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1.J00aBUTE B COAEPKAHKUE IPOrPAMMEBI IEPBBIM NYHKTOM [lOSICHUTENBHVIO 3aIUCKY.
2.Jlanee U3I0KUTH €€ B CIEAVIONIEH peaaKIINu:

INOACHUTEJIbBHASA 3ATIMCKA

YueOHblll Kypc «Aurebpa ¥ Hadajza MaTeMaTHUECKOTO AaHajHM3a» SBISETCS OJHUM U3
Han0oJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro 001ero oopa3oBaHusl, MOCKOIbKY, ¢ OAHON CTOPOHHI,
OH 00ecIeurBaeT HHCTPYMEHTAIbHYIO 0a3y /ISl U3y4eHHsI BCEX €CTECTBEHHO-HAYUYHbIX KYPCOB, a C
JPYroii CTOpOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYaloOUINXCs HA YPOBHE,
HEOO0X0MMOM JIJIsl OCBOEHHsSI MH(POPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTU M APYIMX
JUCHMIUIMH. B paMkax maHHOro ydeOHOTo Kypca OOydarolluecs OBJIAJICBAIOT YHHBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKH, KOTOpas (JOpMYIHPYET CBOU JOCTHKEHHS B MaTeMaTHYECKON (opMe.

VYuebHblil Kypc anreOppl M HayaJl MaTeMaTHYECKOr'o aHaliM3a 3aKJa/JblBa€T OCHOBY MJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3WKU, XUMUHU, OMOJIOTUHU, TIOHUMAHUSI OCHOBHBIX TEHJCHIIMN
pa3sBUTHSL SKOHOMHUKHM M OOILIECTBEHHOW >KU3HU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BATh MX JUIsl JlalbHEHIIEro
o0pa3oBaHus M B MOBCEAHEBHOM KU3HU. B TO e Bpemst oBiajgeHHe aOCTPaKTHBIMU M JIOTHYECKU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOIO aHajn3a pa3BUBAeT YMEHUE HaXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTb, J10KA3bIBaTh YTBEPKIECHUS C IOMOIBIO HHIYKLIUU U
paccyxnaTh JIeAyKTHBHO, HCIIOJIb30BaTh OOOOIICHME M KOHKPETU3AlMI0, aOCTparupoBaHuE H
aHaJIoTuo, GOpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xonme wusyuenus ydeOHOro Kypca «AnreOpa M Hauajga MaTeMaTHYECKOTO aHaIn3a»
oOyyJaronuecss TMOJY4YaloT HOBBIM ONBIT pEHICHUS MNPUKIAAHBIX 3aJlad, CaMOCTOATEIbLHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENIed peaJbHbIX CHUTyalluid, HMHTEPIPETAUUN MOTYyYEHHBIX
pelieHui, 3HaKOMSTCS C MpUMEPaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHbIli Kypc oOnajgaeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yercsi Kak uepe3 Y4eOHbIH Marepuan, CHoCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYyYHOI'O
MHUPOBO33pEHUs, TaK U Yepe3 CHeUuPUKy yueOHOU NesTeNIbHOCTH, TPeOyoel Ipoa0KUTEIbHON
KOHIIEHTPALlU¥ BHUMAHUS, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN
pe3yibTar.

B ocHoBe meronuku o0O0y4deHHs anreOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a JIeKUT
JEeSTENIbHOCTHBIN MPUHIIUT O0yYEHUSI.

