOBAaHMS JUIsi OOOOIICHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOJIMMOTI0 aHAIN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH W  TPEOOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JienaTh BBIBOABI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHUN, YMO3AKIIIOUEHUH TI0 aHAIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHUECKUX
YTBEPXKACHUNA (MIPSIMBbIE W OT MPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHl U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHMs, BHIOMpaTh HambOoIee MOAXOIAINMNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHEB).

bazoBbie HCCICAOBATCIbCKHUC I[GI>'ICTBI/I$II

WCIIOJI30BaTh BOMPOCKHI KaK MCCIIEIOBATEIHCKAM WHCTPYMEHT TTO3HAHWS,
¢dbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHAaBIMBaTh HMCKOMOE€ MW  JaHHoe, (¢GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSTEIILHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
o0BbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMU, SIBJICHUSAMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYITHUPOBATH 0OOOIICHHS U BBIBOBI TIO PE3YJIbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, WCCIEOBaHUS, OIICHHBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIlECcca, a TaKKe BBIJIBUTATH
MIPEATMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

BBISIBJIATH 1e(UIUTHI MH(OPMaLIMHU, TaHHBIX, HEOOXOAUMBIX JIsl OTBETA HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BbIOMpAaTh ~ WMHGOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CTPYKTYpPUPOBAaTh HHPOPMAIIHIO, MPEJCTABIATh €€ B PA3IMYHbIX (POpMaX,
WLTIOCTPUPOBATH TpapruecKu;

OILICHUBATh HaJIEXKHOCTD uHdopMaIuu no CaMOCTOSITEJILHO
chOpMyIHPOBAHHBIM KPUTEPHUSIM.



2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0Oecneuusarom
copMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo1enue:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh MOJYyUYCHHBIN PE3yJIbTaT;

e B X0/€ 00CYXJI€HMs 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBbl, perIaeMoil 3a/1auu, BHICKAa3bIBaTh UJEH, HAllEJICHHbIE HA TTIOMCK
pEelIeHus; COMOCTABIATh CBOM CYXKACHHUS C CYXACHUSIMHU APYTHX
YYaCTHUKOB JHaliora, OOHApYXUBATh Pa3IMYle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh Pa3HOIIACHS, CBOH BO3PAKCHHUS;

e TMpPEACTAaBIATh  pE3ydbTaTbl  pEUIeHUS  3aJadd,  OAKCIIEPUMEHTA,
UCCJIeI0BAHMS, IPOEKTA; CAMOCTOATENbHO BEIOMPATH (POPMAT BHICTYIUIICHUS
¢ Y4€TOM 3aJa4 MPe3eHTAIIMN U OCOOEHHOCTEHN ayTUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMATH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U HHINBUY aJTbHOM
paboThl MpU peuIeHUU YYEOHBIX 3a/ay; NPUHUMATh LEeJIb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paloThI,
pacmpenenatb BHIbI paboOT, JOrOBApUBATHCS, OOCYXKIaTh MPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

e YYacCTBOBaTh B IPyNIOBBIX popMax padoThl (0OCYkKAeHUSI, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJIHATH CBOIO YacTh pabOThI H
KOOPJIMHUPOBATh CBOU JIEUCTBHUS C JPYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT 1O  KPUTEPHSIM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvruvie pecynamusnsle oeiicmaus, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIAITh IJIaH, AJITOPUTM PELIEHUS 3a/1a4H, BEIOUPaTh CIOCO0 PEIIeHHUS C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM HMH(OpMALIUU.

CaMOKOHTPOJIb:

e BJIAQJCTh HAaBbIKAMH TO3HABATENbHONM pEQIEKCUH KaK OCO3HAHHS
COBEpIIAeMbIX JNEHCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CaMOINIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yJsIbTaTa
pelieHus MaTeMaTUYECKOM 3a/1au;



e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PELICHUH 3a1a4H,
BHOCHUTbh KOPPEKTHBHI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BRIABICHHBIX TPYAHOCTEH;

e OILICHMBAThb COOTBETCTBHE pe3yJbTaTa LEJIW U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI JTOCTHXXECHUS WIM HEAOCTHXKCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIIUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAIH3a»
Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHUsl JOJDKHO 00ecrneurBaTh JOCTUKEHUE
CJIeIYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

Yuciaa v BBIYMCICHUA

OnepupoBaTh MNOHATUSAMH: HATypaldbHOE, LEIOE€ YHUCIO; HCIOJIb30BATh
MPU3HAKH JIEIMMOCTH LIENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIIN
JUISL peLIeHus 3aaa4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [IOKA3aTEIIEM.

OnepupoBarh MOHATUSMU: JOrapup™ 4ucia, IECATUYHBIE U HATypalbHbIE
JoTapuQpMBbI.

YpaBHeHMS U HEPABEHCTBA

[IpumensTb  CcBOICTBa CTemeHW Ui NpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPABHEHHME M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUI U HEPABEHCTB.

BoinonHAT,  mpeoOpa3oBaHusi  BBIPAKEHUM, COAEpKAUMX  JIOrapuMbl;
OTIepUPOBATH MOHATHIMHU: JIOTApU(PMUIECKOE YpPaBHEHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBI€ THUIIBbI TIOTapU(PMHUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSMU: CUCTEMA JIMHEHHBIX YPaBHEHHN U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUM U PELICHUS PAKTUYECKUX 3a1a4.

Haxomutpe pemenus npocTedimmux CUCTEM M COBOKYIHOCTEH PallMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIDAKECHUs, YPaBHEHMUS, HEPAaBEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/ayH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM armapaTa aareOpbl.

DyHKIUN U TPaPUKH

OnepupoBaTh MNOHATHSMH: TEpHOAUYECKass  (PYHKUUSA, MOPOMEXKYTKU
MOHOTOHHOCTH  (PYHKI[MM, TOYKH OHKCTpeMyMmMa (PYHKUMH, HauboJblIee U
HauMeEHblllee 3HayeHuss (QYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
uccleoBaHus PyHKINHU, 3aJaHHON TpaduKOM.



