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1. MOSICHUTEJIbHAS 3ATIMCKA
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

PaGouas mporpamma y4eOHOTO Kypca «Ayredpa v Hadaisa MaTeMaTHIeCKOTO aHAIN3a»
yrayOonéHHoro ypoBHs Uit oOywarommxcst 10-11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO  TOCYJApCTBEHHOTO 00pa3oBaTEIbHOTO CTAaHAApPTa CpPEOHEro  OO0IIero
oOpa3oBaHusi, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIWIMKA POCCHIiCKOro oOpa3zoBaHus. Peamm3arus
IporpaMmal oOecrieunBaeT OBJIaJCHUEC KIIIOYEBBIMHW KOMIICTCHIIMAMH, COCTaBJIAIOIIINMHU
OCHOBY JUISl CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMs, IETOCTHOCTH OOIIEKYIBTYPHOTO,
JIMYHOCTHOTO U ITO3HABATCJIBHOI'O Pa3BUTHUA JIMYHOCTHU 06yqa101u1/1xcs1.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MareMaTH4eCKOTO aHAIM3a» ABJIAETCS OJHUM U3 Hauboiiee
3HAYUMBIX B MpOTpaMMe CTapiliel IIKOJbI, TOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeurnBaeT
MHCTPYMEHTAJIbHYIO 0a3y M1l M3Y4EHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyroi
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE M aOCTpaKTHOE MBIIUICHHE Yy4YallluXCcsi Ha YpOBHE,
HEOOXOMMOM Il OCBOEHHS KypcOB HMH(QOpPMATHKH, OOIIECTBO3HAHUSA, HCTOPUH,
CIIOBECHOCTH. B paMkax NaHHOTO Kypca ydaluecsl OBJIa/IeBalOT YHUBEPCAJIbHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTopasi pOpMyIHpYET CBOU JOCTIKEHUS B MaTeMaTHUeCKol dopme.

Kypc anrebppl M Haual MaTeMaTM4YECKOTO aHajiu3a 3aKjaJbIBa€T OCHOBY JUIA
YCIIEIIHOTO OBJIQJCHUS 3aKOHAMU (U3UKH, XUMUHM, OHOJOIMM, NOHUMAaHHUS OCHOBHBIX
TEH/JECHIMI SKOHOMUKH M OOLIECTBEHHOW JKM3HM, IIO3BOJISIET OPHUEHTUPOBAThCA B
COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIIOJIb30BaTh UX B
MIOBCEJHEBHOM KM3HU. B Toke BpeMs oBiafieHHE aOCTPAKTHBIMM M JIOTMYECKH CTPOIMMHU
MaTEeMAaTU4YECKUMU KOHCTPYKLMSMHU DPa3BUBA€T YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTUHHOCTb YTBEP)KJEHHs, MCIIOIb30BaTh O00OOILIEHHE U KOHKPETH3alMIo,
abcTparupoBaHue U aHAJIOTHI0, JOPMUPYET KPEaTHUBHOE U KPUTHUYECKOE MbIlUIeHne. B xone
u3ydeHus: anreOpbl M HayaJl MaTEeMAaTUYECKOro aHajiu3a B CTaplied IIKOoJe Yydalluecs
[I0JIy4al0T HOBBIM ONBIT pEUIeHHs MNPUKIAJHBIX 3aJad, CaMOCTOSITEIbHOTO HOCTPOCHHUS
MaTeMaTUYECKUX MOJIeJIeH peallbHbIX CUTYallMid M MHTEpPIpeTaly MOJIyYEeHHBIX PELICHUH,
3HAKOMSATCS C IpUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B HIpPHUpOJIE, HAyKe U B
HCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMaTUYECKUMH OTKPBITUSIMH U UX aBTOPaMHU.

Kypc o0Gnagaer 3HauuTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIH peaau3yeTcs
Kak yepe3 y4yeOHBI  Marepuan, CHOCOOCTBYIOIIMH  (OPMUPOBAHHIO  HAYYHOTO
MHUpPOBO33pEHUsA, TaKk M 4epe3 crneuupuky YyueOHOH JesTenbHOCTH, TpeOyromei
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH, HpPOJOJDKUTENIbHON KOHIEHTPALMUM BHUMAaHHUS U
OTBETCTBEHHOCTH 3a MOJy4EHHBIN pe3yibTar.

B ocHoBe MeToauKu 00yueHUs aiaredpe M HavajsaM MaTeMaTHYeCKOTo aHaJIu3a JIC)KUT
JeATeTbHOCTHBIN PUHLUI 00y4eHus.

CrpykTypa Kypca «Anrebpa M Hayajla MaTeMaTHYeCKOTO aHalHu3a» BKIIOYAET
CIIENYIOIINE CONEPKATEIBHO-METOANYECKNE JIMHUM: «Hucna u BerunuciaeHus», «OyHKIuu u
rpadpuku», «YpaBHEHMsS M HepaBeHCTBa», «Hauama MareMaTHUecKoro aHalu3ay,
«MHoOKecTBa M JIOTHKa». Bce OCHOBHBIE CONEPKATENBHO-METOAUUYECKHUE JIMHUN U3Y4aroTCs
Ha MPOTHKEHUHU JBYX JIeT 00yueHHsI B CTapIleil IKoJIe, eCTECTBEHHO JIOTIOJNHSS APYT ApYyra u
IIOCTETNIEHHO HACBIAsChb HOBBIMH TEMaMU M pasjaenaMu. JlaHHBIM Kypc SBIsSETCS



HUHTCTpaTUBHBIM, ITOCKOJIBKY O6’beI[I/IHSIeT B 0666 COZACPKaHNEC HCCKOJIbKUX MAaTCMAaTUYCCKUX
JUCLUMIUIMH: anredpa, TPUrOHOMETPUS, MaTEMaTUUECKUI aHAJIU3, TEOPUs MHOXKeECTB U 1p. [1o
Mepe TOTro Kak ydalluecs: OBJa/eBaOT BCE Oosiee IMUPOKUM MAaTEMAaTUYECKUM armapaTtoM, y
HUX  TOCJIEIOBATEIbHO  (OPMHUPYETCS WM COBEPIICHCTBYETCSI  yMEHHE  CTPOUTH
MaTeMaTU4CCKYI0O MO/JCIIb peaJIBHOﬁ CUTyalluu, NMPHUMCHATH 3HAHUSA, IMOJIYUYCHHBIC B KYPCC
«AnreOpa ®W HayaJia MAaTEMaTHYEeCKOTO aHauu3a», JUIsl PEHICHHS CaMOCTOSTEILHO
chOpMYITUPOBAHHONH MaTeMaTHYECKOW 3aJadd, a 3aTeM HWHTEPIPETUPOBATH MOJTYyYCHHBIN
pe3yibTar.

COI[ep)KaTCJH)HO-MGTOILI/I‘-ICCKZUI JIMHUA «Yucna u BBIYUCIICHUA» 3aBcpuiacTt
(hopMupOBaHNE HABBIKOB WCIIOIB30BAHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HaYyaToO Ha
ypOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpennero o0riero oopazoBanusi ocodoe
BHUMAHHWEC YICIACTCA (1)OpMI/Ip0BaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BBI‘-IHCJ'ICHH?I, BKJIHOYAIOIIINX
B ce0s HCHOJb30BAaHUE pa3IUYHbIX (OopM 3amMcu 4YHuclla, yYMEHHUE JelaTb HPUKHUIKY,
BBIIIOJIHATH HpI/I6J'II/I)KéHHI)I€ BBIYHUCJIICHUA, OLCHUBATH YHCIIOBBIC BBIPpAXXCHUA, pa60TaTI> C
MAaTeMaTUYECKUMH KOHCTAaHTAMH. 3HAKOMBIE O6yanOHIHMC$I MHOXCCTBa HaTypaJlbHBIX,
LEJIBIX, pallMOHAJIBHBIX U HeﬁCTBHTeHBHBIX YHUCCJI JOIIOJIHAKTCA MHOXECTBOM KOMIIJIICKCHBIX
gucel. B KaXXJI0M U3 3TUX MHOXECTB PAaCCMATPUBAIOTCA CBOMCTBEHHBIE cMy CHeHI/I(l)I/I'-IeCKI/Ie
3aJaud ¥ ONepaIiu: JeJICHHE HaIleslo, ONEePHpPOBAHUE OCTATKAMHU HAa MHOMKECTBE IENBIX
qucesl, 0coOble CBOMCTBA pallMOHAIbHBIX U HUPPALMOHAJIBHBIX 4YHCEN, apudmeThuyecKue
omnepannu, a TakKKEC U3BJICUCHUEC KOPHA HaTypaJ'IBHOI\/II CTCIICHU Ha MHO>KCCTBC KOMIIJICKCHBIX
gyrcen. biaromaps mocieoBaTeNbHOMY PpACIIMPEHUIO Kpyra HCIOJIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMCHEHHS JUIsl PEIICHUS pPAa3UYHBIX 3a1ad
(dbopmMupyeTcs MpeCcTaBlIeHHE O SAMHCTBE MaTEMATUKN KaK HAYKH M €€ POJHM B TIOCTPOCHUHU
MoOJIeNiel pealbHOTO MUPA, IUPOKO UCHOIB3YIOTCSI 0000IIeHNE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEaTH3yeTCsl Ha MPOTSHKEHUH BCETO OOYUEHHS Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, MOCKOJIBKY B KaxaoMm pasnene [IporpamMmer
MPEIYyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a7ad. B  pe3ynbrate oOydarommecs
OBJIAZICBAIOT  PA3JIMYHBIMH  METOJAMH  PEUICHUs PalMOHAIBHBIX, HUPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMHUUECKUX M TPUTOHOMETPHUECKUX YpPaBHEHHIA, HEPaBEHCTB H
CHCTEM, a TaKKe 3aJay, CoJCpKalMX mapaMeTpbl. [lojdydeHHBIE yYMEHHSI HIMPOKO
WCTIOJB3YIOTCSl TPH UCCIIEAOBAaHUHM (YHKIUH C TOMOIIbIO MPOW3BOJHOW, TPH PEIICHUU
NPUKIAJHBIX 33Ja4 M 33724 Ha HAXOXKJICHHE HAWOOJIBIIMX W HAaUMEHBIIMX 3HAYCHUU
¢bynkuuu. JlaHHas copepkaTelibHas JTHMHHS BKIFOUACT B ce0s Takke (OPMHUPOBAHUE YMEHUH
BBITIOJIHATE pacuéThl 1o (popMysaM, mpeoOpa3oBaHusl PAMOHAIBHBIX, UPPAIHOHAIBHBIX U
TPUTOHOMETPHUYECKMX BBIPAKCHUH, a TaKXKE BBIPAKCHUH, COACPKAIIMX CTCNEHH U
norapudmsel. biarogapsi uzyueHuro anreOpandeckoro marepuaia MpOMCXOJUT JTallbHEHIee
pa3BUTHE AJTOPUTMHYECKOTO W AOCTPAKTHOTO MBINUICHUS OO0YYaromuxcs, (GOpMHUPYIOTCS
HaBBIKU JIEAYKTUBHBIX PacCyXACHUU, pabOThl ¢ CUMBOJBHBIMU (POpMaMH, MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHJIE PaBEHCTB U HEPaBEHCTB. Anrebpa mpeiaract
3¢ deKTUBHBIE MHCTPYMEHTHI JUIsl PEIICHUs MPAKTHUYECKUX U eCTECTBEHHO-HAy4YHBIX 3ajad,
HarJIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToAnuYecKas TUHUS «OYHKIUU U TPaQUKI» TECHO MeperuieTaeTcs ¢
OPYTUMU  JUHUSMH ~ Yy4eOHOTO Kypca, TIIOCKOJbKY B KAaKOM-TO CMBICIEe 3amaér
MOCJIEIOBATEIFHOCTh  M3YUeHHUsT Marepuana. M3ydeHwe CTeNneHHOW, MOKa3aTelbHOMH,
norapu()MUYEeCKOd U TPUTOHOMETPUYECKHX (YHKIHMA, WX CBOWCTB U TpaduUKOB,
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MCTOJb30BaHNe (YHKIUH IS pelIeHus 3a7a4d U3 APYrux y4eOHBIX MPEeAMETOB U pealbHOU
KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U C PELICHUEM YpPaBHEHHH U
HepaBeHCTB. [Ipu 3ToM 00JjblIOe BHUMaHHE yaensiercs (pOpMHUPOBAHUIO YMEHHS BBIPAXaThb
(bOpMy.]IaMI/I 3aBUCUMOCTHU MCKAY Pa3JIMUYHBIMH BCIWMYHUHAMU, HCCIICAOBATH IIOJIYYCHHBLIC
¢byHKIMU, CTpOUTh UX rpaduku. Martepuan 3TOW coaep)KaTeNbHONH JMHWM HalleleH Ha
pasBUTHUC yMCHPIfI M HABBIKOB, ITO3BOJIAIOIINX BbIpaKaTb 3aBUCUMOCTHU MCKAY BCIMYNHAMHA B
pasnu4HON (QopMe: aHAIMTHYECKOW, rpaduueckoii u cioBecHo. Ero wusyuenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIILIICHHUS, CHOCOOHOCTH K OOOOIICHUIO U
KOHKpETHU3alliu, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHass swmHUA «Hawyama  MaTreMaTHYecKoro  aHaiuW3a»  MO3BOJISET
CYIICCTBCHHO paCIMPUTh KPYI' KAK MAaTCMATUUYCCKUX, TaK U MMPUKIAAHBIX 3aJa4, JOCTYITHBIX
O6yanOHII/IMC$[, TaK KaK Yy HHUX TMOABJIACTCA BO3MOXHOCTH CTPOUTH Fpa(l)I/IKI/I CJIOKHBIX
(1)YHKIII/II\/'I, ONpCaACIATE HUX HauOOJIbIINE W HAWMEHLIIHE 3HA4YCHUs, BBIYMUCIIATH ILJIOIIIAaau
buryp u 0OBEMBI Tel, HAXOIUTh CKOPOCTH U YyCKOpeHus mnporeccoB. JlaHHas
coJCpKarCibHasd JIMHUA OTKPBIBACT HOBBIC BO3MOXKHOCTHU ITOCTPOCHHA MAaTEMAaTUUYCCKUX
MOHCHGI\/’I PCAIBHBIX chyauHﬁ, MO3BOJISICT HAXOAWUTH HAWJIYHYIICC PCUHICHUC B IIPUKIIAJHBIX, B
TOM YHCJIE COLUAIBHO-IPKOHOMUYECKHX, 3a7jayax. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YECKOT0
aHaJln3a CrocoOCTBYET PAa3BUTHUIO aOCTPaKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEaTUBHOTO
MBIILJIEHHS, (POPMUPOBAHUIO YMEHUN pPAClO3HAaBaTh IMPOSBIECHUS 3aKOHOB MaTEMaTHKU B
HayKe, TeXHHKe U HuckyccTBe. OOywarouiyecsi y3HAIOT O BBIJAIOUIUXCSA pe3yJbTaTax,
MIOJIy4EHHBIX B XOJI€ pa3BUTHUS MATEMaTHKH KaK HayKu, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOAUYECKasl JTUHUS «MHOXECTBAa M JIOTHKA» BKJIIOYAeT B cels
JIEMEHTHl TEOPUM MHOXECTB U MAaTE€MaTHYeCKOW JIOTUKU. TeopeTHKOo-MHO)KECTBEHHBIE
IIPEJCTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJBHONM MAaTeMaTHKU U Ipe/ylaraloT Haubosee
YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMNI BCe pa3fenbl MaTEeMaTUKU U €€ NPUIIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MAaTEeMAaTHYECKUE AMCUUIUIMHBI U UX IMPWIOXKEHUS B €AUHOE LeNoe.
[ToaTOMy BaXXHO JJaTh BO3MOXKHOCTh 00y4aroleMycs IIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIH
A3bIK COBPEMEHHOW MaTeMaTMKM ¥ HCHOJIb30BAaTh €ro sl BBIPAKEHUS CBOUX MBbICIIEH.
JIpyruM Ba’KHBIM IIPU3HAKOM MaT€MaTHKH KaK HAyKH CIeAyeT NpU3HaTh CBONCTBEHHYIO €i
CTpOrocTb  OOOCHOBAaHMM UM  CJEJOBAHUE ONPEAENEHHBIM IPaBUIaM  MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4eCKOHl JIOTMKH CIIOCOOCTBYET
Pa3sBUTHIO JIOTUYECKOTO MBILIUIEHUS OOYydYalolUXCs, IO3BOJIAET MM CTPOMTh CBOHU
pacCcy)KJeHUs Ha OCHOBE JIOTMYECKMX HpaBWl, (QOPMUPYET HaBBIKM KPUTHYECKOTO
MBIIUICHUS.