B crpykrype ydeOHOrO Kypca «Anrebpa M Hayaia MaTEeMAaTHUECKOTO aHAlM3a» BBIIEICHBI
CIENYIOLIUEe COJIepKaTeIbHO-METOANYEeCKue JMHUM: «Yucna u  BbIUMCIECHHS», «DyHKIUU U
rpadukny, «YpaBHEHHS U HEpaBeHCTBa», «Hauanma matemarnyeckoro aHamuza», «MHOXECTBa U
Jorukay. Bce oCHOBHBIE ColiepKaTEIbHO-METOANYECKUE JTMHUN M3YyYalOTCsl HA MPOTSKEHUU JIBYX
JeT 00y4YeHHUs Ha YPOBHE CpPeIHEro 00Iero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS APYT Ipyra H
MOCTENIEHHO HACHINIASACh HOBBIMHU TeMaMU U pasjenamu. J[aHHBIM y4eOHBIM Kypc sBISETCS
HHTEIPpaTUBHBIM, ITOCKOJIBKY 06’BGHHH$IGT B cele COJACPIKAHUE HCECKOJBKHX MATCMATHYCCKUX
TUCITUIIIMH, TaKUX Kak anre0pa, TPUTOHOMETPHS, MATeMaTHYECKUN aHaiu3, TEOpUs MHOMKECTB,
MaTemaTtuuyeckas joruka u japyrue. [lo mepe Toro kak oOywaromiyecs OBJaJeBalOT BCE Oosee
NIMPOKMM  MAaTeMaTUYeCKUM  ammapatoM, Yy  HHX  IOCIEAOBaTeNbHO  (OpMUPYETCS
U COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MaTeMaTHUECKYI0 MOJEb pealbHONW CUTyalluH, TPUMEHSTh
3HAHUS, TIOJIyYCHHbIE TP HW3YYEHUH Y4eOHOro Kypca, s pEHICHUS CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.