OmnepupoBaTh MOHATUSMHU: TPAPUKU TMOKA3ATEIBHOM, JOTapHUPMHUECKOW U
TPUTOHOMETPHUYECKUX (PYHKIUI; M300paKaTh WX HAa KOOPIWHATHOMN TUIOCKOCTH H
WCTIONIB30BATh JIJISl PEIICHUS] YPABHEHUH 1 HEPABEHCTB.

N300paxars Ha KOOPAMHATHOH TUIOCKOCTH TpaduKu JIMHEWHBIX ypaBHEHUH 1
MICTIONIb30BATh UX JUISL PELICHUS] CUCTEMbI JIMHEHHBIX YPaBHEHHA.

Wcnonb3oBare Tpaduku (GyHKIUE Ui UCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 PYTUX YIeOHBIX TUCIIHUTUIHH.

Hayaja MaTeMaTH4eCcKOT0 aHAJIN3a

OrnepupoBaTh MOHATUSAMH: HENPEpbIBHAST (QYHKIUS; TPOU3BOAHAS (DYHKIIUH;
MCTIONIb30BATh T€OMETPUYECCKAN M PU3MUYECKHUI CMBICI IPOU3BOAHOM ISl PELICHUS
3a7a4.

HaxoauTts pon3BOIHBIEC 31€MEHTAPHBIX (PYHKIIUN, BEIYUCIISATH TIPOU3BOTHBIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO (DYHKITHA.

HMcnons30BaTh NPOU3BOAHYIO JUTS HCCIIEAOBaHUS ()YHKIIMM HA MOHOTOHHOCTb
¥ 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPAPHUKOB.

Hcnonb30BaTh TPOM3BOMHYIO [UISI HAXOXKIEHUS HAWIYYIIETO PEHICHUS B
NPUKIIAIHBIX, B TOM YHCIIE COIMATbHO-OKOHOMHYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATHSAMHU: TIEPBOOOpa3Hasi ©  WHTErpall; I[OHHMATh
TeOMETPUYECKUH U QU3NUECKHIA CMBICI HHTETpaJIa.

Haxoauts nepBooOpa3Hble 2IeMEHTAPHBIX (DYHKIIHIA; BBIYHCISATH HHTETPA 10
dopmyne Herorona—JleitOnuna.

Pemath mpukiagHble 33724, B TOM YHCIE COLUUATBHO-DKOHOMHYECKOTO U
(Gu3HUecKOro Xapakrepa, CpeCTBAMH MATEMAaTHYECKOTO aHAITU3A.



MOAYJb 'EOMETPUSA

PabGouas mporpamma ydeOHOTO Kypca «l'eomerpusi» sl OOydYarOIIMXCS
Kjacca pa3paborana Ha ocHoBe DenepanbHON 00pa30BaTEIBHONW MPOTPAMMBI
cpenHero ooImero oOpa3oBaHus, C YIETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
NPEIBSIBISIEMBIX K MAaTeMaTHYCCKOMY OOpa30BaHHIO, W TPATUIUN POCCHIICKOTO
oOpasoBanus. Peanm3arus mporpaMMbl 00€CIIEUMBAET OBJAJCHUE KITFOUEBBHIMU
KOMITETCHIIUSIMHU, COCTABJISTFOIIIIMHU OCHOBY IS CAMOPA3BHUTHS M HEMPEPHIBHOTO
o0pa3oBaHUs, IETOCTHOCTh OOIMIEKYJIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JTUYHOCTH OOYJAFOIIIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Baxxrocte y4eOHOro Kypca TEOMETpMHM Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBanus OOYCJIOBIICHa TMPAKTHYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YyJbTaTOB OOYy4YEHUs] TEOMETPUU B HAIMPABJICHUU JIMYHOCTHOIO
pazButus oOydaromuxcs, (GopMupoBaHusi (PYyHKIIMOHAIBHOM MaTeMaTU4eCKOM
TPaMOTHOCTH, U3YUYEHUS NPYTUX YUCOHBIX TUCIUILUINH. Pa3Butre y oOydarommxcs
MPABUJIBHBIX TMPEACTABICHUM O CYIIHOCTH W MPOUCXOXKICHUU TE€OMETPUUYECKHX
abCTpakInii, COOTHONIICHUH PEATBHOTO W HJCATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKOM HAyKOH SIBJIEHUH U MPOIECCOB PEATbHOTO MUPA, MECTE T€OMETPUU
B CHUCTEME HayK U POJIM MAaTEMAaTUUYECKOTO MOJICTUPOBAHUS B HAYYHOM IMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUaITUXCSI, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMWMBIX [JIs aJanTallid B COBPEMEHHOM
oO111ecTBe.

['eomeTpus siBIsieTCS OJHUM M3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHUsA, TaK Kak oOOECIeUYMBaeT BO3MOXXHOCTh M3Yy4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TyMaHUTAPHOU.

Jlornyeckoe MebIUIeHWEe, (HOpMUpPyEeMOe TPH HU3YYCHUH OOYJarOITUMUCS
MOHSATUMUHBIX OCHOB F'€OMETPUH U ITOCTPOCHUH IETIOYKH JIOTHIECKUX YTBEPIKICHUM
B XOJI€ pEIIeHUsS TeOMETPUYECKUX 3ajady, YMEHHE BBIJIBUTAaTh M OIPOBEpPraTh
TUTIOTE3bl HETMOCPEACTBEHHO WCTONIB3YIOTCS TPHU PENICHUH 3a7]ad eCTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTSAX JNIEATENBHOCTH uefioBeka. OpHeHTalusl 4yejoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIMaibHOro ObITHsA, (opma
OTPaXKEHUsSI OKPYXKAIOIIETO MHUpPA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeobpazoBanus  jAeWcTBUTENbHOCTH.  OmnepupoBaHHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu 00bEeTUHSET pa3HbIC BUbI yUCOHOU U TPYOBOM ESITEIBHOCTH, SBJISIETCS
OJHUM U3 TPOPEeCCHOHATBHO BaXXKHBIX KayecTB, MO3ITOMY aKTyajlbHa 3ajada



dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHUS  Kak
Pa3sHOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITEIbHOCTH MO MHOTMM HAIPaBJICHHUSM.

