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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, POpMHUPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsl OBIIa/IeBalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHEe U aHAJIOrui, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAMA  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTommkm oOydeHHs anredpe W HavalaM MaTeMaTH4eCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHEeHUsD», «DyHKIUU U rpadukn», «YpaBHEHUS! U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUEe 3aJaud M OIEpaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEIl.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIETEH peasbHOTO MHpa, HIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aromiyecs OBJAJCBAlOT pPa3IMYHBIMA METOJAaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIIEeOBAaHNN (YHKIMI C MOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykJaeHuid, paboTbl C  CHUMBOJBHBIMH  (opmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIOTapu(MUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUS BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON ¢opme: aHATUTHYECKOW, Tpaduueckoit u cioBecHoW. Ero umsydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAUHSIOMIMM BCE Ppa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILJICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayalia MaTEMaTHYECKOTO
aHanuza» oTBoauTcs B 11 kitacce — 136 yacoB (4 yaca B HEZIEINIO).



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u mensle yucia. [IlpumeHeHne MpuU3HAKOB JETUMOCTH IEBIX
yucell, HauOonbImuid obmui aenutens (mamee — HOJ]) m HamMmenblee ooOimee
kpatHoe (nanee — HOK), octatkoB o monynto, anropurMa EBkiauaa as peneHus
3a/lay B LENbIX YUCax.

KommiekcHbie uucna. Anre0pamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO uuciia. ApudMernueckue omnepanuu ¢ KOMIUIEKCHBIMU
gucinamu. M3o0paxkeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHON IUIOCKOCTH.
®dopmyna Myaspa. Kopau n-oif creneHu u3 KoMIuieKcHOTo uucia. [IpumeHeHue
KOMIUIEKCHBIX YHCEIT JJISl PelIeHUs] PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CuctemMa ¥ COBOKYIMHOCTh YpaBHEHUW ¢ HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUsI. PaBHOCHIIBHBIC HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHHUH €  MOMOUIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTHU. Pelienne TpuroHoMeTpuyecKux HEpaBeHCTB.

OcCHOBHBIE METOJABl PpEIIEHUS TIOKA3aTeNbHBIX U  JIOTapU(DMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEIICHHS CHCTEM M COBOKYIHOCTEH pAIMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTAPUPMUUECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IlpumeHeHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTUYECKUX 3a/lad M 3a]ad W3 PA3JIUYHbIX OOJacTed HAyKH W peaabHOU
KU3HU, THTEPHPETAIUS [TOTYyUYECHHBIX PE3YIbTATOB.

DyHKUNM U TPaPUKH

I'padux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduaeckne meTonmpl pemieHus ypaBHEHHMA W HepaBeHCTB. I 'padudeckue
METO/Ibl PEIICHHS 3a/1a4 C TapaMeTpPaMH.

Hcnonp3oBanue rpadukoB (YHKIWI A WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TPH PEHICHUU 3a7ad U3 JAPYTUX YIEOHBIX
MPEAMETOB U PEaTbHOM KU3ZHHU.

Hauana MaTeMaTH4eCKOro aHajau3a



[IpumeHeHue MpOU3BOAHON K UCCIIEIOBaHUIO (YHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero WM HAaUMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOKJICHUS HAWIY4dlIEro pPELICHUsS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKkuuil. [IpaBuiia HaxoXIeHUs TEpBOOOPa3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucinenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeHeHue uHTErpanga s HAXOXKACHUS IUIOUIaAe IUIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHMaIbHBIX ypaBHEHHH. MartemaTruueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIHaTbHbBIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«™AJITEBPA N HAYAJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBILIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTIKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KCHUN HAyKd U JEATEIbHOCThIO YUYEHOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCyKJICHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOIHON M COIMAIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMH, OBJIAJECHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