ConepxareibHO-METOAMYeCKast JIMHUS «Yuclia ¥ BBIYMCICHUS» 3aBepinacT (HOpMUPOBAHUE
HaBBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOS ObUIO HAYaTO Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Ha ypoBHe cpemnero obmiero oOpa3oBaHus 0co00e BHUMAHHE YACTSACTCS
(OPMHUPOBAHUIO HABBIKOB PAI[MOHAIBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B CeOS HCIOIb30BaHUE
Ppa3InYHbIX q)OpM 3alucu 4ucjia, yMCHHC [CJIaTb [PUKUAKY, BBIIIOJIHATH HpI/I6JII/I)KéHHbIe
BBIYKCIICHUSI, OIICHUBATH YHCIIOBBIC BBIPAKEHHs, PabOTaTh ¢ MaTeMAaTHYCCKUMHU KOHCTAHTaMH.
3HaKOMEBIE O6y‘-IaIOH_[I/IMCSI MHOXXCCTBAa HATypaJlbHbIX, HCJIbIX, pallMOHAIBHBIX H HeﬁCTBHTeHBHBIX
quceNl JIOTOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCElI. B KaXIOM M3 3THX MHOXECTB
paccMaTpUBaIOTCS CBOWCTBEHHBIC €My cHelU(UYECKUe 3aJaud M ONEpaluH: JeJICHHE Halelo,
ONEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE IIEJIBIX YHCET, OCOObIC CBOWCTBA PAIlMOHAIBHBIX M
UpPpaMOHATIBHBIX YHCeN, apu(pMETHYECKHE ONEpalni, a TaKKe M3BJICUCHHE KOPHS HATypalbHOU
CTEINICHU HAa MHOXKECTBE KOMILJIEKCHBIX uuces. biaroaaps mocienoBarelibHOMy paciIupeHuio Kpyra
HCIOJIB3YCMbIX YHUCCI U 3HAKOMCTBY C BOBMOXXHOCTAMU UX MPUMCHCHUA IJId PCIICHUA Pa3JIMYHBIX
3a7a4 HOPMUPYETCS MPECTABICHHE O €MHCTBE MATEMATHKN KaK HAYKH U €€ POJId B IOCTPOCHHUU
MOJIeJIel pealbHOro MUPa, IIMPOKO UCIIONIB3YIOTCSl 0000IICHUE U KOHKPETH3AIIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHHHM BCETO OOyYeHHUs Ha
YPOBHE cpeiHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoM pasgene [Iporpammsl
IPEJYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a4ad. B pesynbrare oOydarolmuecss OBJIaJeBalOT
pasIMYHBIMM ~ METOAAMU  pEIIEHUS  pallMOHAJbHBIX, MPPALUOHANBHBIX, IOKa3aTeJIbHbIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUUECKHUX ypaBHEHHH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxalmx napamerpbl. I[lomyyeHHble yMEHHUs ILIMPOKO HCIIOJNB3YIOTCS HpPHU HCCIEIOBaHUU
(YHKIMI ¢ MOMOIIBIO NPOU3BOIHOM, MpU pPElICHUH NPUKIAAHBIX 337a4d U 3a7ad Ha HAXOKJICHUE
HauOOJBIIMX M HAaUMEHbUIMX 3HaueHu (QyHkuuu. laHHas cojep:karesbHas JHMHUS BKJIIOYAeT B
cebss Takxke (GOPMHPOBAHWE YMEHHUH BBIMOMHATH PAcU€Thl MO QopMmyrnaM, MpeoOpa3oBaHuUs
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BbIPAXKEHUH,
COJEpXKAlMX CTENeHW U Jorapugmsl. bnarogaps wu3ydeHuro ajreOpanyeckoro MaTepuala
OPOMCXOMUT  JajbHEiIIee pa3BUTHE  AITOPUTMHUYECKOTO M aOCTPAKTHOTO  MBIIIICHUS
oOyuaromuxcsi, (GOpMUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyXJI€HUH, pabOThl C CHMBOJIbHBIMU
dopmaMu, MpeaCTaBICHHUsT 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BMJIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp(eKTUBHbIE UHCTPYMEHTHI JJISl PELIEHUS NMPAKTHUYECKUX M €CTECTBEHHO-
HAy4HBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeToauueckass TuHUS «DyHKIMKM U TpapuKW» TECHO MeperieTaeTcs C
IPYTUMH JTUHUSMHU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICTE 3a7a€T MOCIeI0BaTeIbHOCTD
u3ydeHuss Marepuasna. V3ydeHue  CTENEeHHOW, TMOKa3aTelbHOW, JIorapupMUYecKol
TPUTOHOMETPHUECKUX (PYHKIIUN, UX CBOMCTB U rpaKOB, UCIIOIb30BaHUE (PYHKIUI ISl pelieHus
3a/1a4 W3 JPYTrUX y4eOHBIX MPEIMETOB U PEAbHON KU3HHM TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM
aQHAJIM30M, TaK M C PEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM OomnbIlioe BHUMaHUE YAENSETCS
(bOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOPMYIaMu 3aBUCHUMOCTH MEXIY Pa3IWYHBIMH BEJTUYUHAMU,
WCCIIEIOBATh TONyYeHHBbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepwan 5TOH cojep:KaTelbHON
JUHUW HAIIeJIEH Ha Pa3BUTHE YMEHUN W HaBBIKOB, MO3BOJISIONINX BBIPAKATH 3aBUCHMOCTH MEXY
BEJIMUMHAMHU B Pa3IU4HON (popme: aHaMMTUUYECKOH, rpaduyeckoil u crmoBecHOW. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHWIO W
KOHKpPETHU3allMH1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxarenpHass nauHHS «Hagama MaTreMaTHYeCcKOro aHaiau3a» IO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHIECKUX, TaK W MPUKIAIHBIX 33J1a4, JTOCTYITHBIX 00yJaroliMcs, TaK
KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH TpapUKU CIOKHBIX (PYHKIHHA, OMpEeneisTh HX
HanOOJIBIINE W HAUMEHBIINE 3HAYCHUsSI, BBIYHCIATH IUIomand Guryp u oObEMBI TN, HAXOIHMTh
CKOPOCTH ¥ YyCKOpeHHsI TporeccoB. JlaHHas cojepkaTelbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTEMAaTUYECKUX MOJIENICH peabHbIX CUTYaIUi, MO3BOJIIET HAXOIUTh
HAWIy4Illee pEIICHHEe B MPUKIAJAHBIX, B TOM YHCJIE COIHMATbHO-DKOHOMUYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO aHaliHu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
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(OopMaTbHO-JIOTHYECKOTO M KPEaTWBHOTO MBIIIJICHUS, (OPMUPOBAHMIO YMEHMH pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MAaTeMaTUKU B HayKe, TEXHHKE U HCKyccTBe. OOydwarommecss y3HAIOT O
BBIJJAIOIINXCS pe3yJbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTUS MAaTEMaTHKU KaKk Hayku, U 00 uX
aBTOpax.