[lenp ocBOeHHs MporpaMMbl ydueOHOTO Kypca «l'eomeTpus» Ha 0a3z0BOM
ypoBHE O0OyueHHs — o00Ieo0pa3oBaTelbHOE U OOIICKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 obecrneueHne BO3MOKXHOCTH IPUOOPETEHHS U MCTIOJIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAHUW U  JCWCTBUH, CHEHH(PUUHBIX
T€OMETPHUH, BO3MOXHOCTH  YCHEIIHOTO MPOJOHKCHHS  OOpa3oBaHHs IO
CHEIMAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM T€OMETPHH.

[IporpaMMa 1o reomeTpur Ha 0a30BOM YpOBHE TNpeIHA3Ha4YeHa IJis
00y4aromuxcsi CpeAHeH IIKOIbl, HE MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YPOBHE OCHOBHOTO 001Iero oopazoBaHusi. Takum 00pa3om, oOydarorniuecs Ha
0a30BOM YpPOBHE JOIKHBI OCBOUTH OOIIME MAaTEMAaTHUECKUE YMECHHSI, CBSI3aHHBIE CO
crenupUKON TeOMETpUN U HEOOXOTUMBIC ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHM UMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHIO OoJiee riTy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUSIX B
poecCHOoHaNEHOMN NESITEIEHOCTH.

JlocTkeHre 1edM OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3ajJadaMH  OCBOCHHUSA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHE B 11 Kiacce sIBISIOTCS:

e (opMHpOBaHHE TMPEICTABICHUS O TEOMETPUU KaK YacTh MHPOBOM

KyJBTYPBl M OCO3HaHHE €€ B3aMMOCBS3HU C OKPYIKAIOLTUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHI O MHOTOTPaHHUKAX M TeJlaX BpallleHUs KaK
0 BOXHEHIINX MaTeMaTHYECKHMX MOJIENSAX, TMO3BOJSIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaThb Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHUKH M TeJa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/7a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHupOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATUSMH O
MHOTOTPaHHHUKAX U TeJlaX BPAILECHUS U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXHBIC JIOKa3aTelbHBIC
pacCcy X JeHUsS B XOJ€ PELICHUS CTEPEeOMETPUUYECKHUX 3aJad U 3a7ad C
PAKTUYECKUM COACPKAHUEM;

e PAa3BUTHE MHTEIUIEKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yJaroImuxcs,
MI03HABATEIFHON aKTHBHOCTH, MCCIIEAOBATENBCKUX YMEHHUA, KPUTHUYHOCTH
MBIIICHHS,



e (dopmupoBanue GyHKINOHATBEHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
yMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX XU3HEHHBIX CUTYyalUsX U MPU U3YYECHUHU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HhOPMYIMpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AABaTh
F€OMETPUYECKUE MOJEIHN, IPUMEHITh OCBOCHHBIM TI'€OMETPUYECKHUU
anmapar  JUId = peleHus  [PaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
VUHTEPIPETUPOBATh U OLICHUBATH IIOJyYECHHBIC PE3YJIbTATHI.

OTINYUTENBHOM OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUU B HA4YAJIE €r0 U3YUYECHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMS, U OMNpeneiaEHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIICHHUS,
CTUMYJIMPYET NPOTEKAHUE HHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K JAJIbHEUIIEMY
U3YYECHUIO IIPEAMETA.

[Tpenmourenue O0TAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKUE 3HAHMUSI MMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
YYAIKXCS B Kypce CTEPEOMETPUH IIPOBOAMTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajady Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3manue o0Opaza MPOBOAUTCS C OMOPOM HA HATISAHOCTH, a
olepupoBaHUEe 00Pa30M — B YCIOBUSX OTBJICYEHHS OT HATJISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO CONEP KAHUS.

OcHoBHBIE copepkarenbHble JuHUM Kypca «l'eomerpum» B 11 knacce:
«MHororpanHukmn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOpMUPOBAHKE JTOTUUECKUX YMEHUN
pacnpezieNiaeTcsi He TOJIBKO M0 COAepKATeIbHBIM JIMHUAAM, HO U TIO0 TOJaM 00y4YeHHS
Ha YPOBHE CpeIHEro oOLIero o0pa3oBaHus.

ConepxxaHnue o00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ysbTaTaM
OCBOGHHsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojgaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAQJCHHE T'€OMETPUUYECKUMU
MOHATHSIMU Y HABBIKAMM OCYILECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYIIATENIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydYaroIMXCs, paciiupss U
yrayOssis e€, o0pa3ysi MpOYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reomeTpun oTBOIUTCS 2 Yaca B HEJIEIIO, BCETO 3a TOJI 00yUeHUs
- 68 y4eOHBIX 4acoB.



COIAEPXKXAHUE YYEBHOI'O KYPCA

Tesa Bpalenus

[unuHapryeckas OBEPXHOCTb, oOpasytoiue UUJMHIPUYECKOU
NOBEPXHOCTH, OCh ILIWIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymImass W OCh; IUIOMIAJh OOKOBOM H TMOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BeplMHa, 00pa3yroias
¥ OCh; TUTOIIA/1b O0KOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiue
¥ BBICOTA; OCHOBAHMS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOIMIAJb MMOBEPXHOCTU CQEpPHI.
B3aumMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTesbHas IIIOCKOCTh K cdepe;
IO CHEpHI.

N3006paxeHnue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka umuHApa U KOHyca.