Ba3oBble JJoruuyecKkue JelcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [ 0000IICHHS U CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, MpeIjiaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJILHO BbIJICTICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBLHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM npeacTaBICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJLJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TMPHU PEIICHUU 3aJ1a4yH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNbTATOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON pPaOOThI, pachpenemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3YJbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIUUCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIICHUS PAIUOHAIBHBIX H JPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAYeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUM C KOpHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HPpAIMOHANbHbBIE, MOKAa3aTeNbHbIE WU
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (PyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GyHKIMM, WX CBOWCTBA M TpaduKd, HMCIOJIB30BaTh MX TpadUKU JJIs pEHICHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEN MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUYecKasi Mporpeccus, JUHEHHBIN 1
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI I'paduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o60yuenuss B11 Kjacce oOydYaromiuiicss MONMYYUT CHEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJHO OMEpHUpPOBATH TMOHATUAMH: HATypaJbHOE M 1EJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO OMNEpUpPOBaTh MOHITHEM OCTAaTKa [0 MOMAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(PMETHUECKUE ONEpaluyd C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOIO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYUECKHE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA W MX CHUCTEMBI 110 YCJIOBHMIO 3aJayd,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, Jis
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMA MaTEMAaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
IO AJITEBPE U HAYAJTAM MATEMATHYECKOI'O AHAJIM3A

11 KIIACC
Ne KoJymyecrBouyacos DJIeKTPOHHbIE
HaumenoBaHuepa3ieyioB u
n/ Kontpo | IIpakrn (undposbie)
TEMIIPOrPaMMbI
I Bcero |  JabHBIEP YyecKkue 00pa3oBaTe/IbHbI
a00ThbI padoThbI epecypchbl
1 UccnenoBanue GpyHKIui ¢ 99 1
MTOMOIIIBIO TTPOU3BOTHON
2 [TepBooOpa3zHasi 1 MHTETpAT 12 1
I'padmku TpUTOHOMETPUIECKHIX
3 ¢yskuuii. TpuroHomerpuueckue 14 1
HEpaBEHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommekcHbieuncia 10 1
6 HarypanbsHbie u niensieuncia 10 1
Cucrembl parMoHaIbHbBIX,
7 MppalMOHATIBbHBIX 12 1
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHI
8 3amauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHwUE, O606H.l€Hj/I€, 16 5
cUCTeMaTHU3alsI3HaHUu N
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME

IHOACHHUTEJIBHAA 3AIIMCKA

'eometpust siBisieTcss ogHUM H3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o01mrero oOpa3oBaHus, TaK Kak 00ECIEYNBAET BO3MOKHOCTh U3yUCHUS AUCITUTUIAH
€CTECTBCHHO-HAYYHOM HAIPAaBIECHHOCTH M IPEAMETOB T'YMAaHUTAPHOTO LHKJIA.
[TockombKy  JoTMuYeckoe  MbIIUIeHHE,  (QOpMHpyeMOe  TMPU  W3YYCHHUH
0Oy4JarOMMMUCS TIOHITHHHBIX OCHOB T€OMETPUH, TIPH JTOKA3aTEIbCTBE TEOPEM H
MMOCTPOEHUM LIEMOYKHA JOTHUYECKUX YTBEPKACHUU MPU PEHICHUH I'€OMETPUYECKUX
3a7a4, YMEHHME BBIABUIaTb M OIPOBEPrarTh

IrurnoTe3bl  HCIMOCPCACTBCHHO




HCIIOJIB3YIOTCS NPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(u3znueckux 3aaay.

Lens ocBoeHus mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOiaeéHHOM
YpPOBHE — pa3BUTHE HHJMBUAYAIbHBIX CIOCOOHOCTEM O0OyYarolmuxcs Mpu
M3YYEHUH T€OMETPHUH, KaK COCTaBIAIONIEH MpeaMeTHol obnactu «MaTemaTuka u
nHpopmatuka»  yepe3  oOecleueHHe  BO3MOXKHOCTA  MNPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojiee TrayOOKMX TE€OMETPUYECKUX 3HAHUM U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JIJISl YCIIEIIHOTO Npo¢eCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUU Ha YIIIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue MPEACTaBICHU O T€OMETPUM KaK 4YaCTU MUPOBOM KYJIBTYpPHI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLUM MUPOM;

dbopMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BAKHEHIINX MATEMAaTUYECKUX MOJEIAX, IO3BOJIIIOIIMX ONMCHIBATE M HU3y4daTh
pa3HbIE SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOIO armapara 1o pasaeiny
«CtepeoMeTpusi» y4eOHOr0 Kypca reOMETpHH;

dbopMupoBaHME  YMEHHUS  BIAJCTh OCHOBHBIMU  TOHSATHSIMU 0
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBI M HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIIEHUs 3a/1a4;

(opMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOIDAHHUKM U Tejla BpAILECHUSA, KOHCTPYUPOBATH TI'E€OMETPUUYECKUE
MOJICIIH;

(opMupoBaHUE MOHUMAHUS BO3MOYKHOCTU aKCHOMATUYECKOTO IOCTPOCHMS
MaTeMaTUYEeCKUX TEeOopuid, (HOpMHpOBAHHE MOHUMAHUS POJIM AKCHOMATHKU IpPH
MIPOBEJACHUU PACCYKICHUM;

(GopMupoBaHUE YMEHHUS BIaJETh METOAAMH JI0Ka3aTeNbCTB U AJITOPUTMOB
peleHns, yMEHUs UX IPUMEHATb, IIPOBOAMUTH JOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ PEIICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a/1a4 C IIPAKTUYECKUM COECPIKAHUEM,
(GopMupoBaHHEe TPEJCTABICHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
000CHOBAaHUHM MaTEeMAaTUYECKUX YTBEPKICHUIN U POJIM aKCUOMATHKHU B IPOBECHUU
NENYKTUBHBIX PACCYKICHNUM;

pa3sBUTHE U COBEPIICHCTBOBAHME HHTEUICKTYAJIBHBIX U  TBOPYECKUX
CHIOCOOHOCTEH 00y4aroUInXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHU, KpUTUIHOCTH MBILIJICHUS, UHTEPECAa K H3yYEHHUIO T€OMETPHH;

dopmupoBaHue (QYHKIIMOHATHHOW T'PAMOTHOCTH, PEJIEBAHTHOM TC€OMETPHH:
YMEHHUSl pPaclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX )KU3HEHHBIX CUTYyalUAX W IPU U3YYEHUU APYTUX



y4e€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJTbHBIX CHUTYallUid, HCCIEIOBAaHUA MOCTPOEHHBIX MOJIENEH,
MHTEPNPETALNHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JUHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 xnaccax sBisatoTcs: «lIpsiMble W IUIOCKOCTH B MHPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekTopel M  KOOpAMHATHl B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
HNOHSTUSIMU», PEJICBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4YeHHs B
10-11 knmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4yeOHOro Kypca, a
dopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJIbKO IO
coJiep KaTesIbHbIM JIMHUSM, HO U 10 rogaMm o0yudenus. Coaep:kanue oopa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ynbTaTam ocBoeHusi denepanbHol padoueit
IpOrpaMMbl, pPACTPEEIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, TPUHIIMIHAILHBIM BOMPOCaM 00ydaroIuecs
oOpamiajiucb  HEOJHOKPATHO. DTO  TMO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM MPUHIIUIA IPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKHX MPECTaBICHUN 00Yy4aroUIuXCsl, pacIupsisi U Yriryouss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb ycnmoBus s guddepeHunanud  00ydeHHUs,  MOCTPOEHUs
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeYUTh YriIyOnEHHOE
U3y4YEeHHE TeOMETPUH KaK COCTaBIISIONIeH yueOHoro npenmeTa «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynymied mpodeccuu, obecreunBas MPEEeMCTBEHHOCTh MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

11 KVIACC

TeJia BpalueHus

[MonsiTusi:  HWIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKass  IMOBEPXHOCTD,
chepuueckasi MOBEPXHOCTb, OOpa3yrolire nopepxuocreid. Tena BparieHus: MUIUHID,
KOHYC, yCEU€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnosioxeHue cdepbl U
IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
miockocTH. Pa3BépTka nunnnaapa u konyca. Cummerpus chepsl u mmapa.

O6bEéM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBLHOTO TMapajuienenunesa u ciueacteus u3 He€. OO0BEM mnpsMoi u
HAKJIOHHOW TPU3MBbI, MWIMHAPA, TUpaMulibl U KoHyca. O0BEM IIapa W IMIapoBOTO
CerMeHTa.