CogepxatenbHO-METOANYECKasl JTUHUS «MHOXKECTBA U JIOTUKa» BKJIIOYAET B CEOsl 3JIEMEHTHI
TEOPUU MHOMKECTB M MATEMATHYECKOW JIOTHMKUA. TEOpPETUKO-MHOKECTBEHHBIE MPEACTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU U MpejuiaratoT HauloJiee YHUBEPCAIbHBIN S3bIK,
OOBEIMHSAIONINI BCE pa3lielbl MaTeMaTUKU H €€ NPWIOKEHUH, OHU CBS3BIBAIOT pPa3HBIC
MaTe€MaTUYeCKHe IUCUUIUIMHBI M KX NOPWIOKEHUs B enuHoe uenoe. lloatomy BaxHO 1aTh
BO3MOXXHOCTh OOydaromeMycsi TOHHMATh TEOPETUKO-MHOKECTBEHHBIH SI3BIK  COBPEMEHHOMU
MaTE€MaTUKU U HCIOJIb30BATh €ro ISl BBIPAKEHUS CBOMX MbICIEH. J[pyrMM BaKHBIM IPU3HAKOM
MaTEeMAaTHKH KaK HAyKH CJEQyeT IPU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHHWA U
CJI€IOBAHME ONPENEIEHHBIM NPABWIAM ITOCTPOCHUS JTOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTEeMATHYECKON JIOTUKH CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS OO0yYarouXxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCY)KJIEHUS Ha OCHOBE JIOTMYECKHX MpPaBUil, (POPMHUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B ydye6HOM Kypce «AureOpa ¥ Hadalia MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MAaTEMAaTUYCCKOro MOACIINPOBAHUS, KOTOPBIC ITPHU3BaHbI CI10co0CTBOBATD q)OpMI/IpOBaHI/IIO HaBBIKOB
IIOCTPOCHHSI MOZEJEH peajbHbIX CUTYallWi, UCCICIOBAHHUS 3TUX MOJENIEH C IMOMOIIBIO armnapara
anreOpbl 1 MaTEMaTUYECKOTO aHAIN3a, MHTEPIPETALMHU MOJYYCHHBIX Pe3yabTaToB. Takue 3amanus
BIUICTEHBI B KQXKIBII U3 Pa3/IeJIOB IPOrpaMMBbI, TOCKOJIBKY BECh MaTepuall y4eOHOTO Kypca IIHPOKO
HCIIOJIB3YCTCA JIs1 PCIICHUA IMPUKIIAIHBIX 3ajady. HpI/I pelICHUN PCAJIBbHBIX MPAKTUYCCKHUX 3adav
oOydJaromMecsi  pa3BUBAIOT  HAONIOAATENBHOCTh, yYMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIOJIB30BATH AHAJIOTHIO, 0000IATh W KOHKPETU3MPOBATH IPOOIIEMY.
JlesarenbHOCTh 1O (OPMHPOBAHMIO HABBIKOB pEIIEHHs TNPUKIATHBIX 3a/7ad OpraHu3yercs B
Hpolecce U3y4eHNUs BceX TeM y4eOHOTOo Kypca «Anredpa n Hadajga MaTeMaTHYECKOTO aHAIH3a».

Ha usyuyenue yuebHOro Kypca «Anrebpa u Havaja MaTEeMaTHYECKOTO aHAIM3a» OTBOJAUTCS
272 yaca: B 10 xmacce — 136 yacoB (4 yaca B Heento), B 11 kmacce — 136 wacoB (4 yaca B HEZEIIO).