KomOunanuu Ten BparieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIHCAHHBIH
okoJ10 cepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK, UJTK TEJIO BPaICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béEmMe
OpsIMOYTOJIBHOTO TMapajienenumena u cieactsus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM mapa u miomass chepsl.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus murHapa (MapauiedbHO U MePIEeHIUKYIISIPHO OCH), CEUEHHS KOHYCa
(mapasuieslbHOE OCHOBAHUIO U IPOXOJIAILEE YEPE3 BEPILHHY ), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocT U B mpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIPaBWJI JACUCTBHM C Bekropamu. lIpsMoyrompHas cucrema
KoopauHaT B mnpoctpancTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKaJsSIpHOE NPOU3BEICHHE BEKTOPOB.
BrluncieHne yrioB Mex1y NPSMBIMHU U IIIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHNN T€OMETPUUYECKHX 3aaY.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«Marematrkay XapaKTepu3yrTCs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUH 00YUYaIOIIETrocsl KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHICKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
NpoIeAyp TpaxKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHl M TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COLMAIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKUIMSIMU 1 HA3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTIKEHUW B JPYTUX HayKaX, TEXHOJOTHAX, cdepax

9KOHOMMKHM.
I[yXOBHO-HpaBCTBEHHOFO BOCIIMTAHUA
OCO3HAHUCM AYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapoda,

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OyAYIIETrO.

IcTeTHYECKOEe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIHOYas ICTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIECHU; BOCTIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

Cc(OOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
HWHTEpecax 3J0poBOro u 6e30macHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U
OTIIbIXa, peryJisipHas Gu3nUecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHMEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbIM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUI0 U
CcaMOOOpa30BaHUI0 HAa MPOTSHKCHUM BCEH >KU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBIECHHOCTH.

JK0JI0rn4YecKoe BOCIIUTAHNE:



c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYyJIbTYpbl, TOHUMAaHUEM BIIHUSHUS
COIMATPHO-D)KOHOMHUYECKHX TPOIIECCOB HA COCTOSTHHE TMPHUPOIHONW M COIHMAIBHON
Cpempl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MpoOsem;
OpHEHTAIle Ha MPUMEHEHUE MAaTeMaTHYEeCKHX 3HAHWUW IS pEIICHUs 33]ad B
00JacTH OKpY>KaroIIen cpeibl, IITaHUPOBAHUS TOCTYITKOB M OIIEHKH UX BO3MOKHBIX
TIOCTICACTBHM SISl OKPYIKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH W  OONICCTBEHHOW TMPaKTUKH, [MOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak cQepbl 4YeJOBEUeCKOW MACSITeNbHOCTH, JTamoB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHS I[UBUIN3AINH, OBJAJICHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTYpOW KaK CPEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTHIO OCYIIIECTBIIATh MPOCKTHYIO M HCCIEIOBATEIBCKYIO IESTEIHHOCTD
WHIMBHUIYAIBHO U B TPYIITIE.

METANIPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yIbTaThl OCBOCHHS MPOTPAMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIQJICHHEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OeliCMBUIMU.

1)  Vuusepcanvuvie  nosmaseamenwvmvle  Oeticmsusi,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 ooOyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J102UYECKUX,
ucciedosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayuei).

Bba3oBble Jjornueckue 1eiicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEeMaTUICCKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHITHAMH; (HOPMYyIUPOBATH
OTIpeNIe]ICHUs]  TMOHATWN, YCTAHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUS MJisi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIN3A;

e BOCIPUHUMATH, (OpMyIHpPOBaTH U NPEOOPA3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIJIOBHBIC;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NPOTUBOpEYHs B (akTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA;

e JeNaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHUECKUX
YTBEPXKACHUNA (MIPsIMbIE U OT TMPOTHUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
NPUBOANTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;



BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HaWbOIee MOAXOMANIMN ¢ Y4ETOM
CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBareLCKHe J1eMiCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MpodiIemy,
yCTaHaBIWBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaThH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMI0, MHEHUE;

MIPOBOJUTH CaMOCTOSITETILHO CILJIAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME TIO0 YCTAHOBJIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbeKTa, SIBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOSITENIbHO (hOPMYITHUPOBATH 0O00OIICHHSI U BBIBOBI TIO PE3yIbTaTaM
POBEAEHHOTO HAOJIOJIEHUS, UCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIABUTATH
MPENOJIOAKEHHS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBIISATH 1€(DUIIUTH HH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX /Ul OTBETA Ha
BOIIPOC U JUISI pEILICHHs 3a/1a4H;
BbIOUpaTh  MHGOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTaBICHUS;
CTPYKTYpPHUPOBaTh MHPOPMALINIO, IPEACTABIATH €€ B Pa3Iu4YHbIX (hopMax,
WLTIOCTPUPOBATH rpapuuecKH;
OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie KOMMYHUKamueHvle  Oelicmeus,  00ecneuusaom

C¢OpMup06aHHOCWZb COI/!MCIJZbelX HABBLIKOB 05_)/1{61}01/0;1/[)(?6'}1.
OO01menue:

BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHIIMHU
U LIeJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJI€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pelIeHus; COMOCTABIATh CBOM CYXKACHHUS C CYXACHUSIMH APYTHX
YYaCTHUKOB JHUaiora, OOHapy>KMBaTh pa3jiduuMe W CXOJICTBO IMO3UIIMMA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;
NPEACTABIATh  pPE3yJIbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIeI0BAHMS, IPOEKTA; CAMOCTOATENLHO BEIOMPATH (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aja4 Mpe3eHTaIlM 1 OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:



MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUY aJIbHOU
paboOTHI TIpU pemieHUM y4eOHBIX 3a/lad; MPUHAMATH I€1h COBMECTHOM
NEeSATEeTbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM  paboThI,
pacnpenensaTh BHAbI paboOT, JOrOBapUBATHCS, OOCYXKIATh TPOIECC H
pe3ysbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4aCTBOBATh B I'PYIMIOBBIX (popMax paboThl (00CYkIeHHs, 0OMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPIMHUPOBATH CBOU JICUCTBHUS C IPYTUMHU WICHAMH KOMaH/IbI; OIICHUBATh
KayeCcTBO CBOEro BKJIaga B OOHMA MPOAYKT TIO KPHUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Vhueepcanvuvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMbICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM
uHpopmarmu.