B yueOHOM Kypce «Anrebpa M Hadajga MaTeMaTHYECKOTO aHaJIM3a» IMPHUCYTCTBYIOT
OCHOBBl ~MaTEMaTU4YE€CKOI0  MOJIEIMPOBAHUSA, KOTOpble IPU3BaHbl  CHOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB MOCTPOCHUS MOJIENIEH pealbHbIX CUTYaIMid, UCCIEI0BAaHUS ITHX
MoJielield ¢ MOMOIIBI0 ammapaTa aiareOpbl U MaTeMaTHYeCKOTo aHaiMu3a, WHTEepHpeTaluu
MOJIydeHHBIX pe3yJbTaToB. Takue 3aaHusi BIUIETEHBI B KaXKIbIH W3 pa3zesioB MpPOTrpaMMBI,
MIOCKOJIBKY BEChb MaTepuasl y4eOHOro Kypca IIMPOKO HCHONb3YeTCs s  pelleHus
NpUKIAAHBIX 3a7ad. [lpu pemeHun peanbHBIX NPAKTHYECKUX 3ajad  oOydaromuecs
pa3BUBAIOT HAOMIONATEIBHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJb30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETU3HPOBATh IMpoOiemy. JleaTenbHOCTh 1O



(hOpMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33]]a4 OPTaHU3YyeTCs B MPOIlecce U3ydeHUS
BCEX TeM yueOHOro Kypca «Anrebpa ¥ Hayaia MaTeMaTHYeCKOTO aHAIIN3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha wu3ydenue yueOHOro Kypca «AnredOpa M Havala MaTeMaTHYeCKOrO aHan3a»
otrBoautcs 136 wacos: B 10 kimacce — 68 wacos (2 yaca B Henemno), B 11 ximacce — 68 yacos (2
yaca B HEJIEJIO).

I'EOMETPUA

I'eomerpust siBnsieTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpPETHETr0 OOIIero
oOpa3oBaHUs, TaK Kak OO0ECIIEYMBACT BO3MOYKHOCTh HW3YYCHHUS JUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAMPABICHHOCTH W IPEJAMETOB T'YMaHUTApHOTO IWKiIa. [IOCKOJIBKY JIOTHYEeCKOe
MBIIIIICHUE, (GopMHpyeMOe TIPH U3YYCHUU OOYYAFOIIUMHUCS MMOHATHHHBIX OCHOB T'€OMETPHH,
MPH  JIOKA3aTeIbCTBE TEOPEM W TIOCTPOCHUHW IIETIOYKH JIOTHYECKUX YTBEPKICHHH IPHU
pPEIICHHH TEOMETPHYSCKUX 3aJlad, YMEHHWE BBIIBHTaTh H  OMPOBEPraTh THUITOTE3bI
HEMOCPEJCTBEHHO HWCIIOJIB3YIOTCS TPH PEIICHWH 3a7ad €CTeCTBEHHO-HAYYHOTO ITMKJIA, B
YaCTHOCTH (PU3MUECKHX 3a]1a4.

Llenp ocBOeHUS MPOrpaMMbI yaeOHOTO Kypca «['eomMeTpus» Ha yriryOJEHHOM YpOBHE —
pa3BUTHE MHIUBUAYAIbHBIX CIIOCOOHOCTEH O0YyYaromMXCsl MpU M3YYEHHUH T€OMETPHUH, Kak
COCTaBJISIONIEH TIpeIMeTHON obnactu «MareMarnka U MHGOPMATHKa» 4depe3 obecreueHne
BO3MOXHOCTHU NMPHUOOPETEHUS U UCIOJIb30BaHUs O0Jiee TIyOOKHUX T€OMETPUUECKUX 3HAHUN U
NeUCTBUM, crienn(pUIHBIX TEOMETPUN, U HEOOXOIUMBIX Ui YCIEIIHOTO MPOo(hecCHOHATBHOTO
0o0pa3oBaHUs, CBSI3aHHOTO C UCIIOJIB30BAHUEM MAaTEMaTUKU.

[IpuoputeTHbIMH  3ajauaMM  Kypca TE€OMETpUM Ha  YriyOJn€HHOM  YpOBHE,
PaCIIUPSIOUIUMU U YCUIIMBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue MpPeJICTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM KYIbTYypbl U
(dbopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOUTUM MUPOM;

(¢bopMHpoBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJENSIX, IO3BOJIIOIIUX OINUCHIBaTh M H3y4aTb pas3HbIE SIBJICHUS
OKPY)KAIOILIEr0 MHpa, 3HAHWE MOHATHHHOrO ammapara Mo pazaeny «CrepeoMerpus»
y4eOHOTro Kypca reOMEeTpHUH;

dbopMupoBaHHE YMEHHUS BJIAQJE€Th OCHOBHBIMU TOHATUSMU O MPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMH CBONCTBaMH, 3HAHHE TeOpeM, POPMYI U YMEHUE UX MPUMEHSTh,
YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 334,

(dbopMHpoBaHHE YMEHHUS pacrlo3HaBaTh Ha YEpPTEXKaxX, MOJEISIX M B pPEabHOM MHUpPE
MHOTOTPAaHHUKH U TeJa BPAIEHHs, KOHCTPYHPOBATh TEOMETPUUECKUE MO/IEIH;

dbopMHUpOBaHHE  TOHUMAHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  MOCTPOEHHS
MaTeMaTHYeCKUX TeOpHil, PopMHpOBAaHUE MOHUMAHUS POJIM AKCHOMATHKHU MPH MPOBEACHUN
pacCyKIeHUH;

(dhopMHpoBaHHE YMEHHS BIIQJETh METOJAaMHU JO0Ka3aTeNbCTB U AJITOPUTMOB PEIICHUs,
YMEHHUSI MX TPUMEHATh, MPOBOJUTH JOKa3aTeNbHBIE PACCYXKAEHUS B XOJIe peUIeHUsS
CTEpEOMETPUYECKUX 3a/ad M 3aJad C MPaKTHYEeCKUM coJepkaHueM, (QopMUpoBaHUE



NPEJCTAaBICHUS O HEOOXOJUMOCTH J0Ka3aTelbCTB NpU OOOCHOBAHMM MaTEMaTHYECKHX
YTBEPKACHUN U POJIU aKCUOMATUKU B IPOBEJACHUH JIEIYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILIECHCTBOBAHUE HHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEIBHOW aKTUBHOCTH, HCCIIEAOBATENIBCKUX YMEHUH, KPUTUYHOCTH
MBIIIJIEHHS], UHTEPECA K U3YUYEHUIO T€OMETPUH;

¢dbopmupoBanre (QPyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU: YMEHHS
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKHX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHbIX JKU3HEHHBIX CHUTyallUAX U MpU H3YYEHUM JPYTUX Y4eOHBIX IHPEIMETOB,
IIPOSIBJICHUSI 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJCIMPOBAHUSA PEAIBHBIX CHUTYallUH,
UCCIIEIOBAHUS MOCTPOEHHBIX MOJIENIEN, MHTEPIPETALMHU TIOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpP)KATEIBHBIMU JHUHUSIMH YyueOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax sBIstoTCs: «IIpsiMble M MJIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpanHukm», «Tena
BpalleHusD», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHXKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHITUIMM,
pEJIeBaHTHBIMHM T'€OMETPHUH Ha yriIyOosn€HHOM ypoBHe o0ydenust B 10—11 kmaccax, oTHocHuTCs
KO BCEM COJIepXaTelIbHbIM JIMHUSAM yueOHOro Kypca, a GOpMUPOBaHUE JIOTUYECKUX YMEHHUM
pacnpesensercss He TOJbKO MO COJEp)KaTeldbHbIM JIMHUSM, HO WU IO rojaaM oOydeHus.
Copnepxanue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3ylIbTaTaM OCBOEHUS
OdenepanpHoit  paboyeidt  mporpamMMbl,  paclpeAeNéHHBIM MO  TojJaM  OOy4YeHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIIPOCAM
oOyyaromuecss 00OpalaJIuCh HEOJHOKPAaTHO. JTO TO3BOJIAET OpPraHU30BaTh OBJIAJZICHUE
Tr€OMETPUYECKUMHU MOHATUSAMU U HaBbIKAMM IIOCJIEJOBAaTEIIbHO M IOCTYNaTelabHO, C
COOJIIOJICHUEM IPUHIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOILYIO CUCTEMY
TEOMETPUUECKUX TIPEACTABICHUA OOYyJaroNuXxcs, pacmupsis W yrioyouss e€, oOpasys
IIPOYHBbIE MHOYKECTBEHHBIE CBSI3U.

Ilepexona K U3y4eHUIO T€OMETPUU Ha YTIyOJEHHOM YpOBHE HO3BOJISIET:

co3ziath ycioBus A8 auddepeHunanuu oOydeHHs, MOCTPOEHUS MHIUBUAYaIbHbBIX
00pa30BaTeNIbHBIX IPOrpaMM, O0O0ECHEeUUuTh YIIyOJNEHHOE H3ydyeHHE TI'€OMETpUH Kak
cocTaBisoneil yuebHoro npeaMera «MaTemaTukay;

MOJArOTOBUTh OOYYaIOIUXCS K MPOJOJDKEHHIO M3Y4YEHUS MaTeMaTHKUd C Y4€TOM
BbIOOpa Oyaymieli mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKAY OOIMHMM H
poeccuoHaIbHBIM 00pa30BaHUEM.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha usyuenne ydeOHOTO Kypca «I'eoMeTpus» Ha yriayOJ€HHOM ypoBHE OTBOAUTCS 68
gacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 knacce — 34 gaca (1 yac B Heemo).



2. COJIEPXXAHMUE YYEBHOI'O KYPCA
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
10 KJIACC

Yuciia 1 BBIYUCICHHUSA
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIpOOHM, TPOLIEHTHI,

OeckoHeuHble Tepuoanveckue aApobu. IlpumeneHue npoOeil W MPOIEHTOB Ml PEHICHUS
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIECH 3HAHUN U PEAIbHOW KU3HH.

JelictButenpHbie yncia. ParoHansHble U UppalioOHaIbHbIE Yncia. ApupMeTHIECKre
omnepaluuu ¢ JeHCTBUTEIbHBIMH YncIaMu. MOysib JEHCTBUTEIBLHOTO YMCIIA U €r0 CBOMCTBA.
[IpuOmmkE€HHBIE BBIYMCIICHUS, MpaBUJia OKPYIJIEHUS, NPUKHAKA M OLEHKa pe3yibTara
BBIUHCIICHU.

Crenenp c menbiM TokaszateneMm. buHom Hpiorona. Vcnonb3oBanue mnoaxomsien
(hopMBbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIsl PEeIlIeHUs] MPAKTUUECKUX 3a]1a4 U MPeICTaBICHUS
JTAaHHBIX.

Apudmernueckuil KOpeHb HATYpAIbHON CTENIEHU U €r0 CBOMCTRA.

Crenenp ¢ paMOHaIBHBIM IIOKA3aTelIeM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHIHBIC U HATypaTbHBIC JIOTapU(PMBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHUCIOBOI0 aprymMeHTa. ApKCUHYC, apKKOCHUHYC
Y apKTaHI€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa M TOXKJECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUs. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METOJBl pELIEHUS IeNbIX M JIpPOOHO-pallMOHATIbHBIX YpPAaBHEHUUH U
HEpaBEHCTB. MHOrO4WIeHbl OT OJHOW NEepeMEHHOU. /leneHne MHOrouseHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. Muorounensl ¢ niensiMu kodddurmentamu. Teopema Buera.

[IpeoOpa3oBanHus YUCIOBBIX BBIPAXKEHUI, COAECPIKAINX CTEIEHH U KOPHH.

Uppaumnonansusle ypaBHEeHHUs. (OCHOBHBIE METOJBl PELIECHUS HWPPALMOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX JOTapU(DMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpuroHomeTpuueckue Gopmyisl. [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BbIpakKeHUi. Pernienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemrenne cucreMm JIMHEHWHBIX ypaBHEHUN. Marpuia CUCTEMBI JIMHEWHBIX yYpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reéOMETPUYECKHII CMBICI M CBOMCTBA, BBIYMCIEHHUE €0
3HAQUEHMs, MPUMEHEHHE ONPENETUTENs] s PELICHHs CHCTEMbl JMHEHHBIX YypaBHEHH.
Pemrenne mpukinagHbIX 3a7ad C MOMOIIBIO CHUCTEMBI JUHEHHBIX ypaBHeHUW. VMccnenoBanue
IIOCTPOCHHOM MOJEIIHU € IMTOMOILBIO MAaTPUL] U OIIPEIETUTENICH.



ITocTpoenne MaTeMaTU4ECKUX MOJIEIEH PEAIbBHOM CUTYALMK C IIOMOLIBIO YPABHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEILIEHUI0 MATEMAaTHYECKHUX 3a1ad U
3aJ1a4 U3 pa3IM4HbIX 00J1aCTEN HayKU U peaIbHOM JKU3HMU.

DyHKIUHA U rpaguKH

Oynkus, crnocoOsbl 3amanusa GyHKuuu. B3aumuao oOpatnble (pyHkumu. Kommozumms
¢bynkuuit. 'paduk pynkumu. DnemeHTapHbIE Tpeodpa3zoBaHust rpaduKoB (PyHKITHIA.

OOnacte ompeneneHduss W MHOXKECTBO 3HaueHWH Qynkumu. Hymm QyHknum.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. YETHBIE M HeU€THBIE QyHKIMH. [leproamueckie QyHKIIH.
[IpomexyTku MOHOTOHHOCTH (yHKUMU. MakcuMyMbl © MUHUMYMbI QyHKIuU. Hanbonpinee
Y HauMeHbIlIee 3HaYeHUs] PYHKIIMU Ha POMEKYTKE.

JluneiiHasg, KBaJpaTWyHasi W  JpOOHO-THMHEHHas  QYHKIUU.  DJIEMEHTapHOE
HCCIIEIOBAaHUE U NTOCTPOECHUE UX IPAPUKOB.