YueOHblll Kypc «Anrebpa M Hadajga MaTeMaTHUECKOro aHajau3a» SBISIETCS OJHUM W3
HauboJsee 3HaYMMbIX B IPOrpaMMe CPEHEro 00I1ero oopa3oBaHus, MOCKOJIbKY, C OJHONW CTOPOHBI,
OH o0ecrevrBaeT HHCTPYMEHTAIbHYIO 0a3y /ISl U3y4eHHsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a €
JpYyroil CTOPOHBI, (hOpMHUPYET JOTHYECKOe U aOCTPAKTHOE MBIIIICHHE O0YYaIOMIMXCS Ha YPOBHE,
HEOO0XO/IMMOM JIJIsl OCBOEHHsSI MH(POPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU M JAPYIHX
JUCIMIUIMH. B pamkax naHHOTO yueOHOro Kypca OOydaroluecsl OBJIAJEBAIOT YHHBEPCATbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpas (hOpMyITUpPYeT CBOU JOCTHKEHHS B MaTeMaTH4eCKOl Gopme.

VYueOHbIl Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHajh3a 3aKJaJbIBaeT OCHOBY JUIf
YCIIEIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKU, XUMUHU, OMOJIOTUH, TTOHUMAHUS OCHOBHBIX TEHICHIIMN
pa3BUTHS SKOHOMHUKM U OOIIECTBEHHOM KH3HU, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJb30BATh MX JUIS JalbHEHIIEro
o0pa3oBaHMs U B MOBCEAHEBHOM *KHU3HU. B TO ke BpeMms OBiajieHue abCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIUSAMH anreOpbl ¥ MaTeMaTHYeCKOro aHajiu3a pa3BHBAeT YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTb, JI0Ka3bIBaTh YTBEPKIACHUS C MOMOUIBI0 HHIYKIIUU U
paccyxaaTb JIeAyKTUBHO, HCIOJb30BaTh OO0OOILIEHHE W KOHKPETHU3alWIo, abCTparupoBaHHUE U
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xonme wusydenus yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO AaHAIU3a»
oOydaromyecss TOMy4alOT HOBBIA OMBIT pEHICHHS MPUKIAJHBIX 337a4, CaMOCTOSTEIIBLHOTO
MOCTPOCHUS MAaTEMaTHYEeCKHX MOJeNell pealdbHbIX CHUTyaluil, HHTEPHOpPETaluu IOJy4YEeHHBIX



pelIeHni, 3HAKOMATCS C NpUMEpPaMU MaTEMaTHMYECKHUX 3aKOHOMEpPHOCTEH B IPUPOJE, HAyKE U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMU U MX aBTOPAMHU.

YueOHblii Kypc 007aaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM IMOTCHIIMAJIOM, KOTOPbI
peanu3yercsi Kak uepe3 Y4eOHBIH Marepuan, CHOCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUS, TaK U 4Yepe3 crnenuuKy yueOHOM nesTeIbHOCTH, TpeOyoel Ipoa0KUTEIbHON
KOHLIEHTPAllUi BHUMAHUS, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJTYYEHHbIN
pe3yJbTar.

B ocHoBe Meronukum oOydyeHus anreOpe M HayajgaM MaTEeMAaTHYECKOIO aHajau3a JIeKUT
JeSITEIIbHOCTHBIN IPUHLUIT O0yYEHUS.