CaMOKOHTPOJIb:

BJQJIeTh HAaBBIKAMHM TIO3HABATEIIbHOM peQIeKCMH KaK OCO3HAHUSA
COBEpLIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U pe3yibTaTa
peleHns MaTEMaTHYECKOM 3a1a4u;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PEILICHUH 3a4a4H,
BHOCHUTb KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEIU U YCJIOBUSM, OOBSCHSTH
IIPUYUHBl JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yroIue
IJIMHAPUYECKOM TOBEPXHOCTH; IIMIIMH/IP; KOHUYECKas TOBEPXHOCTh, 00pa3yIoLIHe
KOHUYECKON MOBEPXHOCTH, KOHYC; chepuueckas MOBEPXHOCTb.

PacnioznaBath Tena BpaiieHus (HWJIMHAP, KOHYC, cepa U map).

OOBACHATH CIOCOOBI TIOTYUYEHUS TEJ BpalLlCHUSI.

KrnaccudumpoBaTs B3aMHOE pacroyioxkeHue chepsl 1 MI0CKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CerMEeHTa; LIapOBOM CIJIOM, OCHOBaHME IIApOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbuucnare  00bEMBI M IUIOINAAM  TIOBEPXHOCTEH TN  BpalleHus,
reOMETPHUECKUX TN C MPUMEHEHHUEM (POPMYIL.



OmnepupoBaTh NOHATUAMH: MHOTOTPAHHHK, BIIMCAHHBIA B CPEpy U ONMMUCAHHBIN
okoJ10 cepsr; cdepa, BMCaHHAS] B MHOTOTPAHHUK WIIW TEJIO BPAICHUS.

BBIYHCIIATE COOTHOMIEHUST MKy TUIOIIAIIMH MOBEPXHOCTEH M 00BEMaMu
IMOJIOOHBIX TEJI.

N300paxaTh u3ydaeMble (QUTypbl OT PYKH M C NPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrIToTHATE (BBIHOCHBIE) TUIOCKUE YEPTEIKU U3 PHCYHKOB ITPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BPAILICHUSI.

W3Bnekatb, WHTEPNPETUPOBATh W MPeoOpa3oBbIBaTh HH(MOpPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUIECCKUX (UTYpax, MPEICTABICHHYIO Ha YepTekKax U
pPHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONTHATE  IEHCTBUS  CIIOKEHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB M
YMHOKEHHS BEKTOpa Ha YMCII0, OOBICHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

[TpuMeHsTh IPaBUIIO MapaslieIeHIe 1a.

OmnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJIUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpPA, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJl MEXKIY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAaHAPHBIC
BEKTODBI.

HaxoauTs cyMMy BEKTOPOB M TIPOM3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEKITY
BEKTOpPaMH, CKaJIIPHOE IPOM3BEJCHHUE, PACKIAIbIBAaTh BEKTOp 110 JIBYM
HEKOJUTHHEAPHBIM BEKTOpaM.

3anmaBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh TeoMeTprudecKue (haKThI I PEIICHUS CTEPEOMETPUIECKIX 3a/1a4,
IIPEIITOJIATAOIINX HECKOJIBKO IIAar0B PEIICHUS, €CITU YCIIOBHS TPUMECHCHUS 33 JaHbI
B SIBHOH (opMe.

Pematp mpocrteiimme reoMeTpUYeCKHe 3ajadd Ha NMPHUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METOJA.

Pemarp 3amaunm Ha JOKa3aTENbCTBO MAaTEMaTHYECKHUX OTHOIICHUH W
HaX0XJICHWE TCOMETPHUSCKHUX BEJIUYMH 110 00pa3iiaM Wik aJlrOpUTMaM, IIPUMEHSS
W3BECTHBIC METOJIbI MIPH PEIICHUH CTaHIAPTHBIX MATEMAaTHYECKUX 3a/1a4.

[IpumeHsTh TpOCTEHIME MPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[TpuBOIUTE TpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TpUPOJE U
KU3HU, pacIiO3HABATh MPOSBICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[TprMeHSTh IMOJIYYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAJIU3UPOBATh PEATIbHBIC
CUTyallid W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCE TOWCKA PEIICHUs
MaTeMaTHYeCKu CHOpMYITHpPOBAaHHOW TPOOJIEMBbI, MOAEIUPOBATh pPEabHBIC
CUTyallld Ha s3BbIKC TEOMETPUHU, UCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYCCKUX IMOHSATHI M TeOpeM, alrapara ajreOpol;, perarhb
NIPAaKTHYECKHE 3a/1a4¥, CBSI3aHHBIE C HAXOXKJICHHUEM I€OMETPUYECKUX BETHUNH.



TEMATHUYECKOE IINTAHUPOBAHUE
BJIOK AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

KoanuectBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jaesioB U TeM (uudposrbie)
n/n NMporpaMmbIl Bceero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
CreneHsb ¢ pallMOHATBLHBIM [TOKA3aTEJIeM.
1 [TokazarenpHas ¢pynknus. [lokazarensHbIe 12 2 POIII
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 POIII
HEpaBeHCTBa
Tpuronomerpuieckue GyHKIUN U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 POIII
HEPABEHCTBA
4 [IpousBognas. [IlpumeHnenre Npou3BOIHOM 24 1 POIII
5 WHTerpai u ero npuMeHeHus 9 POIII
6 CucreMbl ypaBHEHHI 12 1 POIII
7 Harypainbnsle u niensie yucia 6 POIII
g HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 18 ) POII
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




BJIOK 'EOMETPUS

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnsie  IlpakTuueckue (upp )
NpPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
Tena Bpaienus 21 1 POIII
OOBEMBI TEN 15 1 POII
3 BekTopsl 1 KOOpAUHATHI B IIPOCTPAHCTBE 14 1 POl
4 [ToBTOpEHwMeE, 060611.[€HIEG, 8 POLI
cucreMaru3anuvs 3HaHUN
OBIIEE KOJINUECTBO YACOB I10 ITPOTPAMME 68 3 0 =