KomOunanuu Ten BpaiieHuss W MHOTOrpaHHuUkoB. Ilpu3ma, BhnmcaHHas B
UIMHAP, OMUCaHHAas 0KoJio nuiuHapa. [lepecedenne cdepsl U mapa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepsl miockocteto. [IoHSITHE MHOTOTpaHHHKA, OMIMCAHHOTO OKOJIO
ctepsl, chepbl, BMUCAHHOW B MHOTOTPAaHHUK WJIA TEJIO BpaIllCHUSI.

[Inomaas MOBEPXHOCTH IWIIMHIpA, KOHYyca, IUIomiaab chepsl U e€ dYacTei.
[lonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH IMOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpazoBanue mnomodus, romoretusi. Pemienue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceyeHuii MHOTOTPAHHMKOB W TE€Jl BPALICHUS: CEUEHUS LUIMHIpA
(mapaienbHO MW NEPHCHAMKYISPHO OCH), CEUEeHMS KOHyca (MmapajuiesibHbIC
OCHOBAHUIO M MPOXOASIIME YEpPE3 BEPIIMHY), CEYEHUs 1Iapa, METOAbl IMOCTPOEHUS
CEYEHUI: METOJl CIIE0OB, METOJ BHYTPEHHETO IMPOEKTHUPOBAHUS, METOJ IEepeHoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpanctBe. Onepauuu Haja BeKTopaMu. BekTopHOE yMHOXKEHHUE
BEKTOpOB. CBOWCTBAa BEKTOPHOrO YMHOKeHUs. [IpsMoyroiibHasi cucteMa KOOpUHAT
B mnpoctpaHcTBe. Koopaunatel BekTtopa. Paznoxxkenue BekTopa 1o 0Oas3ucy.
KoopannaTHO-BEKTOPHBIN METOJ IPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JIBHKeHHUsI B IPOCTPAHCTBE

JBmwxenuss mpoctpancTBa. OToOpakeHus. JIBWXKEHUS W PaBEHCTBO (Quryp.
OOmue cBoicTBa JABWIKCHUW. Bwuapl JABWXKEHMI: TapajiedbHBIA  IMEPEHOC,
LEHTpaJdbHas CHUMMETPHS, 3€pKAJIbHAsi CUMMETPHUS, MOBOPOT BOKPYI MPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOM MO3UIMKU OOYYAIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MATEMaTHYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOUETYP
IPaXKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHUE B3aUMOJICUCTBOBATH
C COITMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHHUS K
NPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTEMAaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTH)KCHUSIM POCCHMCKMX MATEMaTUKOB M POCCHHCKONW MaTEeMaTHMYECKOW IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTMDKCHUW B JPYrdX HayKax, TEXHOJOrHusIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, ITHUYECKOrO IOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JOCTHKEHUU HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIOYasg JCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, PEIICHUH, pacCyXACHUH, BOCIIPUUMUYNBOCTh K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUECKUE 3HAHUS B MHTEpPECax
3I0pOBOTO M Oe30macHOro oOpasa KWU3HH, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXa,
perymsipHast (u3MYecKass AaKTUBHOCTh), (PH3MYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON A€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTH K TPYZly, OCO3HAHHE IICHHOCTH TPYI0JIIOOUS, HHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATHHONU JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW © €
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4ecKoOMy 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEU KU3HH,



FOTOBHOCTh K AaKTMBHOMY YYacTHIO B  PEIICHHM MPaKTUYECKUX  3ajad
MaTeMaTU4eCKON HAIMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  JKOJOTHYECKOM  KyJbTYypbl, TMOHUMAHWE  BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOW M COIMATbHOU
Cpe/bl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM, OpUCHTAIUS Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJIsl pelieHus 3a1a4 B 00J1acTu OKpYyKaromiei
cpenbl, IUJIAHUPOBAHUE TOCTYNKOB U OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKU U OOIIECTBEHHOW MPAKTUKU, MOHUMAaHUE MaTeMaTHYECKON
HayKd Kak cepbl YeTOBEUECKOU NIESITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUIS. pa3BUTHS IMBWIM3AIMK, OBJIAJCHUE S3BIKOM MaTEeMaTUKH M MaTeMaTHYeCKOM
KyJIbTYpOH KaK CPEeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH M XapaKTEpHU30BaTh CYUIECTBEHHBIE NPU3HAKM MaTEMAaTHYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMpEIEICHUS
MOHSITHM, YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIMKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MMPOBOIMMOT0 aHAJIH3a;