B cTpykrype yuebHOro kypca «Ainrebpa ¥ Hayalla MaTeMaTHUYECKOTO AHAN3a» BBIJCIICHBI
CIIEYIOINE COJEpKATEIbHO-METOANYECKUE JIMHUU: «Yucna u  BblUMCIeHUs», «PyHKIUU U
rpaduxuy, «YpaBHEHUS U HepaBeHCTBay», «Hauama mMaremaTumueckoro ananuza», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COJEPKATEIbHO-METOAMYECKUE JIMHUU U3Y4aloTCsl Ha MPOTSLDKEHUU JIBYX
ner oOydeHHus Ha YpOBHE CpEeIHEro olmiero oOpa3oBaHUs, €CTECTBEHHO JOMOIHSSA APYr Apyra u
IIOCTEIIEHHO HACBIIAsCh HOBBIMHM TEeMaMU U pazjenaMmu. JlaHHbI y4eOHBIM Kypc sIBIsSETCS
WHTETPAaTUBHBIM, TOCKOJIBbKY OOBEOUHSET B cebe coaepKaHHe HECKOIbKUX MaTeMaTHUYeCKHX
JUCLUIUINH, TaKUX Kak ainreOpa, TPUTOHOMETpHS, MaTeMaTHUYECKUM aHaInu3, TEOPUS MHOXKECTB,
MaTemaruueckas joruka u japyrue. [lo mepe Toro kak oOywaromiyecs OBIaJeBalOT BcE Oolee
MIUPOKMM  MaTeMaTW4YeCKHMM  ammaparoM, |y  HHX  [OCJIEIOBaTeNbHO  (opMUpyeTcs
Y COBEPILECHCTBYETCS YMEHHUE CTPOUTh MAaTEMATUUYECKYI0 MOJEINb PEalbHON CUTYyalluH, IPUMEHATD
3HaHMS, I[IOJIyYEHHbIE TIPU U3YYEHUU Yy4yeOHOro Kypca, Uil pEHIeHHs CaMOCTOSTEIbHO
c(hOopMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast TUHHUS «Uuciaa W BBIYUCICHUS» 3aBepiiacT (HOPMUPOBAHHE
HABBIKOB HCIIOJIb30BAHUs JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha yPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpeanero obmiero oOpa3zoBaHusi 0co00e BHUMaHHUE YAENSETCS
(GOpPMHUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYMCIICHHM, BKIIOYAIONIUX B Ce0s MCIOJIb30BAaHUE
pa3inyHbIX (OpM 3amUCH 4YKCIa, YMEHHE JiejaTh MPUKHIKY, BBIMOJHATE TPUOIMKEHHBIC
BBIYUCJICHUA, OUCHHUBATH YHCJIOBBIC BBIPAXKCHUA, pa60TaTB C MAaTEMAaTHYCCKHUMHU KOHCTAHTaAMMH.
3HaKOMbIC O0YYAIOIIUMCSI MHOXKECTBA HATYPaJIbHbBIX, IEIBIX, PAIIMOHAIBHBIX U JICHCTBUTEIBHBIX
YqUuCeJI AOIOJHAKTCA MHOXKXECTBOM KOMIIJICKCHBIX YHCCEII. B KaXXI0OM H3 OTUX MHOXCECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CHElU(pUYECKHe 3a7adyd U OIepalyu: JICeJICHUE Harleo,
OMEPUPOBAHNE OCTATKAMH HAa MHOYKECTBE IIEJBIX YKCETI, 0COObIe CBOWMCTBA paIlMOHAIBHBIX MU
UpPaIMOHATILHBIX YHCEN, apUPMETHUCCKHE ONEpallii, a TaKKe M3BJIICUCHUE KOPHS HATYpajIbHOMN
CTETNICHN HAa MHOXKECTBE KOMILJIEKCHBIX uucel. biaroaaps mocienoBarelikHOMY paclIupPeHUI0 Kpyra
UCTIOJIb3YEMbBIX YHCET U 3HAKOMCTBY C BOBMOXKHOCTSIMU MX MPUMEHEHHUSI JJIsl PEIICHUS Pa3InIHbBIX
3a71a4d (GOpPMUPYETCS IPEACTABICHUE O €IUHCTBE MaTeMAaTHKH KaK HAyKd M €€ PO B MOCTPOCHUHU
MOJIeJIeH pealbHOTO MUPA, ITUPOKO UCIIOIB3YHOTCS 0000IIEHUE U KOHKPETU3AIHSL.