Crenennas ¢yHKIMS ¢ HATypaJbHBIM U IEJbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpapuK KOpHS N-Oi CTENEeHU KaK (PYHKIMHU OOpaTHON CTENEHU C HATypajIbHbIM
MOKa3aTeseM.

[lokazarenbHass u Jorapudmuueckas (QyHKUHMH, UX CBoiicTBa M TpaduKu.
Hcnonb3oBanue rpadukoB QyHKIUHN AJIs pelIEHUs] ypaBHEHHI.

TpuronomeTrpuyeckasi OKPY)KHOCTb, OIpEAEICHHE TPUTOHOMETPHUUECKUX (YHKIIMHA
YHCIIOBOTO apryMeHTa.

OyHKIMOHANbHBIE 3aBUCHMOCTH B pealbHBIX Ipoleccax U sBileHusX. ['paduku
peabHbIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

IlocnegoBaTeIbHOCTH, CIOCOOBI 3aJaHusg OCJIENOBATEILHOCTEH. Meton
MaTeMaTU4EeCKOM MHAYKINNA. MOHOTOHHBIE M OTPaHUYECHHBIE MTOCIIEN0BaTeIbHOCTH. HcTOpus
BO3HUKHOBEHUS MaTeMaTHYECKOIO aHAJIN3a KaK aHalu3a OECKOHEYHO MaJlbIX.

Apugpmernueckass U reomeTrpuyeckas Iporpeccud. beckoHeuHo —yObIBaromas
reomerpudeckass mporpeccus. CymMma O€CKOHEYHO  yOBbIBAIOIIEH TI'€OMETPHUUYECKON
nporpeccud. JIMHEWHBIM M 3KCIOHEHIMAIbHBIA pocT. Yucio e. Popmyna CIOKHBIX
mpoueHToB. Mcnonp3oBaHue mporpeccuu Uil peUICHHMs PEANbHBIX 3a1ad IPUKIATHOTO
Xapakrepa.

HenpepbiBHble (QyHKIMH M uX cBoicTBa. Touku paspbiBa. ACUMOTOTHI I'padUKOB
¢ynkuuii. ColicTBa (D)yHKIUI HENpPEpbIBHBIX Ha OTpe3ke. MeTo | MHTEPBAJIOB Ul pEeIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (YHKIUH JUIsl peleHus 3a/1a4.

IlepBas u BrOpas mnpousBoaHble (yHKuMU. OnpeneneHue, IeOMETPUUECKUHA U
(bu3nyecKuil CMBICI IPOU3BOIHON. YpaBHEHUE KacaTesIbHOM K rpaduKy QyHKIHH.

[IpousBoanble »neMeHTapHbIX GyHKOUA. [Ipon3BomHas cyMMbl, HpPOU3BEACHUS,
YaCTHOTO U KOMITO3UIMH (DYHKIUH.

MHokecTBa M JIOTHKA

MHoX€ecTBO, Olepaly HaJ MHOXECTBAaMH M MX CBOMCTBa. JlmarpamMmsl Oinepa—
Benna. IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOIO ammapara Uil OINUCaHUS pPEabHBIX
MIPOLIECCOB U SBJICHUH, IPH PEILIEHUH 33aJau U3 IPYrUX YUeOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTHYeCKOTO OObBEKTa,  CIEICTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIBHBIE YPABHEHHUS.



11 KJIACC
Yuciaa ¥ BbIYMCTICHUS

Harypanenble u nensie uucia. [IpumeHeHne NPU3HAKOB JNEIUMMOCTH LEJBIX YHUCEl,
HaunOonpImii o0mui nenurens (manee — HOJl) m HamMeHbiee oOriee KkpatHoe (nanee —
HOK), ocratkoB no mozyto, anropurma EBkiinia Juist perieHust 3a1a4 B LEJbIX YUCIIaX.

KommuiekcHeie umcna. AnreOpandeckas W TpUTOHOMETpHYecKass (OpPMBI 3amuch
KOMIUJIEKCHOTO ~ 4ucia. Apudmervyeckue onepanuuy € KOMIUIEKCHBIMH — YHCJIAMHU.
N300pakeHne KOMIJIEKCHBIX YHCE Ha KOOpAMHATHOU 1uiockocTH. @opmyina Myaspa. Kopau
N-0M CTENEHHW U3 KOMIUIEKCHOro uucia. IIpumMeHeHne KOMIUIEKCHBIX 4YMCel Ul PELICHHUs
(u3NYECKUX U TEOMETPUUECKUX 3a]ay.

YpaBHeHUsS] M HEPABEHCTBA

Cucrema M COBOKYIIHOCTh ypaBHEHUN M HEpaBEHCTB. PaBHOCWUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIE/ICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHX YPaBHEHUW C MOMOIIBID TPUTOHOMETPUUYECKON
OKPYXHOCTH. PernieHne TpuroHoMeTpu4eCcKux HEPaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBI  pELIEHHS CUCTEM U  COBOKYIMHOCTEH  pallMOHAJIbHBIX,
UppalMOHAIIBHBIX, OKA3aTEIbHbBIX U JIOTApU(PMUYECKUX YPABHEHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TIapAMETPAMH.

[IpumeHeHNe ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U
3ajjad U3 pa3IMYHbIX OOJIACTeH HAYKHM M PEaNbHOM >KM3HM, MHTEPIpETALUs IMOJy4EHHBIX
pE3yJIbTaTOB.

DyYyHKUUM U TPaPUKH

I'padpux xomnozunuu GpyHkuuid. 'eomerpuueckrue oOpas3bl ypaBHEHUI U HEPAaBEHCTB Ha
KOOPJIMHATHOMU IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpadUKy.

I'papuueckue MeToabl pelIeHUs ypaBHEHHUH W HepaBeHCTB. ['paduueckue MeTobl
pelIeHns 3a1a4 ¢ mapamMmeTpamHu.

Hcnonb3oBanue rpagukoB (QYHKIMHA JUIs MCCIEJOBaHUS MPOLECCOB U 3aBUCHMOCTEH,
KOTOpbIE BO3HMKAIOT MpPHU PELIEHUM 3aJad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOU
KU3HH.

Havaja maTeMaTH4ecKOro aHajm3a

[IpumeHeHre MPOU3BOAHOM K HCCIeIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
KcTpeMyMbl. HaxoxJeHue HauOoJIbIIEr0o W HaMMEHBIIEro 3HAYE€HUH HelpepbIBHON
(GyHKIMU Ha OTpE3Ke.

[IpumeHeHre MPOU3BOJHON Il HaXOXKJIEHUS HAWIY4IIEro PELIEHUS B IMPUKIATHBIX
3ajjauax, /Uil ONpeAeseHUs CKOPOCTH M YCKOPEHMs Mpolecca, 3aJaHHOro (GopMyiaol Hiu
rpauKoMm.

IlepBooOpa3nas, OCHOBHOE CBOMCTBO epBOOOPA3HBIX. ITepBooOpazHble
arieMeHTapHbIX (QyHKUKH. [IpaBuina HaXxoXAeHUs! IEPBOOOPA3HBIX.
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HNHurerpan. I'eomeTrpudeckuil CMBICI HHTErpajga. BplunMcieHne ONpenes€HHOro
uHTerpaina mno popmysne Hetorona-JleitOnuma.

[Ipumenenne uHTErpana As HAXOXKACHUS IUIOMIAACH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr peleHuin TuddepeHInaIbHbIX YpaBHEHUH. Maremarnueckoe
MO/ISTTUPOBAHUE PEATTHHBIX MPOIIECCOB C MOMOIIBIO AU (HepeHITHATBHBIX YPaBHEHHH.

I'EOMETPUA
10 KJIACC

IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, MpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 00 aKCMOMaTH4YECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anMHOe pacrionokeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIONIUECS, TapauIeIbHbIE
1 CKpemmBaromuecs npsamele. [Ipu3Haku ckpemuBaronuxcs npsaMmbix. llapamnensHocTb
NpsAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE: NApaUICNIbHBIE NPSMBIE B IPOCTPAHCTBE,
MapAJUIEIBHOCTh TPEX MPSAMBIX, NMapaJUICIIBHOCTh NPSIMOW M IIOCKOCTH. [lapamiensHoe n
LIEHTPaJIbHOE IPOEKTUpPOBaHUE, n300pakeHue ¢uryp. OCHOBHbIE CBOWCTBA MapaslIeIbHOTO
npoektupoBaHus. M3o0OpakeHue ¢Guryp B THapaUICIbHOW  MPOEKIHMH. YTJIBI  C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MeXAy NpsSMBIMU B IpocTpaHcTBe. IlapamienbHOCTH
IJTOCKOCTEH: MapajljieJbHbIE TNIOCKOCTH, CBOMCTBA MapajlieNIbHBIX TI0oCKocTel. [IpocTeiinme
IIPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTH: TETpadap, Mapajuleienumes, HOCTPOCHHUE
CEYCHMII.

[lepneHIUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: IEPHEHAMKYISIPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpPSMBbIE NApauIeIbHbIE W IEPHEHAMKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNECHIUKYIIPHOCTH NPSAMOM M INIOCKOCTH, TeopeMa O NpsAMON IEPICHAUKYISIPHOU
m10ckocTy. OpTOroHaIbHOE NPOEKTUpOBaHUE. lIepneHauKynssp U HAKIOHHBIE: PAaCCTOSTHUE
OT TOYKHM JI0 IJIOCKOCTH, PAacCTOSHHE OT MpPSIMOM J10 IJIOCKOCTH, MpOoeKuus (Urypsl Ha
IUIOCKOCTh.  IlepneHauKyaIpHOCTh IUIOCKOCTEH: IPU3HAK IEPHEHAMKYISIPHOCTH ABYX
mrockocreit. Teopema 0 TpEX NEPIECHAUKYIIAPAX.

VYriel B NPOCTPaHCTBE: Yol MEXAY MNPSMOM M INIOCKOCTBIO, ABYTPAHHBIM yIoJl,
JUHEHHBIA Yroja JBYIPaHHOTO yria. TpéXrpaHHeli M MHoOrorpanssle yriel. (ColicTBa
IUVIOCKMX YIJIOB MHOrorpaHsoro yria. CBoWcTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPaHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Bunael MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAs MPU3MBbl, OOKOBAasl U MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MPSIMOYTOJIBHBIN MapajuleJienunes] U ero cBoiicrBa. Kparwaiimine myTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [upamuna: n-
yrojipHas MUpaMyja, MpaBUiIbHas W yceu€HHas nupamuibsl. CoiicTBa pédbep M OOKOBBIX
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IPaHe MpaBUIBHOM mNupamuibl. lIpaBuwibHBIE MHOTOTpAaHHUKM: IpaBHIbHAs IMpPU3MA U
NpaBUIbHAS MUPaMUA, PAaBUIIbHAS TPEYroJibHAS MHpPAaMHIA M MIPABUIIBHBIN TeTpasap, KyoO.
IIpencraBnenue o NpaBUILHBIX MHOIOTPAHHUKAX: OKTA3p, JOACKAdAP U UKOCAIP.

Bbrunicnenue 31€MEHTOB MHOIOIPAaHHUKOB: péOpa, auaroHanu, yriasl. Ilnomane
OOKOBOW TMOBEPXHOCTH W IOJIHOW TOBEPXHOCTH MPSAMON HPU3MBI, IUIOMIA/b OCHOBAHHIA,
TeopeMa O OOKOBOW MOBEPXHOCTH MpsSMOW mMpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W
ITIOBEPXHOCTH MTPABUJIBHON MUPAMUIBI, TEOPEMA O IUIOIIAJAA YCEUEHHOU MUPAMHUIBI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABUIbHBIX MHOTOTPAHHHUKOB.
CuMMeTpusi B NPaBUIbHOM MHOTOTPAaHHMKE: CHUMMETpHUS Mapajuielenuresa, CUMMETPUs
MIPaBUJIBHBIX TPU3M, CHMMETPHSI PABWIIBHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[lIoHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTODA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABIICHHBIE M IPOTUBOIIOJIOKHO HANPABICHHBIE BEKTOPHI.
PaBeHcTBO BekTOpOB. [[€MCTBUSI ¢ BEKTOpAaMH: CIOKEHUE M BBIYUTAHHE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BeKkTopa Ha 4ucio. CBOWCTBAa CIIOKEHHSI BEKTOPOB.
CBoiicTBa yMHOXEHUsI BeKTOpa Ha uyncio. [loHsaTme komiutaHapHele BeKTOpbI. [Ipu3Hak
KOMIUIAHAPHOCTH TpEX BeKTOpoB. [IpaBmio napamnenenunena. Teopema O pa3ioKeHHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTopaMm. [IpsAMoyronpHas cucremMa KOOpPAMHAT B
npoctpancTBe. KoopauHatel Bekrtopa. CBsi3b  MeXIQy KOOpIAMHATaMHM BEKTOpa H
KOOPAMHATAMH TOYEK. YTOJ MEXAy BeKTopaMu. CKaJISIpHOE ITPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

[onsiTHs: TMIMHAPUYECKash MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, 00Opa3yIUe MOBEPXHOCTEH. Tena BpalleHUs: IUINHIP, KOHYC, YCCUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnosioskenue chepsl U IIIOCKOCTH, KacaTellbHas IIOCKOCTh
Kk chepe. M3o0pakeHue Tenm BpalleHHs Ha IUIOCKOCTH. Pa3BEpTka IWIMHApA W KOHYCA.
Cummetpus cdepsl U mapa.

O6béM. OcHoBHBIE cBOicTBa 00bEMOB Tel. Teopema 00 00BEME MPSIMOYTOJBLHOTO
napaienenumnena u ciaeacteust u3 He€. OOBEM NPSAMO M HAKIOHHOW NMPU3MBI, IHIUHJPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CErMEHTa.

KomOuHamuu Ten BpalleHUss ¥ MHOTOTPaHHHMKOB. [Ipu3ma, BIMCaHHAas B LUAJIHHID,
onucaHHas okoyio mwinHapa. [lepecedenue chepbl U mapa ¢ wiockocTeio. Kacanue mapa u
cheppl TIOCKOCThIO. [lOHATHE MHOTOTpaHHWKA, OIMCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK HJIH TEJIO BPAICHHUS.

[Tnomaas MOBEPXHOCTH IIIIMHAPA, KOHYCca, TUIomaas cepsl u e€ yacreid. [logobue B
npoctpancTBe. OTHomieHHe OOBEMOB, TUIOMIA/IEH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpazoBanue momoOus, roMmoTeTHs. PelmeHne 3aiad Ha MIOCKOCTU C MCTOJIb30BAaHUEM
CTepEOMETPUYECKUX METO/IOB.

[TocTpoeHne ceueHW MHOTOTPAHHHKOB U TEN BpALIEHHs: CEYEHUS MHIUHApA
(mapannenbHO M TMEPHeHAUKYISIPHO OCH), CeUeHHs KOoHyca (TMapajielbHble OCHOBAaHHUIO U
MIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUSI 11apa, METO bl MOCTPOCHUS CEYSHHI: METO/ CIIEIOB,
METO/1 BHYTPEHHETO POEKTUPOBAHUS, METO/ TIEPEHOCA CEeKYIIeH TII0CKOCTH.
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BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektopel B mpocrpaHcTtBe. Omnepanuu Haja BEKTOpaMU. BeKTOpHOE yYMHOKEHUE
BeKTOpoB. (CBoOlicTBa BEKTOpPHOro yMHOXeHUs. [IpsimMoyronpHas cucrtema KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. Pasznoxenue Bektopa mo 6Oasucy. KoopamHatHo-
BEKTOPHBIN METOJ IIPY PEIICHUHA F€OMETPUUECKUX 3a/1a4.