INOYPOYHOE IIVTAHUPOBAHUE 11 KJIACC

Ne Conepxanue Koa-Bo Jarta npoBenenust
YpPOKa Hacon ITo nany ITo dakry
BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A
CTEIIEHb C PAIIUOHAJIBHBIM INIOKA3ATEJIEM. 1IOKA3ATEJIbHASA 15
OYHKIMUS. IOKA3SATEJIBHBIE YPABHEHUSA 1 HEPABEHCTBA
1. BBoaHbIi ypok 1 1.09
2. [ToBTOpeHme Kypca anreOpsl 1 Havasa aHaim3a 10 kimacca 1 4.09
3. Bxoonasa konmponvnan paboma 1 5.09
4. CreneHb C palMOHaIBHBIM MTOKA3aTelIeM 1 6.09
5. CBolicTBa CTENEHU 1 7.09
6. [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIINX PAITMOHAIBHBIE CTETIEHN 1 8.09
7. [IpeobpazoBanue BEIpAKEHUM, COACPIKALINX PATMOHAIBHBIE CTETIEHU 1 11.09
8. [TokazaTenbpHas GyHKIHS, €€ CBOWCTBA U rpaduk 1 12.09
9. [loka3zarenbHble ypaBHEHUS 1 13.09
10. ITokazarenbHbIE YpaBHEHUS 1 14.09
11. [loka3zarenbHble ypaBHEHUS 1 15.09
12. [TokazarenbHble HEPABEHCTBA 1 18.09
13. ITokazarenbHbIE HEPAaBEHCTBA 1 19.09
14. O06o011eHNne U cucTeMaTU3alus 3HAaHUN 1 20.09




15. Koumponvnasa paooma no meme Nel "Cmenens c pauuonanoHovim 1 21.09
nokazamenem. Ilokazamenvnan pynkyus. Ilokazamenvusle ypasnenus u
Hepasencmea"
BJOK TEOMETPUSA
TEJIA BPAILIEHUA 21
16. [ToBTOpEeHue Kypca crepeomerpu 3a 10 kace 1 22.09
17. [ToBTOpEeHue Kypca crepeomerpu 3a 10 kace 1 25.09
18. [Tonstue nunuuapa. [Inomaas NOBEpXHOCTH UJIUHIPA 1 26.09
19. [Tnomans 60KOBOI M MOTHOM MOBEPXHOCTH LIMJIMHAPA 1 27.09
20. CedeHus nuIMHApPA 1 28.09
21. [TonsTue xonyca. [1nomanp NOBEpXHOCTH KOHYcCA. 1 29.09
22. [Tnomaas GOKOBOM M MOTHOM MOBEPXHOCTH KOHYCA 1 2.10
23. Ceuenus koHyca 1 3.10
24. VYced€HHblil KOHYC 1 4.10
25. Cdepa u map. 1 5.10
26. B3anMHoe pacnionokenue cepsl U TIIOCKOCTH 1 6.10
217. KacatenpHast miockocTs K cdepe 1 9.10
28. [Tnomaae moBepxHOCTH CHEephl 1 10.10
29. Ceuenue mapa 1 11.10
30. Cdepa u map. Pemenne 3agaq. 1 12.10
31. Pa3Hble 3a1a4n HAa MHOTOTPaHHUKH, IWJIMHAP, KOHYC U II1ap. 1 13.10
32. Pemenue 3anau. 1 16.10




33. KoMOuHamwst Ten BparieHus ¥ MHOTOTPaHHUKOB 1 17.10
34. KomOunarmst ten BpameHust 1 MHOTOTPaHHUKOB 1 18.10
35. YPpoK NOBTOPEHUS U CUCTEMATU3ALUNA 3HAHUM. 1 19.10
36. Konmponvnasa paboma Ne2 no meme «Tena epawienusy 1 20.10
BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

JJOTAPUOMHUYECKASA @YHKIUS. JOTAPUOMHUYECKUE YPABHEHUSA U 12

HEPABEHCTBA
37. Jlorapudwm ymncna 1 23.10
38. CgoiicTBa JiorapudmMoB 1 24.10
39. CaoticTBa orapuMoB 1 25.10
40. JlecsaTHYHBIC U HaTypaJIbHBIC JTOTAPUPMBI 1 26.10
41. [IpeobpazoBanue BEIpAKEHU, COAEPIKALINX JIOTAapU(MBI 1 27.10
42. Jlorapudmuueckas ¢hyHkms, €€ cBOWcTBa U rpaduk 1 6.11
43. [Ipocrteiimue norapupmMuyecKie ypaBHEHHS 1 7.11
44. Jlorapudmudeckue ypaBHEHUS 1 8.11
45. Jlorapudmuueckre HepaBeHCTBA 1 9.11
46. Jlorapudmudeckue HepaBEeHCTBA 1 10.11
47. O06o011eHne U cucTeMaTu3alus 3HAaHUN 1 13.11
48. Koumponvnasa paooma Ne 3 "/lozapugpmuueckan gpynkyus. Jlocapugpmuueckue 1 14.11

ypaeunenus u nepasencmea'
BJOK TEOMETPUSA
OBBbEMBI TEJI 15




49. [Tonsitne 06béMa. OOBEM IPAMOYTOJIBHOTO MapajuIeenuIe/1a 1 15.11
50. O0BEM IPAMOYTOIBHOTO TIApAJUIeTIECHUIIEIa 1 16.11
51. O0BEM MIPAMOIA TPU3MBI 1 17.11
52. O0béM uIMHIpa 1 20.11
53. Pemenue 3anau 1 21.11
54. O0bEM UpaMuIbI 1 22.11
55. Pemenue 3anau 1 23.11
56. O06bEM KoHyCa 1 24.11
57. Pemenue 3anau 1 27.11
58. O0BEM mIapa, MapoBOTO CErMEHTa, IIAPOBOTO CEKTOpa 1 28.11
59. [Mnomane chepsr. 1 29.11
60. Penrenue 3anau 1 30.11
61. [Tomo6HkIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXTY TIOMIAISIMH 1 1.12
NOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEII.
62. Ypok MOBTOpEHUS U CUCTEMATHU3allMH 3HAHUM. 1 4.12
63. Konmponsvnan paboma Ned no meme «Oovémul men» 1 5.12

BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A

TPUT'OHOMETPUYECKUE ®@YHKIIUU U UX 'PAPUKMN. 8
TPUT'OHOMETPUYECKHUE HEPABEHCTBA
64. OO6nacTh onpeeseHrsl 1 MHOYKECTBO 3HAUCHUM TPUTOHOMETPUIECKUX (PYHKITUN 1 6.12
65. YETHOCTh, HEYETHOCTD, IEPUOAMYHOCTH TPUTOHOMETPUUECKUX (DYHKITHIA 1 7.12

66. CgoiicTBa GyHKIHMI CHHYCa U KOCHHYyCa 1 8.12




67. [IpuMepsl TPUTOHOMETPUYECKUX YPABHEHU I 1 11.12
68. [IpuMepsl pemieHust TPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB 1 12.12
69. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 13.12
70. O00011eHre U cUCTEMAaTU3ALMS 3HAHUN 1 14.12
71. Konumponvnasa paboma no meme Ne5 "Tpuzonomempuueckue pynkyuu u ux 1 15.12
epaghurku. Tpuconomempuueckue nepaserncmea'’
MMPOU3BOJIHAS. MIPUMEHEHUE ITPOU3BOJHOM 24

72. HenpepsiBubie pyHKINN 1 18.12
73. Metoa MHTEpBAJIOB JJIs PEIICHUS! HEPABEHCTB 1 19.12
74. Metox UHTEPBAJIOB JUIsl PEIIEHUSI HEPABEHCTB 1 20.12
75. [ToHsiTE TPON3BOAHOM 1 21.12
76. [IpousBoHast CTENEHHON (PYHKITHH 1 22.12
77. ['eomerpuyeckuii U GU3NIECKUIA CMBICT IPOU3BOTHON 1 25.12
78. [IpousBoanas cymmsl. [IponsBoHas pa3HOCTH. 1 26.12
79. [IpousBoanas npousBenenus. [IponsBoaHas 4acTHOTO. 1 27.12
80. [TpousBoHAs CyMMBI, POU3BEACHMSI, YACTHOTO (QYHKITUI 1 28.12
81. [Tpon3BoHBIC dNIEMEHTAPHBIX (DYHKITHI 1 29.12
82. [IpousBoaHast CyMMBI, POU3BEIECHHS, YACTHOTO (DYHKIUN 1 8.01

83. [IpousBoHas CIOKHOU HYHKIIUU 1 9.01

84. MakcuMyM 1 MUHUMYM 1 10.01
85. [IpumeneHne MPON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI HA MOHOTOHHOCTD U 11.01

DKCTPEMYMBI




86. YpaBHEeHUE KacaTelbHOMN 1 12.01
87. VYpaBHeHUe KacaTeIbHOU 1 15.01
88. Bo3spacranue u yobiBaHue QyHKITUN 1 16.01
89. Bo3spacranne u yosiBanue GyHKIIUNA 1 17.01
90. Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNs (DYHKIIMK Ha OTpe3Ke 1 18.01
91. Haxosxenne HanOoJpIIero 1 HAMMEHBIIIETO 3HaUeHUsT (PYHKITMH Ha OTPE3Ke 1 19.01
92. Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNs (DYHKIIMK Ha OTpe3Ke 1 22.01
93. [IprumeHeHre npor3BOIHOM ISl HAXO0KACHUS HAWITYUYIIEro PEIICHUS B 23.01

MPUKIAIHBIX 3a7ja4ax, UIsl ONPeeIeHNs CKOPOCTH Mpoliecca, 3aJaHHOTO 1

dbopmyoit uiu rpadgurom
94. O06o011eHre U cucTeMaTU3alus 3HAaHUN 1 24.01
9s. Koumponvnas paboma no meme Ne6 "Ilpouzeoonasn. Ilpumenenue 1 25.01

npouszeoonoun”

BJIOK TEOMETPUSA
BEKTOPbHI U KOOPAUHATBI B IPOCTPAHCTBE 14

96. [IpsimoyrosbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE 1 26.01
97. Koopannarsl BEeKTOpa B IPOCTPAHCTBE 1 29.01
98. KoopaunaTsl BeKkTOpa B IPOCTPAHCTBE 1 30.01
99. Pemenune 3amau 1 31.01
100. CBs13b MEXly KOOpAMHATAMU BEKTOPOB U KOOPAWHATaAMH TOUYEK 1 1.02
101. [Ipocreiimme 3a1a4v B KOOpIUHATAX 1 2.02
102. [Ipocrelimme 3axaun B KOOpAUHATAX 1 5.02
103. VYron mexny Bekropamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB 1 6.02




104. OCHOBHBIE CBOMCTBA CKAJIIPHOTO MPOU3BEICHUS 1 7.02
105. Beluucienue yrioB Mexay IpsIMBIMU U INIOCKOCTSIMHU 1 8.02
106. KoopauHaTHO-BEKTOPHBII METOA NIPU PELIEHUH FEOMETPUUECKUX 3a1a4 1 9.02
107. KoopanHaTHO-BEKTOPHBIN METO] TPU PEMIEHUH T€OMETPUUYECKUX 3a]1a4 1 12.02
108. YpoK NOBTOPEHUS U CUCTEMATU3ALMNA 3HAHUM. 1 13.02
109. Konmponvnaa paboma Ne7 no meme «Bekmopwt 6 npocmpancmee 1 14.02
BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A
HUHTEI'PAJI U ET'O IPUMEHEHUSA 9
110. [onsarue nepBoodpazHOH 1 15.02
I11. Brruucnenue nepBooOpa3HbIX 1 16.02
112. [Inomanb KpUBOIMHEWHON Tpanenun 1 19.02
113. OnpeneneHHbli HHTErpal 1 20.02
114. WuTterpan, reomerpuueckuii 1 GU3MUECKHii CMBICI HHTETpaja 1 21.02
115. Brruucnenue uaTerpaia no gpopmyne Herorona—IJleitOnniia 1 22.02
116. Brluncnenue uHTErpanos 1 26.02
117. CBolicTBa onpeeIEHHBIX UHTErPAJIOB 1 27.02
118. [IpumeneHue onpenenéHHbIX MHTETPAIOB B TEOMETPUUECKUX U (PU3NIECKUX 1 28.02
3aayax
CHUCTEMBbI YPABHEHUMI 12
119. CucreMbl TUHENHBIX YpaBHEHUI 1 29.02
120. CucreMbl TUHEUHBIX YPaBHEHUH 1 1.03