BOCIIPUHUMATb, bopMyIpoBaTh u peoOpa3oBHIBATh CYXKJICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENIHO JI0KA3aTEIhCTBA MAaTEMATHYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHus ydeOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HauOoJee MOAXOMAIMNN ¢ YYETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:



HCIIOJIB30BaTh BOIMPOCHl KAK MCCIEIOBATENbCKUA HWHCTPYMEHT IIO3HAHUS,
(dopMynrpoBaTh BOITPOCBHI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULNI0, MHCHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEeKTa, SBIIEHHUA, IMpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUST W BBIBOJLI MO pe3yJbTaraM
OPOBENEHHOTO  HAOJIOJEHUS,  MCCIEJOBAaHMs,  OIEHUBaTh  JTOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

OPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpolLlecca, a TakXkKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh JePUIUTHl MHPOPMALUM, JaHHBIX, HEOOXOIWMBIX MdJii OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIMIO PA3IUUYHBIX BUIOB U (PopM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh HH(OpMAIUIO, TMPEJACTaBIAT, €€ B pas3Iu4HbIX (GopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHpopMauu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATHh M (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBUSMH H
IEIAMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MUCbMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHUS 1O XOAYy PpCIICHHS  3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B X0ji¢ OOCYXKICHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
poOJIeMBl, pelIaeMon 3a/1aun, BRICKAa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHHS,
COINOCTAaBJISITh CBOU CYXJACHUS C CYXKJICHHUAMH JPYIHX YYaCTHMKOB JUalora,
OOHApYXWBaTh pa3IMude€ MW CXOJCTBO IIO3MIMK, B KOpPpEeKTHOW (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABNIATh PE3yJbTaThl PEIICHUS 3aJa4ud, SKCIEPUMEHTA, HCCJIeIOBaHUS,
MPOCKTA, CAMOCTOSATENIBHO BHIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3aaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IUIAH, aITOPUTM pEILICHUs 3aJlaud, BBIOUpATh CHOCOO pEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUIN C y4ETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh HABBIKAMU MO3HABATEIbLHON pedIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX MPOIECCOB, MX PE3yJIbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKU, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa pelieHUs MaTeMaTH4eCKOU
3a/1a4H;

PEeABUIETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH TPU PEIICHUHU 3aJ]1auH,
BHOCUTHb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCJIOBUSIM, OOBSICHSATH MPUYUHBI
JOCTH)KCHUSI WM HEJOCTIKCHUSI PEe3yJIbTaTOB JIESITEILHOCTH, HAaXOJUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh M HCIMOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW WM WHIAWBUIYAIBHOM
paboTHI IPH PEIICHUN YUeOHBIX 33/1a4, TPUHUMATh 11€]b COBMECTHOM JIESITEIILHOCTH,
IJIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, pachpenessTh BHABI padoT,
JIOTOBApHUBAThLCS, OOCYXKIaTh IMpoOILleCC M PE3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOAEH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padoThl (0OCykaeHUs, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U HHbBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIAUHHUPOBATH
CBOM JICUCTBUS C APYTMMU YJIE€HAMH KOMaHJIbl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B
o0  OPOAYKT MO  KpUTepusMm,  CHOPMyTUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OMEpUPOBATh TOHITHUSIMHU, CBSI3aHHBIMU C [UIUHAPUYECKOH,
KOHUYECKOM H c(hEepuuecKorl IMOBEPXHOCTSAMH, OOBICHATH CIIOCOOBI
TIOJTYYCHHS;

e ONEPHUPOBATH TOHATHSIMH, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IHIUHAPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh TeJla BpamleHus (MHIUHIP, KOHYC, cdhepa U map) U 0ObICHITh
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

e KJacCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEepPhI U TIIOCKOCTH;

e BBIYHCIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB U TEJI BpaIlcHUS,
00BEMBI W TUIOMAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;



CBOOOJHO ONEpPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C KOMOMHAIUSIMU Tel
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOIPDAHHMK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOMCaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpalllCHHUS;