JBM:KeHHS B IPOCTPAHCTBE

JBmwxenus: npocrpanctBa. OrtoOpaxenus. JBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBM)KCHMM. BUIbl ABMKEHUN: NapaJuIeIbHbIN IIEPEHOC, LIEHTPAJIbHASI CUMMETPUS,
3epKaJIbHAsi CUMMETPHS, TOBOPOT BOKPYr mpsimol. [IpeoOpasoBanust momoOusi. Ilpsamas u
ctepa Diinepa.
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3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YUEBHBIX KYPCOB «AJITEBPA
n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A», «'EOMETPUS»
(YTJIVBJIEHHBII ~ YPOBEHb) HA  YPOBHE  CPEJJHETO  OBIIEIO
OBPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3HMIIMK OOYYaromIerocss KaK aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO 00IIEeCTBa, MPEICTABIEHHE O MATEMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TPakITAHCKOTO 0OIIecTBa
(BBIOOPBI, OTIPOCHI U APYroe), YMEHHE B3aUMOJIEHCTBOBATh C COLIMATILHBIMUA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

chOpMUPOBAHHOCTh  POCCHUHUCKOM TpPaXJAaHCKOW HWIACHTUYHOCTH, YBaXKEHUS K
MPOIIJIOMY ¥  HACTOSIIIEMY POCCHHUCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHMKEHHSIM  POCCHUICKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTeMaTHYeCKOM MIKOJIbI,
WCIIOJIb30BAHNE dTUX JIOCTHKEHUH B JPYTUX HAYKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JyXOBHBIX IIEHHOCTEHl pOCCHUHCKOTO Hapoja, CcHOpMHUPOBAHHOCTh
HPAaBCTBEHHOIO  CO3HAHMS, H3TUYECKOTO TIOBEJIEHHUsA, CBSI3aHHOTO C IPaKTUYECKUM
IIPUMEHEHHUEM JIOCTHKEHUN HAYKU U JIEATEIbHOCTBIO YUEHOTO, OCO3HAHNE JIMYHOTO BKJIA/IA B
MIOCTPOCHHUE YCTONYHUBOIO OYAYLIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K MHPY, BKJIIOYAas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peLIeHUl, pPacCy)KICHHI, BOCHPUUMYHBOCTH K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTH4yecKhe 3HaHUS B HHTEpecax
310pOBOro M 0e30macHoro o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA, peryispHas puznueckas
aKTUBHOCTB), PU3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHITUSX CIIOPTUBHO-03/10POBUTEIHHON
NEeSATENbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTU TPYAOIIOOUS, WHTEpEC K pa3IN4HbIM
chepam mpodeccHOHATBHOM  JESITENbHOCTH, CBSI3aHHBIM C  MaTeMaTHKOM u  eé
MPUJIOKEHUSMH, YMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH K
MaTeMaTH4eCKOMY O0Opa30BaHUI0 M CaMOOOpPa30BAaHMIO HA TMPOTHKEHUH BCEH HKHU3HH,
FOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEUIEHUWM MPAKTHUYECKUX 3a7ad MaTeMaTH4eCKOn
HaIpaBJIEHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh JKOJOTUYECKONH KYyAbTYphI, MOHHUMAHHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOILIECCOB HAa COCTOSIHME MPUPOJHONM M COLMAIBHOM Cpelibl, OCO3HAHUE
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ro0aIbHOTO ~ XapakTepa SKOJIOTMYECKHX MpoOiieM, OpUeHTalus Ha T[pPHUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWH I  pelIeHus 3agad B OOJIACTH OKPYKAaIOIIeW Cpenbl,
IJIAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX ITOCJIEICTBUMN AJIS1 OKPYKAIOLLEH CPebl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKM M OOIIECTBEHHOM MNpPAaKTUKHM, NOHMMAHHUE MaTEeMaTHMYECKON HayKu Kak
cdepbl UYEIIOBEYECKOW NEATETBHOCTH, STAanoB €€ pPa3BUTUS M 3HAYUMOCTH ISl Pa3BHTHUS
LUMBUIN3ALMY, OBJIAJICHUE SA3BIKOM MaTEeMATHUKU U MaTeMaTH4YEeCKOW KyJIbTYpoM Kak
CPEICTBOM IO3HAHUSI MHUpPA, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO M MCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIy NOHATUAMH, (GOPMYIHPOBATh OMPEACICHUS TOHITHH,
yCTaHABIWBATh CYIIECTBEHHBI MpPU3HAK KIACCU(PUKAIMK, OCHOBAHHS T OO0OOIICHUS M
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIPMHUMATD, (DOPMYIUPOBATH U MPEOOPA30BLIBATH CYXKIEHUS: YTBEPIUTEIbHBIE U
OTpuLaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPeUns B (pakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, TMpe/iaraTb KPUTEPUU JJI  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IIpsiMble
U OT MPOTHUBHOIO), BBICTPAUBATh apTyMEHTAlIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBO/JIBI;

BBIOMpaATh crHoco0 pemieHus y4yeOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOAAIIUN C Y4ETOM CaMOCTOSITENBHO BBIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1eHCTBUSA:

WCIOJIb30BaTh  BOMPOCHI ~ KaK  MCCJIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUINE MPOTUBOpEYUE, MpoOIeMy, YCTaHABIUBAThH
HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO TO3HUIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEIOBAaHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTU4ecKOro oObEeKTa, SBJICHHS, MPOIlecca, BHISIBICHHUIO
3aBUCHUMOCTEH MEXy 00beKTaMU, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOIIEHHS M  BBIBOABI 1O  pe3yibTaTaM
MPOBEIEHHOTO HAONIOIEHUS, WCCIEOBAHMS, OIEHUBATh JOCTOBEPHOCTh TMOIYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh MPEINOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.
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Padora c undopmanueii:

BBISBJIATH Je(PUUIUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETa Ha BOMIPOC U
JUISl peLeHus 3a/1a4u;

BBIOMpaTh MH(POPMAIMIO H3 HWCTOYHMKOB pA3JIMYHBIX THUIOB, AaHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATH HWHPOPMALMIO PA3IMYHBIX BUIOB U (HopMm
IIPEACTABIICHUS;

CTPYKTYpUpOBaTh HH(POPMALUIO, TPEACTABIATH €€ B  pa3M4HbIX (opmax,
WLTIOCTPUPOBATH I'PahuvIecKu;

OIICHUBATh HAAEKHOCTh HMH(OPMAIMM MO CaMOCTOATENBHO C(HOPMYTHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE el CTBUS

Oo6uenne:

BOCIIPUHUMATb U (1)OpMYJ'II/Ip0BaTI> CYXKACHHA B COOTBECTCTBUH C YCIOBUAMHU U LECIISIMU
O6HICHI/I$I, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIKO TOYKY 3PpCHUA B YCTHBIX W IMMCbMCHHBIX
TEKCTaxX, JdaBaTb IMOACHCHHUA 110 XOA4Yy PCEHICHHA 3aJadd, KOMMCEHTHUPOBATH HOJ'Iy‘-IGHHBIﬁ
pe3yibTarT;

B X0JI¢ OOCYXJICHHUS 3a7aBaTh BOTPOCHI IO CYIIECTBY 00CYKTaeMOM TEeMBI, IPOOIEMEI,
pemaeMoffI 3aaa4u, BbICKA3bIBATh UACH, HAICITICHHBIC HA IMTOMCK PCIICHUA, COIIOCTABJIATEL CBOU
CYXJCHUS C CYXKICHHSIMH JpPYTrUX YYaCTHHKOB JManora, OOHApyKUBaTh pazuuue H
CXOJICTBO IO3UIIHNH, B KOPPEKTHOU opme GopMyTUpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3YAbTATHI PEIICHUS 3aa4H, SKCIICPUMEHTA, UCCIICIOBAHMS, TPOCKTA,
CaMOCTOSITEIIEHO BBIOMpaTh (opMaT BBICTYILICHHS C Y4ETOM 3aqad TpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBJIAITh ILJIAH, aJITOPUTM pEIICHUs 3a7aud, BBIOMpaATh CIOCOO PEIICHHs C Yy4ETOM
HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTHPOBATH
BAapUAHTHI PEIICHUH ¢ Y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMHU II03HABATEIILHOH peIeKCHH KaK OCO3HAaHUS COBEpIIacMBbIX
JNEUCTBUM M  MBICIUTENBHBIX MPOLIECCOB, WX PE3yNbTaTOB, BIAJETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yibTaTa pelIeHUsl MaTeMaTH4YeCKON 3aauu;

MpPeIBUIIETh TPYAHOCTH, KOTOpPbIEe MOTYT BO3HUKHYThH MPHU PEIICHUU 33a]a4d, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANICHHBIX
OILIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yabTaTa IEeIU U YCIOBUSM, OOBSICHITH MPUYHHBI
JOCTHIKEHHS] WJIM HEOCTIDKEHUS! Pe3y/lbTaToOB AEATEIbHOCTH, HAXOAUTh OLIMOKY, NaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEIbLHOCTD:

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHTHOW M WHAWBHIYaIbHOU pPaOOTHI
MPU PEIIeHUU Y4eOHBIX 3a7ay, MPUHUMATH 1[e1h COBMECTHOU AEATEIbHOCTH, MIAHHPOBATH
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OpraHu3aII0 COBMECTHOHM pabOTHhI, pacpeaesaTh BUABI paboT, 10OrOBapuUBaThCs, 00CYKIaTh
MIPOLIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4acTBOBAThH B IPYIIOBBIX (opMax paboThl (00Cyx)aeHUs,, 0OOMEH MHEHUH, «MO3TOBBIE
IITYPMbI» U HHBIC), BBIMOJHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JICHCTBUS C
JIPYrUMH YJI€HAMHA KOMAaHJbI, OI[CHMBATh KAayeCTBO CBOETO BKJIAJa B OOLIMH HPOJYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTro Kypca «Anredpa U Hauyajaa MaTeMaTUYECKOT0 aHaJIN3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUsA JIOJDKHO —00€CIeurBaTh JOCTIDKEHHE — CIICTYHOIINX
MIPEIMETHBIX 00pa30BaTEbHBIX PE3YIBTATOB:

10 KJIACC

K xonny o6ydyenust B 10 kiacce oOydaromuiicss NOJYyYUT CIEAYIOUIUE MPEIMETHbBIE
pe3yNbTaThl 110 OTAENIBHBIM TeMaM paboyeil mporpaMMbl yueOHOTO Kypca «Anredpa u Hadasia
MaTeMaTHYECKOTO aHAIHU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO  OMEpHpOBaTh  MOHATHSAMH:  pallMOHAIBHOE  YHUCIO, OECKOHEeYHas
nepuoaudeckast 1poOb, MPOLEHTHI, UPPALOHATIBHOE YHCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JNEUCTBUTEIBHBIX YACEN, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

IPUMEHATh APOOM W MPOLEHTHl JUIsl PELIEHMs MPUKIAAHBIX 3aJad W3 Pa3IUdHBIX
oTpacJiel 3HaHUW U peaJbHOU KU3HU;

INPUMEHATh NPUOIVKEHHBIE BBIUUCIICHUS, NTPaBUiIa OKPYIJICHUs, PUKUAKY U OLIEHKY
pe3yJsbTaTa BBIYUCIICHUN;

cBOOOJIHO ONEpHpPOBAaTh NOHATHEM: CTENEHb C LEIbIM II0Ka3aTeleM, HCIIOJIb30BaTh
HNOAXOASAIYI0 (POPMY 3aIUCH JEHCTBUTENbHBIX YHCEN JUIS PEeLIEHUs MPaKTHUECKUX 3a/ad U
IIPEICTaBIICHMS IaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYpPaJIbHOW CTENEHHU;

cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM IT0Ka3aTeleM;

CcBOOOJIHO ONEpHPOBATh MOHATUAMM: JIOrapu(pM YKcia, IECSITUYHbIE U HaTypalbHbIE
JorapudMmBl;

cBOOOJIHO ONEPUPOBATH NOHATHAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

ONEpUPOBaTh TMOHATHUAMHU: aAPKCUHYC, AapKKOCMHYC M AapKTaHI€HC YHUCIJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO ~ OmepupoBaTh TMOHATHSAMM: TOXXJIECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

NPUMEHATh PA3JIMYHbIE METOJbl PELIeHUs pallMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB ISl PEILIEHUS] HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSAMH: MHOTOWJIEH OT OJJHOM MepeMeHHON, MHOTOUIEH C
HEeJNBIMH KO QUIMEHTaMH, KOPHM MHOTOYIEHa, MPUMEHSATh [eJIeHHe MHOTo4WwIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;
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cBOOOJTHO OIEpHPOBATH MOHATHAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHWH, MaTpula,
ONpENENUTENb MAaTpULbl 2 X 2 U €ro I€OMETPUUYECKUN CMBICI, HCIOJb30BaTh CBOMCTBA
omnpenenuTenss 2 X 2 Juid BBIYMCIEHUS €ro 3HAa4YeHMs, NPUMEHATh OINPEACIUTENN IS
pEILIEHHs CUCTEMBbl JIUHEHHBIX YpaBHEHUN, MOJIEIMPOBATh PEaJbHbIE CUTYAI[MH C MOMOIIbIO
CUCTEMBbI JINHEHHBIX YPaBHEHUM, UCCIIEJOBATh MIOCTPOEHHBIE MOJIENIN C ITOMOILBIO MaTPULl U
ONpeenuTeNel, THTEPIPETUPOBATD [IOJIyYEHHBIH PE3YIbTAT;

MCIIOJIb30BaTh CBOWCTBA JICHCTBUIA C KOPHSIMH JJIS TPe0Opa30BaHMs BEIPAKEHUI,

BBIIIOJIHATh IPE0Opa30BaHUsl YHCIOBBIX BBIPAKEHHUM, COAEpKAIlUX CTENEHU C
palOHaJIbHBIM [I0KA3aTEJIEM;

HCIIOJIb30BAaTh CBOWCTBA JIOTapupMOB Uil NpeoOpa3oBaHus JIOTapUPMUUECKUX
BBIPAKECHUM;

CBOOOJHO  ONEpUPOBATH  MOHATUSIMHU: HMppALMOHAIIbHBIE, IOKa3aTeJbHbIE U
Jorapu(MUUecKue ypaBHEHHS, HAXOJUTh MX PpEUIEHHs C TOMOIIbI0 PaBHOCHIIBHBIX
MIEPEX0/I0B WIIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TpPUTOHOMETpHUYeckHe (opMmyisl JUisi  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHUI;

CBOOOJHO OIEpPUPOBATh TOHATHUEM: TPUTOHOMETPUYECKOE YypaBHEHUE, NPUMEHSTh
Heo0xo1uMble (HOPMYIIBI IJ1s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJENTUPOBATh peallbHble CHUTYyallMM Ha S3bIKE€ alreOpbl, COCTABISTH BBIPAKEHUS,
yYpaBHEHHUs, HEpPaBEHCTBA [0 YCIOBHMIO 3aJayd, HCCIEIOBATh IOCTPOCHHbIE MOJEIU C
MCI0JIb30BAHMEM ammapara ajareOphl.