Jluans «YpaBHEHUST W HEPABEHCTBA» peaAM3yeTcsi Ha MPOTSHKEHHH BCEro OO0y4YeHHUs Ha
YpOBHE cCpeAHero oOmero o0pa3oBaHHs, TIOCKOIBKY B KaxkaoMm pazgene [Iporpammer
NPEIYCMOTPEHO pEIIeHHe COOTBETCTBYIOMIMX 3aaady. B pe3ynprare oOydaromuecs: OBJIaIeBaOT
pa3IMYHBIMM ~ METOJAaMU  PEIIEHUS  pPalMOHANBHBIX, HPPANMOHAIBHBIX, TOKAa3aTENbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajady,
conepkamux napaMeTpbl. [lomydeHHbIE YMEHUS MIMPOKO HCHOJIB3YIOTCS MPHU HCCICIOBAHUU
(GYHKIMI ¢ MOMOIIBIO MPOU3BOIHOM, MpU PENICHUH NMPUKIAAHBIX 3a7ad U 3a7ad Ha HaXOXKJIEHUE
HanOOJBIINX M HAUMEHBIINX 3HAUeHUH (QyHKuuU. /laHHas conepkarenbHas JHHUS BKIIOYAET B
cebs Takke (opMUpPOBaHHUE YMEHUU BBIMOJIHATH pacu€Thl 1O (opmylaM, MpeoOpa3oBaHUs
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUM,
CONepKAlMX CTETMeHW W Jorapudmel. biaromaps wu3ydeHUIo anreOpamyeckoro MaTepuala
MMPOUCXOOUT HaHLHeﬁmee pa3BUTHC AIITOPUTMHUYCCKOT'O )41 aGCTpaKTHOI‘O MBINIJICHUA
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oOyyaromuxcsi, (GOPMHUPYIOTCS HABBIKH JCIYKTUBHBIX PacCyKICHHH, pabOThl C CHUMBOJHHBIMHU
dbopMamu, MpencTaBiICHHUs 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemiaraer 3¢p(EeKTUBHbIE MHCTPYMEHTBI Ul PELICHHUS MPAKTUYECKHX M €CTECTBEHHO-
HAay4HbIX 3aJ1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK s13bIKa HAYKH.

CopnepxaTtenpHo-MeToAuYecKass JUHUS «DYHKUUUM U TpapUKU» TECHO NeperuieTaercs ¢
JIPYTUMH JUHUSIMH Y4e€OHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 334aéT MOCIEI0BATEIbHOCTD
W3ydeHuss MaTepuasia. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOW, JIorapuPMUYEcCKOr
TPUTOHOMETPHUYECKUX (PYHKIUI, UX CBOWCTB U rpapuKOB, HCIOIB30BaHUE (PYHKUUHN IS PELICHUS
3ajjad U3 APYrux y4eOHBIX MPEAMETOB U PEalbHOM KU3HU TECHO CBA3aHO KAK C MAaTEeMaTHYECKUM
aHaJM30M, TaK U C peIIeHUEeM YpaBHEHHI 1 HepaBeHCTB. [Ipu sToM GoJbIIoe BHUMAHUE YIENACTCS
(OpMHPOBAHUIO YMEHHUS BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY pPa3IMYHBIMU BEIMYMHAMU,
UCCIIEIOBaTh TOJy4YeHHBbIE (DYHKIUH, CTPOUTh UX Tpaduku. Martepuan 3Toi coaep:kaTenbHOU
JMHUM HALleJIEH Ha Pa3BUTHE YMEHHUH M HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B PA3JIMYHON (hopme: aHAIMTHUECKOM, rpaduyeckoil u cimoBecHoi. Ero msydenue
CHOCOOCTBYET PpA3BUTUIO QJITOPUTMUYECKOIO MBILIUICHHS, CHOCOOHOCTH K O0OOOIIEHHI0 U
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