BBIUUCISATh COOTHOLIEHUS MEX]y IUIONIaJAs MU MOBEPXHOCTEH M 00bEMaMu
IT0JTOOHBIX TEI;

U300pakaTh n3yyaeMble (PUTYPHI, BHIIOIHIThH (BBIHOCHBIE) TNIOCKUE YEPTEXKU
U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY, CHH3Y,
CTPOUTH CEYECHHUSI TeJl BpaIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M NPeoOpa3oBbIBaTh HHPOPMALUIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHSA THOTIEPALIMMHAIBEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

pemiaTb reOMeTPUUYECKHUE 3a/1a4l HA BBIYMCIICHUE YTJIOB MEXY MPSIMBIMU U
TUIOCKOCTSIMU, BBIYUCIICHUE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a NP PEIICHUU;

CBOOOJIHO ONEpUPOBATh MOHSATUSIMH, CBSI3aHHBIMM C JBHXKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUN;

BBIIOJIHATh M300pa)K€HUs] MHOTOTPAaHHUKOB UM Tell BpallleHus IpHu
apajUIeIbHOM — IIEPEHOCe,  LEHTPAJbHOM  CHUMMETPUH,  3€pPKaJbHOM
CUMMETPUH, NIPU IOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus No00us;
CTPOUTH CEYEHUS] MHOTOI'PAaHHHUKOB M TEJl BpAIICHUS: CEYECHMs LWJIMHIpA
(mapajuiesibHO U TEPHNEHAUKYISPHO OCH), CEUYCHHUs KOHYyca (mapasuiesibHbIe
OCHOBAaHHIO Y IIPOXOJSIINE YEPE3 BEPUIMHY), CEYEHUS LIapa; MCIOJIb30BaTh
METOJbl IIOCTPOCHMSI CEYEHMI: METOJ CIEAO0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH;

JOKa3bIBaTh FEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMETpHuUeckue (akThl i1 PEUIeHUs CTePEeOMETPHUUECKUX
3a/a4y, MpEeAnoaralliuX HECKOJBKO IIaroB peIIeHUs, €CIH YCJIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK U HESIBHOU opme;

pemarb 3ajJayd  Ha JIOKAa3aTEJIbCTBO MAaTE€MAaTHYECKUX OTHOLIEHHH U
HAXO0XJAECHUE Fr€OMETPUUECKUX BEJINYMH;

OPUMEHATh HPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUMEHSTH MOJIyYEHHbIE 3HAHUS HA MPAKTHKE: CPAaBHUBATh, aHAIM3UPOBATH
U OLICHMBAaTh pEaJbHbIE CHUTyallud, IPUMEHATh HM3YUYCHHBIE IOHSITHS,
TEOPEMBI, CBOWCTBa B IPOLECCE TIOHMCKA pEUIEHUS MaTEeMaTUYECKU



chopMyJIUpOBaHHOW MPOOIEMBI, MOJIEIUPOBATh peajbHbIE CUTyalldd Ha
A3BIKE T€OMETPHUH, UCCIEAO0BATH MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUH W TeopeM, amnmapara anreOpbl, pelaTh
MPaKTUYECKUE 3a/aud, CBS3aHHbIE C HAaXOXXIEHUEM T'€OMETPUUYECKUX
BEJIMYMUH;

UMETh MpeACcTaBleHUss 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.

TEMATHYECKOE INTAHUPOBAHHME 11O TEOMETPUN

11 KUIIACC
KonunyecrBoyacos DJIEeKTPOHHBbI
Ne HaumeHoBaHuepas3aejioB 1 e (undposbie)
Kontpo IIpakTn
n/n TEeMIIPOrpaMMBbl o0pa3oBarteib
Bcero JIbHbIEP yeckuep
HbIepecypchl
a00ThbI a0oTbI
1 AHanuTH4ecKasreoMeTpus 15 1
9 [ToBTOpEeHUE, 0600IIEHNE 1 15 1
cUCTEMAaTU3aIys 3HaHUH
3 OO6bpEMMHOTOTpaHHUKA 17
TenaBparmenus 24
5 [Tnomaau moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 0
[TPOTPAMME