DOYyHKUUM U TPAaPUKH:

CBOOOJIHO OTIEpUPOBATH MOHATUAMH: (YHKITUS, CIIOCOOBI 3aaHus (YHKIIUH, B3aMHO
oOpaTHble QyHKIMH, KOMIO3UIUS (yHKIUH, rpaduk (QYHKIIMH, BBITIOJTHATH JIEMEHTApPHBIC
npeobpazoBaHus Tpad@UKOB QyHKITUH;

CBOOOJHO ONEpPUPOBATH MOHITUSIMU: OOJACTH OMpPEAETICHHUs] U MHOXKECTBO 3HAUCHUU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBATH MOHATUSMU: YETHBICE U HEUYETHBIC (PYHKUWU, MEPUOJUYECKUE
GYHKIMHM, TPOMEXYTKH MOHOTOHHOCTH (YHKIIMHM, MAKCUMYMbl U MHHHUMYMbl (DYHKIIHH,
HauOoJIbIlIee U HAaMEHblIee 3HaUeHHe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpUPOBATH MOHITHUSIMU: CTENEHHAs (YHKIHS C HATypalIbHBIM U LEIBIM
rokasaresem, rpaduk cTeneHHOW (YHKIMH C HATypajbHBIM U IIENIBIM MOKa3areneM, rpaduk
KOPHS N-0i CTENeHH KakK (PyHKIIMH OOpaTHOM CTENEHH C HATYpallbHBIM MOKa3aTeleM;

OTIEpUPOBATh MOHATUSAMU: JMHEHHAs, KBaJpaTuyHas U APOOHO-IHUHEHHas (PYHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOSHHUE UX TPAPHKOB;

CBOOOJHO OTEepUPOBATH MOHATUAMU: TIOKa3aTeNIbHAs U JorapupmMudeckas GyHKIUU, UX
CBO¥CTBa U I'paUKH, UCMOJBL30BATh UX I'PaUKH JUTS pEIICHUS ypaBHEHU;

cBOOOJIHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPUUYECKAst OKPYKHOCTB, OTIpeJIelIeHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOTO apTryMEHTa;

UCIOJb30BaTh rpauku GYHKIUHI I UCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MpHU
pelIeHNH 3ajjay U3 APYrHX Y4eOHBIX NMPEIMETOB U peabHOM *KU3HH, BhIpakaTh (hopMynaMu
3aBHCHUMOCTH MEXIy BEJIMUNHAMM;

Hayana MaTeMaTH4eCKOro aHaIu3a:
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cBOOOJTHO ONIEpUPOBATH MOHATUAMU: apr(PMETHUECKas U TEOMETPHUECKasi MPOTpeccus,
O0eckoHeuHO YOBIBaIOIIass T€OMETPUYECKasi MPOTPECCHs, JIMHEHHBIM M SKCIOHEHIHMATbHBIN
poct, GpopMysa CIOKHBIX IPOLEHTOB, UMETH MPEJICTABICHHE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELICHUS peallbHbIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

cBOOOJTHO ~ OMEPUPOBATh MOHATHSAMH: TIOCIEIOBATEIBHOCTh, CIOCOOBI  3aJaHUS
IIOCJIEI0BATEIBHOCTEH, MOHOTOHHBIE W OIpPAaHWYECHHBIE IIOCJIENOBATEIBHOCTH, ITOHUMAThH
OCHOBBI 3apOKJICHHS MATEMAaTHUYECKOTO aHAIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

cBOOOJTHO OTIEPHPOBATH NOHATHIMHU: HENPEPbIBHBIE (DYHKIIMH, TOUYKH pa3pbiBa rpaduka
GbyHKIMH, aCHMOTOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpUPOBaTh MOHATHEM: (DYHKIIMS, HENpEphIBHAS HA OTPE3Ke, MPUMEHSITh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN [yl pelIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMHU: IepBasi M BTOpas MpPOU3BOJHBIE (DYyHKIUH,
KacaTesnbHas K rpaguky QpyHKUINU;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YAaCTHOIO M KOMIIO3UIMHU IBYX
(GyHKIM, 3HAaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

HCII0JIb30BAaTh T'€OMETPUUECKUN U (U3NYECKHI CMBICI MPOU3BOJHOMN JUIsl pelIeHUs
3az1ad.

MHoxecTBa M JT0THKA:

CBOOOHO OTEpUPOBATH MOHATHUAMU: MHOXKECTBO, OTIEpallUi HaJl MHOKECTBAMU;

HCIIOJb30BATh TEOPETUKO-MHOXKECTBEHHBI amnmapar i ONMUCAaHUSA PEATbHBIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]a4 U3 APYruX y4eOHBIX IPEIMETOB;

CBOOOJITHO OIEpPUPOBATh MOHATUAMU: OIpPEIENCHHE, TeopeMa, YypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MAaTeMaTH4eCKOro OOBEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS W

HEPaBEHCTBA.
11 KJIACC

K xonity oO6yuenus B 11 kJjacce oOy4aroniuiics MOJYYUT CICIYIOIIUE IPEIMETHBIC
pe3yNbTaThI 110 OTJENIBHBIM TeMaM paboueil mporpaMMbl yueOHOTo Kypca «Anredpa u Hadana
MaTeMaTH4YEeCKOTO aHAIHU3a»:

Yucsia 1 BBIYUCICHUS:

CBOOOZHO OMNMEpPUpPOBaTh MOHIATHSMH: HATYpallbHOE U II€JI0€ YHCIO, MHOXECTBA
HaTypaJbHbIX W LEJIbIX YKCEJ, UCIOJIb30BAaTh MPU3HAKU AeauMOCTH Henbix yucen, HOJl u
HOK naTypanbHBIX yMcen IS pelieHus 3aa4, IPUMEHATh anroput™ EBknnia;

CBOOOJHO OINEpPUPOBATh MOHSATHUEM OCTaTKa MO MOJIYIIO, 3alUCBhIBATh HATypalbHBIC
Yyclia B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMILIEKCHBIX
qucell, MPEACTaBIATh KOMIUIEKCHBIE YHWCIa B aire0pandeckol U TPUTOHOMETPHUYECKOMH
¢dbopmMe, BBIMONHATH apuPMETHUYECKHE OTepallid ¢ HUMU U H300pakaTh Ha KOOPAWHATHOM
MIJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATH TMOHATUSIMU: HPpPALMOHAIBHBIE, TMOKa3aTeNbHBIE U
norapuMUUEecKue HEPaBEHCTBA, HAXOMUTh WX PEIIEHUS C TIOMOIIBI0 PaBHOCHIBHBIX
MIEPEXOJI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIeHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;
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cBOOOJTHO OIEpUPOBaTH MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HE00X0AUMBbIE (POPMYIIBI TSl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

cBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: CHUCTEMa M COBOKYITHOCTh YpPaBHEHUH W
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PEIIEHUS] CHCTEMBI U
COBOKYITHOCTEH paIlMOHAJIBHBIX, MPPALUOHAIBHBIX, MOKA3aTEeIbHBIX U JIOTapHPMHUECKIX
YPAaBHEHUI U HEPABEHCTB;

pemaTh panuoHANbHBIC, HpPPAlMOHAIBHBIE, ITOKa3aTelbHbIE, JIOTapudMUUYECKUe |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIIME MOTYJIN U [TapaMeTpbl;

MPUMEHATH TpaduUIecKue METOMAbl JUIS PEUICHHUs YpPaBHEHU M HEPaBEHCTB, a TAaKKe
3a/1a4 ¢ IapaMeTpaMy;

MOJIENIUPOBATh pEalbHbIE€ CHUTYyallUM Ha SI3bIKE aireOpbl, COCTABIATH BbIPaXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CUCTEMBI IO YCIOBHUIO 33Ja4M, MCCIEIOBATh MOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHUEM aIrapara ainreopbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTpOUTH TpaduKy KOMIO3UIMH PYHKIIUIH C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTpPOUTH T€OMETpHUYEcCKHe O00pa3bl YpaBHEHHH M HEpPaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOOHO ONEpUPOBATH MOHATUAMU: TPpaUKU TPUTOHOMETPUUECKHUX (YHKIIMIA;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HUCCIEIOBAHUS pPealbHBIX MPOILIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJb30BaTh IPOU3BOJHYIO [UI1 HCCIEAOBaHUS (QYHKIUMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIeE U HAUMEHbIlIee 3HaUeHUs (PYHKIIMM HEPEPHIBHON Ha OTPE3KE;

HCIIOJIb30BATh IPOM3BOJHYIO JJI HAXOXKACHUS HAWIydlIETO PELICHHs B MIPUKIAJHBIX,
B TOM YMCJIE€ COLIMATIBHO-OKOHOMHUYECKUX, 3a/la4ax, U1 OIPENEICHAs CKOPOCTU U YCKOPEHUS
nporecca, 3aaHHoro (GopMysoi uiu rpadukom;

cBOOOJIHO ONEepUpOBaTh MOHATHSAMU: IE€PBOOOpa3HasA, ONpEAENEHHBIM HHTerpal,
HaXoJUTh NEPBOOOpPA3HbIE JIEMEHTApHBIX (YHKUMHA M BBIYUCIATH MHTErpall mno Qopmyie
HrroTona-JleliOnuia;

HaXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

HMMEThb IPEJCTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUU Ha IIPUMEPE COCTABJICHHUS
g depeHnanbHbIX YpaBHEHHI;
pelaTh NPUKIAJHbIC 3a/1a4d, B TOM YUCIIE COLMAIbHO-?)KOHOMUYECKOT0 U (pU3HUecKoro
Xapakrepa, CpeICTBAMHA MaTeMaTH4YECKOTO aHAJIN3A.
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NPEAMETHBIE PE3YJIbTATBI

OcBoenne yuebHOTO Kypca «['eomeTpusi» Ha ypoBHE CpelHEro ooimero oOpa3oBaHUS

JOJIXKHO

ofecrieynBaTh JOCTHKEHHE CJICIYIOIIUX TPEAMETHBIX  00pa3oBaTEIbHBIX

pe3yJIbTaToOB:

K xonmy 10 kaacca oOyyaromuiicss HAQy4uTCs:

cBOOOJTHO OTEPUPOBATH OCHOBHBIMHU TIOHSTHSIMHU CTEPEOMETPUU TPU PELICHUU
3aJa4 ¥ MPOBEICHUH MAaTEeMaTHIECKUX PACCYXKICHUH;

MPUMEHSITh AaKCHOMBI CTEPCOMETPHH U CIICACTBUS W3 HHX TPU PEIICHUU
reOMETPUYECKUX 33]1ad;

KIaccu(UIMpPOBaTh B3aUMHOE  PACIIOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;

cBOOOJTHO ONEpUPOBATh MOHITUSMH, CBSI3AHHBIMH C YrJaMH B IPOCTPAHCTBE:
MEXIY MPSMBIMHU B TIPOCTPAHCTBE, MKy IPSIMON U TUIOCKOCTHIO;

cBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBI3aHHBIMH C MHOTOTpaHHHKAMU;

cBOOOJTHO pacrio3HaBaTh OCHOBHBIE BHBI MHOTOTPAaHHHMKOB (IIpH3Ma, MUpaMUja,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIaccu(UIMpPOBaTh MHOTOTPAHHUKH, BEIOUPAst OCHOBAHHUS TSl KITACCH(UKAIINN;
cBOOOJTHO OIEPHUPOBATH TMOHATHSMH, CBS3aHHBIMH C CEUYCHHEM MHOTOTPAHHHUKOB
TUTOCKOCTBIO;

BBITIOJTHATH TApaJJIeIbHOE, IIEHTPAIhHOE U OPTOTOHAILHOE MTPOSKTHPOBAHKUE (QUTYD
Ha TIOCKOCTb, BBIITOJTHATH H300pakeHUsT PUTYp HA TUIOCKOCTH;

CTPOWTH CEUCHHWsS] MHOTOTPAHHUKOB PpA3IMYHBIMH  METOJIAMH, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BHI
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIATH TOBEPXHOCTEH MHOTOIPAaHHHKOB (MpH3Ma, IMHpaMUa),
TE€OMETPUIECKUX TEJl C MPUMEHEHUEM (hopMyT;

cBOOOJTHO ONEPUPOBATh MOHSATHSAMH: CUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (DUTYPBI;

CBOOOJTHO ~ ONMEpPHpPOBATh  MOHSATHUSMH, COOTBETCTBYIOLIMMH  BEKTOpaM |
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMHU;

pemaTh 3aJa4d Ha JI0Ka3aTejIbCTBO MATEMATHYCCKMX OTHOUICHHH M HAXOXKICHHE
TCOMETPUYCCKUX BEIIMYMH, MPUMEHSS W3BECTHBIC METOJbl TPU PEHICHUU
MaTEeMaTUYECKUX 33]1a4 TIOBBIIICHHOTO ¥ BRICOKOTO YPOBHS CJIOKHOCTH;

NPUMEHATh  NPOCTEUIIME  MPOrPpAaMMHBIE  CpPEACTBA U DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;
W3BJIEKaTh, MpeoOpa3oBbIBAT W UHTEPHPETHpPOBaTH  MHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTaBICHHYIO Ha 4YepTekax H
PHUCYHKAX;

MPUMEHATh TONyYCHHbIE 3HAHHS Ha MpPAaKTHKE: CPaBHUBATh M aHATU3UPOBATH
peallbHbIE CHUTYalluH, IPUMEHSITh U3yYCHHBIE TIOHATHUS B MIPOIIECCE MOMCKA PEIICHUs
MaTeMaTH4ecku c(HopMyIMpOBaHHOW MTPOOIEMbI, MOAETUPOBATH peajbHbIC
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CUTyallUM Ha $3bIKE TIE€OMETPUM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
WCIOJIb30BAHUEM T€OMETPHUUECKUX TMOHATHI U TEOpeM, armapaTa ajireOpbl, pemarb
IIPAaKTUYECKUE 3a7a4U, CBS3aHHbBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIUYMH;
UMETh IPEACTaBICHUS 00 OCHOBHBIX ATANax Pa3BUTUS M'€OMETPUM KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.