121. Pelienne npukiIaaHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHUI 4.03
122. Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUN 5.03
123. CucreMbl U COBOKYITHOCTH LIEJIBIX M PAllUOHAIbHBIX YPABHEHHUM U HEPABEHCTB 6.03
124. CucreMbl 1 COBOKYITHOCTH UPPALlMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB 7.03
125. CucreMbl ¥ COBOKYITHOCTH IT0Ka3aTEJIbHBIX YPAaBHEHUM U HEPABEHCTB 11.03
126. CucTeMbl 1 COBOKYITHOCTH JIOTApU(PMUIECKUX YPABHEHHI 1 HEPABEHCTB 12.03
127. Hcnonp3oBanue rpa@ukoB (GyHKIMNA IS peIIeHUs] YpaBHEHUH U CUCTEM 13.03
128. [IpruMmeHeHrne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 14.03
3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM JKU3HU
129. O06o011eHne U cucTeMaTH3alus 3HAaHUN 15.03
130. Koumponvnasn paooma no meme Ne 8 "Hnmeepan u eco npumenenus. 18.03
Cucmemot ypasnenun”
BJIOK TEOMETPUSA
IToBTOpEeHue, 00001IEHHE, CUCTEeMATU3 AU 3HAHU I
131. [TapannenbHOCTh NPAMBIX U IIOCKOCTEN 19.03
132. [leprieHANKYJISIPHOCTH MPSMBIX U TIIIOCKOCTEN 20.03
133. MHororpanHuku 21.03
134. [Tpuzma 22.03
135. JR0Z050%05010) 1.04
136. Konyc 2.04
137. Cdepa. lllap 3.04
138. OO0BEMBI TEN 4.04




BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A

HATYPAJIBHBIE U HEJIBIE UNCJIA 6
139. Harypasbnble 1 11e71bI€ Yyncia B 3aja4ax U3 peaabHON )KU3HU 1 5.04
140. HarypanbHble 1 Lieible yucia B 3ajja4ax U3 peajbHON KU3HU 1 8.04
141. HarypanbHble 1 Liesible Yucia B 3ajja4ax U3 peaabHON KU3HU 1 9.04
142. [Ipu3Haku qeIMMOCTH LIEIBIX YNCEN 1 10.04
143. [Ipr3HaKu AETMMOCTH LEIbIX YHCE 1 11.04
144. [Ipu3Haky JeNMMOCTH LEIIBbIX YUCEI 1 12.04

MOBTOPEHUE, OGOBIIIEHUE, CHCTEMATHU3AIINSI 3HAHUM. 14
145. JeiicTBus HaL palMOHAIbHBIMU YU CIIAMU 1 15.04
146. [IpoueHTHBIE pacu€Thl 1 16.04
147. [IpouieHTHBIE pacuéTsl 1 17.04
148. ParmonanbHbIE BBIpAXKEHUS 1 18.04
149. PanyonanbHbIe ypaBHEHUS 1 19.04
150. Cuctembl anreOpanvdecKux ypaBHEHHUI 1 22.04
151. | YucnoBble HEPABEHCTBA U UX CBOMCTBA 1 23.04
152. JIuHeitHble 1 KBagpaTUYHbIE HEPABEHCTBA 1 24.04
153. Merton nuHTEpBAIOB 1 25.04
154. CucreMbl HepaBEHCTB 1 26.04
155. CreneHu U KOpHU 1 29.04




156. HppanuoHanbHbie ypaBHEHUS 1 30.04
157. WppannonanbHble HEpaBEHCTBA 1 6.05
158. @YHKIMM U UX CBOMCTBA 1 7.05
BJIOK 'EOMETPHUSA
MOBTOPEHHUE, OGOBIIIEHUE, CHCTEMATHU3AIINS 3HAHUM. 4
159. Pemienne mianuMeTpudeckux 3aaad no rekctam EI'D 1 8.05
160. Pemenne ninanuMmerpudeckux 3aaad mno rekcram EI'D 1 13.05
161. Pemienne mianuMeTpudeckux 3aaad no rekctam EI'D 1 14.05
162. Pemenne ninanumerpudeckux 3aaad rno rekcram EI'D 1 15.05

BJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOT'O AHAJIN3A

MOBTOPEHHUE, OGOBIIIEHUE, CHCTEMATHU3AIINS 3HAHUM. 8
163. Pemenne BapuantoB EI'D 1 16.05
164. Pemenne BapuantoB EI'D 1 17.05
165. Pemenne Bapuantos EI'D 1 20.05
166. Pemenne BapuantoB EI'D 1 20.05
167. Hmozosasn konmponvnaa paboma 1 21.05
168. O6o061enne, cucTemMaTu3anus 3HaHuH 3a Kypc marematuku 10-11 kimaccos 1 22.05
169. O06o0menue, cucTeMaTr3alus 3HaHu# 3a Kypc matematuku 10-11 kmaccoB 1 23.05
170. Hrorossiii ypok 1 24.05

HUTOI'O: 170 yacos

10 KOHTPOJILHBIX PadOT, B TOM 4YHCJIe BXOHAs
U UTOr0Basi KOHTPOJIbHAasi padoTa