K xonmy 11 kaacca oOyyaromuiicss HAQy4uTCs:

CBOOOHO OTICPUPOBATH MOHSATUSIMH, CBA3aHHBIMHY C IIIMHAPUICCKON, KOHUICCKOM
1 cheprIeCKOi TTOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI TIOTYICHHS;

OTICpUPOBATh TOHATHSMH, CBS3aHHBIMH C TElaMW BpAIICHHUS: IHIIMHIPOM,
KOHYCOM, chepoii U mapom;

pacrno3HaBaTh Teja BpallleHus (LUMIMHAP, KOHyC, cdepa W mIap) U OOBSICHATH
CHOCOOBI TOJTY4YEeHUsI TEJ BpalCHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPHI U TIOCKOCTH;

BBIYHCIISATh BEJIMYMHBI 3JICMCHTOB MHOTOTPAaHHUKOB M TEJl BPAIIEHUS, OO0BEMBI U
IJIOMIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TCOMETPHUYECKUX TEII C
MpUMEHEeHHEeM (PopMYyIT;

CBOOOIHO ONIEPUPOBATHh MOHIATHSIMH, CBI3aHHBIMHA C KOMOMHAIMSIMA TEJT BPAIICHHS
M MHOTOTPAHHHWKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B c()epy U ONUCAHHBIA OKOJIO
cdepsl, cdepa, BIIUCAaHHAS B MHOTOT'PAHHUK VI TEJIO BPAIICHHUS,

BBIYMCIIATH COOTHOLIEHHS MEXKIy IUIOLIAIIMH TOBEpXHOCTEHl u o00bEMamu
MOJOOHBIX TEN;

n300pakaTh M3ydaembie (DUTYpHI, BBIMOJIHATH (BBIHOCHBIC) IUIOCKUE YEPTEKHU U3
PHCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJl CBEPXY, COOKY, CHH3Y, CTPOUThH CEUCHUS
TEJ BpalleHHUS;

U3BJIEKaTh,  WUHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh  MHGOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEJICTABICHHYIO Ha 4YepTekax U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMU HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOP/IMHAT;

pelarh TeOMETPUYECKHE 3a/adydl Ha BBIUUCIICHHE YIJIOB MEXIY MNPSMBIMU U
IJIOCKOCTSIMHU, BBIUMCIIEHHE PACCTOSHUI OT TOYKU JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METOa MPH PEIICHHH;

CBOOOJHO OMEPUPOBATh MOHITHUSIMH, CBSI3aHHBIMHU C JBHKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh M300paKeHHUsS MHOTOTPAHHMKOB M TEN BPAIICHUS IMPH MaPAIIICIBHOM
MepeHoce, ILEHTPATFHON CHMMETPUH, 3EPKAIBHON CHUMMETPHH, TpPHU TOBOPOTE
BOKPYT MpAMOH, mpeoOpa3zoBaHus Mog00us;

CTPOUTh CEUEHUS MHOTOTPAHHHKOB M TeN BpAIllEHUS: CEYCHHUS UUIUHApA
(mapannenbHO W TEPIEHIUKYISIPHO OCH), CEYEeHHs KOHyca (mapauielbHbIe
OCHOBAHUIO U TIPOXOJSIINE Yepe3 BEPILINHY), CEUCHUS 111apa;

WCIOJIb30BaTh METOMbl MOCTPOSHUSI CEYCHHI: METOJ| CJIEeI0OB, METO/ BHYTPEHHETO
MIPOEKTHPOBAHMS, METO/I IEPEHOCA CEKYIIEH MI0CKOCTH;

22



JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPIKIACHUS;
NPUMEHATh TeoMeTpuyeckre (DaKThl JUIs PEIICHHs] CTEPEOMETPHUYECKUX 3ajad,
IIPEIIOJIAraloIMX HECKOJIBKO 111ar0B PELIEHMS], €CJIU YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU M HESIBHOU (popme;

peuiath 3aJa4M Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUHN M HaX0XJICHUC
TCOMETPUUCCKUX BCINYNH,

MNPUMCHATH HPOTPpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHUKAITUOHHBIC CHUCTCMbI
[P PELIEHUH CTEPEOMETPUUYECKUX 3314,

NPUMCHATL IIOJTYUCHHBIC 3HAHWA Ha IIPAKTUKEC: CpaBHHUBATb, aHAJIU3UPOBATHL U
OLCHUBATh PCaJIbHBIC CUTyallUHd, IPHUMCHATb HU3YUYCHHBIC IIOHATHA, TCOPEMEIL,
CBOMCTBa B IIpOIIECCE IIOMCKAa pEIIeHUs MAaTeMaTH4eCKH CHOpMYITHMPOBAHHOM
HpO6J'IeMBI, MOJCIIMPOBATH PCAJIbHBIC CUTYallMU HA A3bIKEC 'COMCTPUHU, UCCIICIOBATH
[IOCTPOCHHbIE MOJIENIM C MCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATHI M TEopeM,
arrmapara anre6p51, pfiiath MNPAaKTHYCCKHUE 3aJadr, CBA3AHHBLIC C HAXOXICHHEM
TCOMETPHUUCCKUX BCINYHH,

HUMCThb NPEACTABIICHUSA 00 OCHOBHBIX 3Tarax PasBUTUA T'COMETPUHN KakK COCTaBHOM
yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.
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4, TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrpoaeusie | IpaxTuteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHOK€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanoHaneHbple ypaBHEHUS 10 bubnuoreka [IOK
1 HepaBeHCTBA. CHCTEMbI JIMHEHHBIX https://m.edsoo.ru/1568aba3
YpaBHEHUU
5 Oyukiuu u rpaduku. CteneHHas 6 bubnuorexa [JOK
(GYHKIUS C [EIBIM ITOKA3aTeIIeEM https://m.edsoo.ru/1568aba3
3 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 bubnuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/1568aba3
4 Jlorapudmudeckas GyHKITUS. 18 1 bubnuoreka [JOK
JlorapumMudecKue ypaBHEHHS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 ﬁggg_?ﬁ;?iiorﬁll 5683ba3
6 HenpepriBubie ¢pynkiuu. [IpousBoanas 19 1 ﬁ'[l/tISJsI'I;I/(r)rT]eeI:jascl)_E)ol’Ilf/lSGSaba3
OBIIEE KOJIMYECTBO YACOB I10 68 3 0

I[TPOTPAMME
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I'EOMETPUA

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBeneHne B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[lepnieHIUKYIAPHOCTD MPSMBIX U
4 prict uy P p 15 https://m.edsoo.ru/1c209e37
IJIOCKOCTEHN B MPOCTPAHCTBE
7 BexkTopsl B mpocTpaHcTBe 9 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 " 0 0

[TPOI'PAMME
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11 KJIACC

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM udposbie
Ne i/ HpOrpaMMEI pasi Beero Konrpoabubie | IIpakTHyeckue f)lép:l:i) BaTe.])Il)Hl)Ie
padoThI padoTsl pecypebi
bubmnoreka IJOK
2 Kommexcnere wucra 10 1 https://m.edsg).ru/fllc4afd
HppanunonanbHble, TOKa3aTeIbHbBIE U 13 bubnuoreka [IOK
norapu(MUIECKHE HEPABCHCTBA https://m.edsoo.ru/fl1c4afd
3 s, Tonmonomerpanootte 5 Bumorera LIOK
https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
HccnenoBanue GyHKIUN ¢ TTOMOIIBIO 9
MIPOM3BOTHOM
[TepBooOpa3Has u HHTETpa 5
6 HarypanbsHbie u 11e1b1e yncia 7 bubmmorexa LIOK
https://m.edsoo.ru/fl1c4afd
bubanoreka [HOK
! 3anaum ¢ mapaverpamu 17 1 https://m.edscﬂ).ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 2 bu6mmoreka [JOK
3HAHMM https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 68 2 0
ITPOI'PAMME
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I'EOMETPUA

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
AHanuTndeckas reoMeTpus 14 1
Tena BpameHus 6
3 [Tmomaamn moBepXHOCTH U 0OBEMBI 3
KpPYTJIBIX TEJ
4 JBrkenust 4
5 [ToBTOpEeHME 2
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOI'PAMME
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5. MOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
No KoJsnyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero KonTposbubie | IlpakTnueckue W3ydenus oGpa3soBaTejbHbIe
padoThI padoTsI pecypchl
Moynb IeMCTBUTENBHOTO bubnuotexa [JOK
L qncnz M €ro CBOMCTBA 1 02.09.2024 https://m.edS(])_E).ru/746d5dce
MHOrowIeHsI OT OHOH 03.09.2024
5 nepeMeHHou. Jlenenue 1 bubnuoreka [JOK
MHOTOYJIEHA Ha MHOTOWICH C https://m.edsoo.ru/be888093
ocratkom. Teopema besy
MHoTOrpaHHUKH, H300pakeHUE 06.09.2024
MPOCTEUTITAX
3 IIPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIHNX 00ObEKTOB
| Vo v SO ymorera oK
https://m.edsoo.ru/4d7f95fe
Buera
5 Pemenue cuctemM TMHEHHBIX 1 10.09.2024 bu6mmoreka [JOK
' ypaBHEHUI https://m.edsoo.ru/44dd1046
AKCHOMBI CTEPEOMETPUU U 13.09.2024
IICPBLIC CIICACTBUSA U3 HUX.
CriocoOblI 3a1aHUS TIPSIMBIX U
6. MJIOCKOCTEN B ITPOCTPAHCTBE. 1
O603HaueHus IPSIMbIX U
MJIOCKOCTEN
7 Pemienne cucteM MMHEHHBIX 1 16.09.2024 bu6mmoreka [JOK

yYpaBHEHUH

https://m.edso0.ru/d99d8c74
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Marpuia cucTeMbl JIMHEMHBIX
ypaBHeHUH. Onpenenurenb
MaTpHIIbI 2X2, ero
F€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUs

17.09.2024

bu6mmoreka [{OK
https://m.edsoo.ru/2f36a36f

N3obpaxenue ceueHuit
MUpaMU/IbI, KyOa ¥ MPU3MBI,
KOTOPBIE MTPOXOISIT Yepe3 X
pé6pa. N3obpaxenue
TIepeCeUeHHsI TOTyYSHHBIX
miockocrel. PackpammBanue
TIOCTPOEHHBIX CECUCHHI
pa3HBIMU IIBETAMHU

20.09.2024

10.

Onpenenurens MaTPUIILI 2X2,
€ro reOMETPUUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS

23.09.2024

bu6moreka [IOK
https://m.edsoo.ru/a97a12d9

11.

[Ipumenenue onpeaenuTens s
PELICHUS CUCTEMbI TMHEHHBIX
ypaBHEHUU

24.09.2024

bubnuoreka [{OK
https://m.edsoo.ru/cb723fbd

12.

N300pakeHue ceueHui
NUPAMHUJIBL, KyOa U IPU3MBI,
KOTOPbIE IPOXOJAT UEPE3 UX
p&opa. N3o0paxkeHue
NIEPECEUCHHUSI TIOJTyUEHHBIX
TIockocTeil. PackpammuBanue
MMOCTPOCHHBIX CEUYCHUHN
pa3HbIMHU LIBETAMU

27.09.2024
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13.

Pemrenne npukiagHeIx 3a1a4 ¢
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

30.09.2024

bu6mmorexa [{OK
https://m.edsoo.ru/3a23ac15

14.

Pemrenne npukiagHeIx 3a1a4 ¢
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

01.10.2024

bu6mmoreka [{OK
https://m.edso0.ru/11ac68be

15.

N3obpaxenue ceueHuit
MUPAMHIBI, Ky0a U TIPH3MBI,
KOTOPBIE MTPOXOISAT Yepe3 X
pé6pa. N3obpaxenue
TIepeCeUeHHsI TOTy4YSHHBIX
miockocrell. PackpammBanue
TIOCTPOEHHBIX CECUCHHI
pa3HBIMU [IBETAMH

04.10.2024

16.

DyHKIUSA, CTIOCOOBI 3aJaHuUs
¢dbyakuun. BzanumHo oOpaTHbIe
¢dbyakuun. Kommnosunus
byHKIMHA

I'padux byHkIHM.
DJleMeHTapHbIe
npeoOpazoBaHus TpadUKOB

byHKIMI

07.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/50bdf26d

17.

UYé&rHble 1 HEYETHBIE (PYHKIIUU.
[lepuoauueckue GyHKIUU.
[IpomMeXyTKM MOHOTOHHOCTH

GbyHKITIN

08.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/775f5d99

18.

Merton ciaeaoB uisi TOCTPOCHUS
CEeUeHUN

11.10.2014

30



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
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MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbomnbmee u

14.10.2024

bu6mmoreka [{OK

19. HaMMEHbIIICe 3HAUCHHE https://m.edsoo.ru/6ec7al07
(GYHKIMU Ha TPOMEXKYTKE
20 Jluneiinas, KBagpaTuyHas U 15.10.2024 bu6mmoreka [{OK
' JIPOOHO-TMHEHHAST HYHKIIMN https://m.edso0.ru/1914a389
Merto creoB AJist MOCTPOCHUS 18.10.2024
ceuenuii. CRoMcTBa
21. NIEPECEUCHUN MPAMBIX U
TUIOCKOCTEM
2. | mocmpocme rpabmron s A Buomorera 10K
. https://m.edsoo.ru/226eeabf
byHKIINNA
23 CreleHs ¢ IIeIbIM ITI0Ka3aTeIEM. 22.10.2024 bu6mmoreka [IOK
bunom HerotoHa https://m.edso0.ru/763e75ee
[TocTpoenue ceuenmii B 25.10.2024
nupamuie, Kyoe mo Tpém
24. To4ykaM Ha p&opax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aIIUCh
IIaroB MOCTPOCHUS
o5 CrerneHpb ¢ pallMOHAIbHBIM 28.10.2024 bu6mmoreka [JOK
' [IOKa3arejaeM U €€ CBOMCTBa https://m.edsoo.ru/ff4564ad
26 Crenens ¢ palMoOHaIbHBIM 25.10.2024 bubnuorexa [IOK
' [TOKa3arejeM U €€ CBOMCTBa https://m.edso0.ru/66446d3e
[TocTpoeHue ceueHuii B 29.10.2024
97 nupamMue, Kyoe mo Tpém

To4ykaM Ha péopax. Co3naHue
BBIHOCHBIX YE€PTEKEH U 3aIUCh
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raroB MOCTPOCHU A

28 Crenenb ¢ pallMOHAIbHBIM 11.11.2024 bubnuorexa [JOK
' MoKa3arelsieM U e€ CBOMCTBa https://m.edsoo.ru/6eadc6fl
29 [ToxazaTenpHast pyHKIHA, & 12.11.2024 bubnuorexka [JOK
' CBO¥CTBA M rpaduK https://m.edsoo.ru/3f25a047
[TocTpoenue ceuenuii B 15.11.2024
nupamujie, Kyoe o Tpém
30. ToukaMm Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3aITUCh
IIIaroB MIOCTPOCHUS
g | Lememerse i BB e 10K
g https://m.edsoo.ru/d82c36d4
YpaBHCHHH
o | Ammnsemame rpobes U o 10K
9 https://m.edsoo.ru/fe7fc4db
yYpaBHEHHHA
[ToBTOpEHUE MIITAHUMETPHH: 22.11.2024
Teopema 0 IPOTIOPIIUOHATBHBIX
33.
otpeskax. [logooue
TPEYrOJbHUKOB
st | Domomenme e, U by LOK
. https://m.edsoo.ru/d0f0b260
MOKa3aTeNbHBIX YPaBHCHHI
3. | Oumommmre werorm peenns P Buomorera 0K
o https://m.edsoo0.ru/c3389865
MOKa3aTeJIbHbIX YpaBHEHUN
36 [ToBTOpEHHE MIIAHUMETPHUU: 29.11.2024

Teopema Menenasi. PacueTs! B
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CEYECHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUHU

g, | Doty I pymores oK
HOKA3ATENBHHIX ypaBHEHHiE https://m.edsoo.ru/444c4b9c
5 | Nammm——— I e 10K
) https://m.edso0.ru/54b815c5
Iloka3atenbHble ypaBHeHus"
[ToBTOpEeHHE: TEOpEemMa 06.12.2024
39.
[Tudaropa Ha mIockocTu
40, Jlorapudm uuncna. CBoiicTBa 09.12.2024 bubnuorexa [JOK
norapudma https://m.edsoo0.ru/83105a0e
a1 Jlorapudm uncmna. CBoiicTBa 10.12.2024 bubnuorexa [JOK
" | norapudma https://m.edsoo.ru/2ablc7bc
[loBTOpEHUE: TPUTOHOMETPHS 13.12.2024
42. IPSIMOYTOJIBHOTO TPEYrOJIbHUKA
43 Jlorapudwm uncna. CBoiicTBa 16.12.2024 bubnuoreka [JOK
' norapudma https://m.edsoo.ru/eacb053c
44 JlecsaTuuHbIC U HaTypaIbHbIC 17.12.2024 bu6mmoreka [JOK
' sorapuMeI https://m.edsoo.ru/8a5ada51
Yroa Mexay 20.12.2024
45. CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
16 JlecsiTuuHBIE U HATYPATbHBIC 23.12.2024 bubmuoreka [JOK
" | norapupmbl https://m.edsoo0.ru/69106ae7
47 IIpeoOpa3oBaHue BbIpaKEHUH, 24.12.2024 bubnuoreka [IOK
' COJIepIKaIUX JIOTAPU (MBI https://m.edsoo.ru/9362fead
48. [Touck neprneHAuKYIIPHBIX 21.12.2024
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IMPAMBIX € TIOMOIIIBIO

TIEPIICH UK YIS PHBIX
IJIOCKOCTEN
[IpeoOpa3oBanme BEIpa)KEHUH, bubnuotexa [JOK
49 COJICpKAIIUX JIOTAPH(PMBI 13.01.2025 https://m.edso0.ru/78d9b391
[IpeobpazoBaHue BhIpaKEHUH, bubnuotexa [JOK
50. COJICpKAIIUX JIOTAPH(PMBI 14.01.2025 https://m.edsoo.ru/de7ca33e
51, | Oproromakioc 17.01.2025
IPOCKTUPOBAHHE
59 Jlorapudmuueckas GhyHKIUA, €€ 20.01.2025 bubnuorexa [JOK
' CBOWCTBA M rpaduk https://m.edsoo.ru/87e5e52d
53 Jlorapudmuueckas GyHKIUA, €€ 21.01.2025 bubnuorexa [JOK
' CBOWCTBA U rpaduk https://m.edsoo.ru/ebOcc5e3
[TocTpoenue ceuenmii kyoa, 24.01.2025
54 IPHU3MBI, TIPABHIIBHOM
' MUPAMHJIBI ¢ TIOMOIIIBIO
OPTOTOHAJILHOW MPOEKIUHU
” gCHI(ZJ'III:ICI’:IOBJE_III;I/ICe g):}(};y;l(a 27.01.2025 Bubnorexa [IOK
' YHRII UG P https://m.edsoo.ru/5f29b9b5
ypaBHEHUM
. gCHI(ZJ'III:ICI’:IOBJE_III;I/ICe g):}(};y;l(a 28.01.2025 Bubnorexa [TOK
' YR UG P https://m.edsoo.ru/f13af630
ypaBHEHUH
[TocTpoenue ceuenuii kyoa, 31.01.2025
57 MPU3MBbI, IPABUILHON
' MUPaMUIbI C TTOMOIIBIO
OPTOTOHAJILHOM MTPOEKIUU
Jlorapudmmuueckrue ypaBHEHHUSI.
58, pud yp 03.02.2025 bubmuoreka [JOK

OcHoBHBIC MCTOAbI PCIICHUS

https://m.edsoo.ru/5f605ed0
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norapu(pMUUECKUX ypaBHEHUI

59.

Jlorapudmudaeckne ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
JorapupMUIECKUX YPaBHCHHMA

04.02.2025

bu6mmoreka [{OK
https://m.edsoo0.ru/ec9f4d78

60.

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO TUIOCKOCTH.
[Imockoctu cummeTpuit B
MHOTOI'DaHHUKAX

07.02.2025

61.

Jlorapudmudeckue ypaBHSHHSI.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

10.02.2025

bu6moreka [IOK
https://m.edsoo.ru/b8f5d49a

62.

PaBHOCHIBHEIE Nnepexoanul B
pelIeHnH JorapupMuuecKux
YpaBHEHUU

11.02.2025

bu6moreka [IOK
https://m.edsoo.ru/f1ff9220

63.

[Ipyu3Hak neprneHIMKyISIpHOCTH
IPsIMOM M TNIOCKOCTH KaK
CJIE/ICTBHE CUMMETPUH

14.02.2025

64.

PaBHOCHIIbHBIE TIEpEXO/IbI B
pelIeHnt JorapupMuuecKux
YpaBHEHUH

17.02.2025

bu6mmoreka [JOK
https://m.edso0.ru/6df195a0

65.

KonTpoabHasi padora:
"Jlorapudgmmuueckasi
¢ynkuus. Jorapupmuyeckue
ypaBHeHus'

18.02.2025

bubmuoreka [JOK
https://m.edso0.ru/6b61c578

66.

[TpaBHIIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHul OT TOUKH J10
JIOCKOCTH

21.02.2025
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67.

Mertoa MmaTeMaTU4ECKOMI
WHTYKITUU

24.02.2025

bubmmoreka [{OK
https://m.edsoo.ru/6ed2b3ba

68.

MOHOTOHHBIE U OTpaHUYCHHBIC
rocienoBarenbHocTu. Mcropus
aHan3a OECKOHEYHO MaJIbIX

25.02.2025

bu6mmoreka [{OK
https://m.edsoo.ru/fcdd2a2e

69.

[IpaBUIIBHBIE MHOTOTPAHHUKH.
Pacuér paccTostHu# OT TOUKH 10
IJIOCKOCTH

28.02.2025

70.

JIuHeiHbIil u
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
MIPOLIEHTOB

03.03.2025

bu6moreka [IOK
https://m.edsoo.ru/b8a0ff2f

71.

JIMHEeHHBI 1
AKCIOHEHIINAIBHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOIICHTORB

04.03.2025

bu6moreka [IOK
https://m.edsoo.ru/12d1413c

72.

CriocoObl OIyCTUTh
NEePIEHINKYISIPBI: CHMMETPUS,
CABUI' TOUKH II0 IlapaJlJlCJlbllOl\/ll

PSIMOX

07.03.2025

73.

Hcnons3oBanne Imporpeccuun
IJI1 pCIICHHUA pCaJIbHbIX 3a/lad
IIPUKIIAAHOI'O XapaKTCpa

10.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/e248c5fc

74.

HenpepriBHbIE QYHKITNHN 1 UX
CBOMCTBA

11.08.2025

bubmuoreka [JOK
https://m.edsoo.ru/09ba5b3d

75.

CnBur no HenapajieabHOM
NPsIMOM, U3MEHEHUE

paccTosiHUM

14.03.2025
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76 Touka pa3pbiBa. ACUMIITOTBI 17.03.2025 bubnuorexa [JOK

' rpaguKoB QYHKIMH https://m.edsoo.ru/1f4655da
77 CpoiicTBa (hyHKIIHIA 18.03.2025 bu6mmoreka [{OK

' HETPEPBIBHBIX HA OTPE3KE https://m.edsoo0.ru/76ce9958
- [TonsiTHE BEKTOpA HA MJIOCKOCTH 21.03.2025

' U B IPOCTPAHCTBE
79 CaoiicTBa (hyHKITUN 01.04.2025 bubnuoteka [JOK

' HETPEPBIBHBIX HA OTPE3KE https://m.edsoo.ru/8fa598b5
80 Meto1 uHTEpBAIOB JUIs 02.04.2025 bubnuorexa [JOK

' peIIECHHUS] HEPABEHCTB https://m.edsoo.ru/6baefel9
81. CymMa BEeKTOpPOB 04.04.2025
82 MeTtoa HHTEPBAJIOB TSI 07.04.2025 bu6moreka [IOK

' peIICHUS HEPABEHCTB https://m.edsoo.ru/alf8d141
83 MeToa HHTEPBAJIOB TSI 08.04.2025 bu6moreka [IOK

' pEIICHUS HEPAaBEHCTB https://m.edsoo.ru/65a0f2d0
84. Pa3HOCTBH BEKTOpPOB 11.04.2025
85 Eeprf;hgll{ﬂe:é?;gnﬂc;fnﬁ TULST HOA20% bubmotexa [IOK

' https://m.edsoo.ru/0d8a770d

pelieHus 3a1a4y

86 Ef%i;if:iixcgﬁflfﬂﬁ TUTST 10202 bubmorexa [IOK

' https://m.edsoo.ru/cec28774

pelieHus 3a1a4y

87. [IpaBumno nmapauienenuneaa 18.04.2025
88 IlepBas u BTOpast NpOU3BOAHbIE 21.04.2025 bubnuoreka [IOK

' byHKIMN https://m.edsoo.ru/e6eec650
89 Ornpenenenue, reoMeTpUIECKUI 22.04.2025 bubnmoreka [JOK

CMBICJI HpOI/I3BO,HHOI>’I

https://m.edsoo.ru/ae44ac4c
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25.04.2025

90. YMHOXEHHE BEKTOpa Ha YUCIIO
91 Omnpenenenue, GU3NICCKUN 28.04.2025 bubmmoreka [IOK
CMBICIT IIPOU3BOTHOM https://m.edsoo.ru/b46a8228
92 YpaBHeHUE KacaTeIbHOU K 29.04.2025 bubnuorexa [JOK
' rpaduky QyHKIHH https://m.edso0.ru/d36669f8
Paznoxenne BekTopa 1o 6asucy
93. TPEX BEKTOPOB, HE JICKAIIUX B 30.04.2025
OJTHOM TUTOCKOCTH
94 [Tpon3BoaHBIEC AIEMEHTAPHBIX 05.05.2025 bubmoreka [IOK
' byHKIMN https://m.edsoo.ru/1cbf72bl
95 [Tpon3BoaHBIEC AIEMEHTAPHBIX 06.05.2025 bubmoreka [IOK
byHKIMN https://m.edsoo.ru/538fc437
96. CkansipHO€ MpOU3BE/ICHUE 08.05.2025
’ N https://m.edsoo.ru/c2627eca
KOMTMO3HUITNU (HYHKITUN
’ N https://m.edsoo.ru/33e6629¢
KOMITO3UIIMU (PyHKIUH
Brruucnenue yria Mexmay 16.05.2025
. BEKTOPAMH B IIPOCTPAHCTBE
’ N https://m.edsoo.ru/188bbf6c
KOMITO3UIIMHU (PYHKIHUH
101 KonTpoabHnas pabora: 20.05.2025 bubnuoreka [IOK
"IpousBonnas" https://m.edsoo0.ru/49f1b827
102 [IpocTeiimme 3agauu ¢ 23.05.2025

BEKTOpaMH
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne Tema ypoka KonTposbHubie | IlpakTnueckue Aara o0pasoBaTe/bHbIe
n/n Bcero H3YYeHU S
padoThI padoTsI pecypchl
KomrutekcHbie uncna.
AnreOpandeckas u bubnuotexa [JOK
L TpI/IFOEI)OMeTpI/I‘-IeCKaﬂ bopMmeI 1 02.09.2024 https://m.edscﬁ).ru/746d5dce
3aIMCH KOMITJICKCHOTO YHCIIa
KomMrekcHpie ynca. 03.09.2024
5 AnreOpanveckas u 1 bubnuorexa [JOK
TPUTOHOMETpUYECKask POPMbI https://m.edsoo.ru/be888093
3aIMCH KOMITJICKCHOTO YHCIIa
[ToBTOpEHUE TEMBI 06.09.2024
3. "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH U B TIPOCTpaHCTBE"
4 ApubmMeTnueckue orneparuu ¢ 1 09.09.2024 bubnuorexa [JOK
' KOMIUIEKCHBIMHU YHCIIaAMHU https://m.edsoo.ru/4d7f95fe
5 ApubmMeTnueckue orneparuu ¢ 1 10.09.2024 bubnuoreka [JOK
' KOMIUIEKCHBIMHU YHCIIaAMHU https://m.edsoo.ru/44dd1046
[ToBTOopenue Temsl "CkanspHoe 13.09.2024
6 MPOU3BEICHIE BEKTOPOB" 1
[ | TocGomeme e | OB gy 10K
1OCKOCTIL https://m.edsoo.ru/d99d8c74
o | Toctomome s | VBB e 10K
IOCKOCTH https://m.edsoo.ru/2f36a36f
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[ToBTOpEHUE TEMBI 20.09.2024
0. "BprunciieHue yria Mexay
BEKTOPAaMH B IIPOCTPAHCTBE"
®opmyna Myaspa. Kopau n-oi
10. CTeIr)Iel?IIH us3 I?OMIP;JIGKC}II)OI‘O 23.09.2024 EH@I_HOTeKa HOK
amesa ttps://m.edsoo.ru/a97al12d9
®opmyna Myaspa. Kopau n-oit 24.09.2024
11. CTeEeI?IIH n3 IZIOMIr)meKCLE)oro ]ﬁn(in.norexa HOK
amesa ttps://m.edsoo.ru/cb723fbd
[ToBTOpenue Temsl "YpaBHEHHE 27.09.2024
12. PSIMOH, MPOXOIATIEH Yepe3 JIBe
TOYKH"
[IprmMeHeHne KOMIUIEKCHBIX 30.09.2024
13 YUCEeN JIsl PEIICHUs bu6moreka [IOK
(U3NIECKHUX U TEOMETPHUECKUX https://m.edsoo.ru/3a23ac15
3aau
14, KouTtpoJabHas padora: 01.10.2024 bubnuorexa [JOK
"KommuiekcHble ynciaa" https://m.edsoo.ru/11ac68be
YpaBHEHHUE MJIOCKOCTH, 04.10.2024
15. HOpMaJlb, YPaBHEHUE INIOCKOCTU
B OTpe3Kax
OcHOBHBIE METO/IbI PEILICHUS 07.10.2024
16. HppallMOHAJIbHBIX HEPABEHCTB bubnuoreka [JOK
https://m.edsoo.ru/50bdf26d
17 OCHOBHBIE METO/IbI PELIEHUS 08.10.2024 bubnuoreka [JOK
' UPPaLMOHAIBLHBIX HEPABEHCTB https://m.edsoo.ru/775f5d99
18. YpaBHEHHE IOCKOCTH, 11.10.2024

41



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99

HOpMaJib, YPAaBHCHUC IIJIOCKOCTHU

B OTpe3Kax
I'paduueckre METOIBI pelICHHS 14.10.2024 bubnuorexa [JOK
19. . .
UPPALMOHAIBHBIX YPaBHCHUN https://m.edsoo.ru/6ec7al07
20 I'paduueckre METOIBI pelICHHS 15.10.2024 bubnuorexa [JOK
' UPPALMOHAIBHBIX YPaBHCHUMN https://m.edso0.ru/1914a389
21. BektopHoe npousBeneHne 18.10.2024
I'padmueckue MeToabl pereHus 21.10.2024 bubnuorexa [JOK
22. . }
MOKa3aTelIbHBIX YPaBHCHUI https://m.edsoo.ru/226eeabf
I'padmyeckue MeTobl pereHus 22.10.2024 bubnuoreka [JOK
23. ;
MOKa3aTelIbHBIX HEPABEHCTB https://m.edsoo.ru/763e75ee
o4 JIuHeliHbIe HEPAaBEHCTBA, 25.10.2024
' JMHEHHOE IPOTPaMMHUPOBaHUE
o5 I'paduaeckue MeToabl pemeHust 28.10.2024 bubnuorexa [JOK
' norapu(MUUECKUX ypaBHEHUI https://m.edsoo.ru/ff4564ad
26 I'paduaeckue MeToabl pemeHust 29.10.2024 bubnuorexa [JOK
' norapu(pMUIECKUX HEPABEHCTB https://m.edsoo0.ru/66446d3e
AHaTUTUYECKUE METOIbI 29.10.2024
27. pacyéra yriia MeXAy NpsMbIMU
B MHOI'OI'paHHHUKax
28 I'paduaeckue MeToabl pelICHUs 11.11.2024 bubnuoreka [JOK
' norapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru/6eadc6fl
2 ggig);?;f;l{::zmﬂm pelIcHus 12.11.2024 BuGnuotexa LIOK
' . https://m.edsoo.ru/3f25a047
norapuMUYECKHX YpaBHEHUI
30 AHaTUTHYECKUE METOIBI 15.11.2024

pacyéra yriia MeX1ay NpsMbIMU
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B MHOI'OI'paHHHKaX

31.

I'padmyeckue MeTOIBI pemeHUs

MOKa3aTeNbHBIX U
norapu(MUYECKUX YPaBHEHUI

18.11.2024

bu6mmoreka [{OK
https://m.edso0.ru/d82c36d4

32.

I'padmyaeckue MeTOBI pemeHUs

IIOKa3aTCJIIbHBIX 1

Jorapu(PMUIECKUX HEPABEHCTB

19.11.2024

bubmmoreka [IOK
https://m.edsoo.ru/fe7fc4db

33.

qDopMyna PACCTOSAHUA OT TOYKHU

A0 INIOCKOCTH B KOOpAUHATAX

22.11.2024

34.

I'paduaeckue MeToabl pemeHust

IIOKa3aTCJIIbHBIX 1

JOTapu(PMUIECKUX HEPABEHCTB

25.11.2024

bu6moreka [IOK
https://m.edso0.ru/d0f0b260

35.

Tpuronomerpuueckue
(hyHKIIMH, UX CBOMCTBA U
rpapuku

26.11.2024

bu6moreka [IOK
https://m.edso0.ru/c3389865

36.

HaxosxaeHue paccTossHAN OT
TOYKH JIO TFIOCKOCTH B KyOe

29.11.2024

37.

OT60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTH

02.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/444c4h9c

38.

OT160p KOpHE#
TPUTOHOMETPHUYECKHX
YPaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTH

03.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/54b815c5

39.

Haxoxienue paccTossHui OT
TOYKH JI0 TJIOCKOCTH B

06.12.2024
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MPABUJIBHON NMUPaMUJIC

40.

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

09.12.2024

bu6mmoreka [{OK
https://m.edso00.ru/83105a0e

41.

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

10.12.2024

bubmmoreka [IOK
https://m.edsoo.ru/2ablc7bc

42.

KonTposabHast pabora
"AHajMTHYeCKas reomerpus’’

13.12.2024

43.

[IpumeneHnre Tpou3BOIHOM JIs
HaxO0KJICHUS HAWITY4IIETro
perlieHus B MPUKIIATHBIX
3aJa4ax

16.12.2024

bu6moreka [IOK
https://m.edsoo.ru/eacb053c

44,

JlecATUYHBIC U HATypaJIbHBIC
sorapudmbl

17.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/8a5ada51

45.

[Tnomags OOKOBOY
llOBCleIOCTl/l )51 IlOJlIlOI\/’l
IOBEPXHOCTH KOHYyCa

20.12.2024

46.

[IpuMeHeHre MPON3BOTHOM /ISt
HAX0XACHUS HAUTY4IlIEro
pelieHus B MPUKIIATHBIX
3aJadax

23.12.2024

bubmuoreka [JOK
https://m.eds00.ru/69106ae7

47.

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U
YCKOPEHHS IIpoIiecca,

24.12.2024

bu6mmoreka [JOK
https://m.edso0.ru/9362fea9
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3aJaHHOTO (POPMYJION HUITH
rpaduKomM

CrepeomeTpuiecKkue 3a1a4 Ha 27.12.2024
43 JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
' MOCTPOCHUEM CEUEHUN
IIWIHH]PA, KOHYyCa
[TpumeneHne nporu3BOTHOM JIs
OTIpEJICIICHUST CKOPOCTH U
bubmmoreka [{OK
49. yeroperwi nporecca, 13.01.2025 https://m.edsoo.ru/78d9b391
3aJJaHHOTO (POPMYIION MU
rpaduxkom
. bu6moreka [IOK
50. Kommosuuus pynximii 14.01.2025 https://m.edsoo.ru/de7ca33e
[IpuknagHbie 3a1a4H,
g, | e 17.01.2025
CBSI3aHHBIC C IIHJIMHIPOM
59 KoMrosmis yHKimii 20.01.2025 bu6moreka [IOK
' LA QYHICH https://m.edsoo.ru/87e5e52d
53 KoMnosmws (yHKuii 21.01.2025 bu6mmoreka [JOK
' LA QYHICH https://m.edsoo.ru/ebOcc5e3
[Tepeceuenue cdepsl u mapa ¢ 24.01.2025
IockocThio. Kacanue mapa u
54,
cepsl IIIOCKOCThI0. Bua u
M300paKeHHE IIapa
o | Lo G PO pyorea oK
P PA https://m.edsoo.ru/5f29b9b5
TJIOCKOCTH
FeOMeTpH?eCKHe o0pa3bl § 28.01.2025 Bubmiorexa LIOK
56. YPaBHEHUI Ha KOOPAWHATHOU

TIIIOCKOCTH

https://m.edsoo.ru/f13af630
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57 VYpasuenue chepsl. [lnomannb 31.01.2025
' cdepsl u e€ yactei
[Ipumenenne uHTErpasia s Eut6 LOK
. UOJIMOTEKA
58. | HAXOWICHM IIOMANCH 03.02.2025 https://m.edsoo.ru/5f605ed0
IUIOCKUX (HUTYp
[IpuMenenne uHTETpaATa IS 04.02.2025 G LOK
. HOJIMOTEKA
59. | HAXOMICHNT 0GEMOB https://m.edsoo.ru/ec9f4d78
T€OMETPHYCCKUX TeJ
CrepeomeTpuiecKue 3a1a4n Ha 07.02.2025
JIOKa3aTeIbCTBO U BBIYUCIICHHE,
60. CBsI3aHHBIC CO CepOl U IIAPOM,
MOCTPOCHUEM UX CCUCHHM
TUTOCKOCTBIO
61 [Mpumeps! perneHuit 10.02.2025 Bubauroreka IIOK
' middepeHInaNbHBIX YpaBHEHUIH https://m.edsoo.ru/b8f5d49a
62 [Tpumepsr pereHuit 11.02.2025 bubnuorexa [JOK
' i depeHInaNbHbIX YpaBHEHUI https://m.edsoo.ru/f1ff9220
63 O6beM mumuHApa. Teopema 00 14.02.2025
' 00BbEME MPSAMOTO UIIMHPA
Maremarnueckoe 17.02.2025
64 MOJICITMPOBAHUE PEATTbHBIX bubmoreka [IOK
' MIPOIIECCOB C MOMOIIIBIO https://m.edso0.ru/6df195a0
g depeHInanbHbIX YpaBHEHHH
65 [IpuMeHeHHe Mpu3HAKOB 18.02.2025 bubnuoreka [JOK
' IETAMOCTH LETBIX YUCET https://m.edso0.ru/6b61c578
66 Beruucienrne o0bEMOB TeI ¢ 21.02.2025

TTOMOIIBIO OTIPEJIETEHHOTO
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uHTerpana. O6béM KoHyca

67 [IpumeHeHue npu3HakoB 24.02.2025 bubnuorexka [JOK
JETUMOCTH LIEJIBIX YHCEIT https://m.edsoo.ru/6ed2b3ba
[IpumeHeHue npu3HakoB 25.02.2025 Bubmiorexa LIOK

68. AeumocTy neneix wucer: HOJ https://m.edsoo.ru/fcdd2a2e
n HOK
IInomaau GOKOBOI M HOJHOM 28.02.2025

69. MIOBEPXHOCTH KOHYCa
[TpumMeHeHme MpU3HAKOB 03.03.2025 Butmotexa LIOK

70. | memmocTy nemsix wwcen: HOJL https://m.edsoo.ru/b8a0ff2f
n HOK

4O e 101

https://m.edsoo.ru/12d1413c
OCTATKH IO MOYJTFO
CrepeoMeTrpuueckue 3aaauu, 07.03.2025

72. CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB IIIMH/IPA, KOHYCA

OBI | gygaern 10K

https://m.edsoo.ru/e248c5fc
OCTaTKH 10 MOYJTFO
[IpuMeHeHne mpu3HAKOB 11.03.2025

74, JEITMMOCTH LIETIBIX YUCEIT: bu6mmoreka [JOK
anroput™ EBkima s https://m.edsoo.ru/09ba5b3d
peIICHUS 3a/1a4 B IIEJIBIX YHCIax
[IpuknagHbie 33724 1O TeMe 14.03.2025

75. "OOBEMBI U IUIOIIAAN
oBepxHoOCTeH Ten"

76. PanmonaneHble ypaBHEHHUS C 17.03.2025 bu6mmoreka [JOK

napameTpamMu

https://m.edsoo.ru/1f4655da
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77.

PanmonanbHbie HEpaBEHCTBA C
rapaMeTpamMu

18.03.2025

bubmmoreka [JOK
https://m.edso0.ru/76ce9958

78.

O0béM 11apa u 1apoBOro
cekropa. Teopema 00 00bEMe
mapa. [lnomans cdepsl.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB 11apa, 1apOBOTO
CerMEeHTa U IapOBOTO CEKTOpa

21.03.2025

79.

PanmonanbHbIe CHCTEMEI C
rapamMeTpamu

01.04.2025

bu6moreka [IOK
https://m.edso0.ru/8fa598b5

80.

HppannonanbHble ypaBHEHUA,
HEpaBEHCTBA C TapaMeTpamMmu

02.04.2025

bu6moreka [IOK
https://m.edsoo0.ru/6baefel9

81.

[IpuknaaHbIe 3391 10 TEME
"O0BEMEBI TEN", CBI3aHHEIC C
00BEMOM I1apa M TUIOIIA/IBIO
chepnr. COOTHOIIICHUS MEKTY
IUTOIIAIIMU TIOBEPXHOCTEH M
00BEéMaMH OJOOHBIX TEI

04.04.2025

82.

HppanunoHanbHbIe CUCTEMBI C
napaMmeTpamu

07.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/alf8d141

83.

IlokazaTenpHbIC YpaBHCHMN,
HCpPAaBCHCTBA C IIapaMETpaMu

08.04.2025

bu6mmoreka [JOK
https://m.edso0.ru/65a0f2d0

84.

ITonoOHbIE TETa B
npoctpaHcTBe. MamMeHenue
00béMa mpu 1Mo 100U u.
CrepeoMeTpHUYECKUE 3a/1a4H,
CBsI3aHHBIE C BBIYUCIEHUEM

11.04.2025
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00BEMOB TeI U ILIoIIaeH

MTOBEPXHOCTEM
85 [Toka3zaTenbHbBIE CUCTEMBI C 14.04.2025 bubnuotexa [JOK
' napameTpaMmu https://m.edsoo.ru/0d8a770d
Jlorapudmuueckue ypaBHEHUS, 15.04.2025 bubnuotexa [JOK
86. .
HEPaBEHCTBA C TapaMeTpaMu https://m.edsoo.ru/cec28774
JIBUKEHUs IPOCTPAHCTBA. 18.04.2025
OtobOpaxenus. [IBuxeHus u
87.
paBeHcTBO Quryp. OOmue
CBOMCTBA JIBIKCHU I
88 JlorapudmMudeckne CUCTEMBI ¢ 21.04.2025 bubnuorexa [JOK
' napameTpaMmu https://m.edsoo.ru/e6eec650
Tpuronomerpuyeckue 22.04.2025 bubnuoreka [JOK
89. .
YpaBHEHHS C TTapaMETPaMH https://m.edsoo.ru/ae44ac4c
Byl aBokeHUI: 25.04.2025
napaieNbHBINA TIepeHoC,
90. LEHTpaJIbHAsA CUMMETPHS,
3epKajbHasi CAMMETPHS,
IOBOPOT BOKPYT MPSMOK
91 Tpuronomerpudeckue 28.04.2025 bubnuoreka [JOK
' HEPaBEHCTBA C IapaMeTpaMu https://m.edsoo.ru/b46a8228
92 TpUroHOMETPUYECKUE CUCTEMBI 29.04.2025 bubnuoreka [JOK
' C mapaMeTpaMu https://m.edso0.ru/d36669f8
[IpeoOpazoBanus Mo 100Msl.
93. . 30.04.2025
[Ipsmas u cepa Ditnepa
[TocTpoenue u HccneJJOBavHHe 05.05.2025 Bubmiorexa LIOK
94. MaTeMaTHYECKUX MOJIENeH

peabHBIX CUTYaIMH ¢

https://m.edsoo.ru/l1cbf72bl
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MMOMOILBKO YPAaBHEHH C
rapaMeTpamMu

95.

[TocTpoenue u uccnenoBanne
MaTEMaTHUYECKUX MOJENEN
peanbHBIX CUTYALMM C
IIOMOIIIBIO YPABHEHHM C
rapamerpamu

06.05.2025

bu6mmoreka [{OK
https://m.edso0.ru/538fc437

96.

I'eomerpuueckue 3agaun Ha
PUMEHEHHUE JBUKEHUS

08.05.2025

97.

[TocTpoenue u uccneaoBanne
MaTeMaTH4YECKUX MoJieaei
peanbHBIX CUTYALMM C
ITOMOIIIBIO YPABHEHHM C
rapameTpamu

12.05.2025

bu6moreka [IOK
https://m.edsoo.ru/c2627eca

98.

KonTpoabHas padora:
"3agaum ¢ napamerpamu''

13.05.2025

bu6moreka [IOK
https://m.edso00.ru/33e6629¢

99.

O6o6maromiee nopropenue 11
MTOHSTHAN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUucTeMaTu3alys 3HaHUM:
"[lapaiienbHOCTB MPSAMBIX U
IJIOCKOCTEM B MPOCTpaHCTBE"

16.05.2025

100.

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTH3aIUsl 3HAHUH

19.05.2025

bubnuoreka [{OK
https://m.edso0.ru/188bbf6c

101.

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTH3aIUs 3HAHUH

20.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/49f1b827

102.

O6o6matomee moroperue 11
TOHSTAN U METOJIOB Kypca
reometrpun 10—-11 knaccos,

23.05.2025
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https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

cucTeMaTu3alys 3HaHUHU
"BeKkTopbl B IPOCTpaHCTBE"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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6. YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. Anrebpa u nayana marematudeckoro ananusa. 10-11 kimaccel. ba3oBsiii u
yrayonenusiit ypoBuu. YueOnuk. ®I'OC. Anumos 111, [Ipocsemnienue, 2022r.

2. TeomeTpua. 10-11 Knaccbl: y4uebHUK AnA 06eobpa3oBaTeNbHbIX YUPEKAEHUN:
6a308Bbii1 1 NpodunbHLIN ypoBHKU/[/1.C. ATaHacsaH, B.®. byTty3os, C.b. Kagomues n
Aap.J/M.: MpocsaAueHune, 2022

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. «EI'D 3000 3amad ¢ oTBeTaMHU O MaTEMAaTHKE), N34aTEIBLCTBO «IK3amen», M.,2011r.

2. TeomeTtpus: yuebHuMK ana 10-11 kn. obuieobpasosaTenbHbIX yupeskaeHnin/[A. B.
Moropenos.]/M.: MpocseleHne, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo0.ru/7f42d862

cait «Pemry EI'D»

cait «Anekc Jlapun»

OTtkpeIThIi O6aHk 3aganuit GUTTN

el NS
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