ConepxatenpHast nuHHS «Hauyama mMaTeMaTHYeCKOTO aHalIM3a» I03BOJISIET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 33]a4, JOCTYIHBIX 00yJaromIMMCs, TaK
KaK y HHUX MOSBISIETCS BO3MOXKHOCTh CTPOHMTH T'paUKH CIOXKHBIX (YHKIHHA, ONPEIeNsiTh HX
HanOOJbIINE W HAMMEHBIINE 3HAYCHHsI, BBIYMCIATH IUIOMATN (GUTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTH ¥ YCKOpeHHs mpomeccoB. J[laHHas cojep)kaTelbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTEMAaTUYECKUX MOJICNICH peabHBIX CHTYallui, TO3BOJISIET HAXOAUTh
HaWIydllee pelIeHWE B NPUKIAIHBIX, B TOM YHCIE COLUAIBLHO-DKOHOMHYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHaliHu3a CIIOCOOCTBYET DPa3BUTHIO aOCTPAKTHOTO,
(GopMaTbHO-IOTHYECKOT0 M KPEaTHBHOTO MBIIIJICHNUS, (OPMHUPOBAHHIO YMEHHH pacro3HaBaTh
NPOSIBJIICHUSI 3aKOHOB MaTE€MAaTWKH B HayKe, TEXHHWKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLINXCSI pe3yNbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTHA MaTeMaTWKW KaKk HAayKd, U 00 HX
aBTOpAXx.

CopepxarenbHO-MeTOANYECKas IMHUS «MHOXKeCTBa U JIOTHKa» BKJIIOYAET B C€Osl 3JIEMEHTHI
TEOPUM MHOXKECTB U MAaTeMaTHYECKOM JIOTUKU. TeopeTUKO-MHOKECTBEHHBIC IPEACTaBICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTHKU U MpejularatoT HauOoJsiee YHUBEPCAIbHBIN SI3bIK,
OOBbEeIMHAIOMNN BCe pas3jleibl MaTeMaTUKH W €€ NPUIOKEHMH, OHM CBS3BIBAIOT pa3HbIe
MaTeMaTU4YeCKHe IUCHUIUIMHBI M WX NPWIOXKEHUS B eauHoe uenoe. Iloatomy BaxHO 1ath
BO3MOXHOCTh OOYYarolIEMyCsl TOHHUMAaTh TEOPETHKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTE€MaTUKU M HCIOJIb30BATh €ro JUIS BBIPAKEHUS CBOUX MbICIEH. J[pyrMM BaKHBIM IIPU3HAKOM
MaTeMaTHUKH KaK HayKHd CJIeayeT MpU3HaTh CBOWCTBEHHYIO €H CTpOrocTb OOOCHOBAaHUH U
CIIEIOBAHUE ONPENCIEHHBIM IPABWIIAM IIOCTPOEHUS JTOKA3aTEIbCTB. 3HAKOMCTBO C DIIEMEHTaMHU
MaTeMaTHYECKOM JIOTUKU CIIOCOOCTBYET pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS O0YyJaroluxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYKJIEHUS Ha OCHOBE JIOTMYECKHMX MpaBUil, (POPMHUPYET HABBIKU
KPUTUYECKOI'O0 MBIIUICHHUS.

B yuebHOM Kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBHI
MaTEeMaTHIECKOTO MOJICTUPOBAHUS, KOTOPBIC PU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIETICH peallbHbIX CUTYaIlui, HUCCIEIOBaHUs ITHX MOJENel C MOMOIIBI0 amnmapara
anreOpbl 1 MaTEeMaTUYECKOTO aHallM3a, MHTEPIPETAIlUU MMOTYYCHHBIX pe3yabTaToB. Takue 3aaaHus
BIICTCHBI B KQX/IBIH M3 Pa3JIeioB MPOTrPaMMBI, IIOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca ITUPOKO
UCTIONIB3YETCS [IJIsl peIICHHs] MPUKIAJHBIX 3a1ad. [Ipu pemieHnn peanbHBIX MPaKTUYECKUX 3a/1ad
oOyyaromuecsi  pa3BUBAIOT  HAONIOJATENBHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBatbcs, UCIOIB30BAaTh AHANOTHIO, O0000IMaTh W KOHKPETU3HPOBATH MPOOIeMy.
JlestenpbHOCTh 1O (OPMHPOBAHUIO HABBIKOB pEIICHUS TPUKIAJHBIX 3a7ad OpPTaHU3yeTcs B
mpolecce U3y4eHMs BCeX TeM Y4eOHOTO Kypca «Anredpa v Hayajla MaTeMaTUYeCKOTO aHaIN3ay.
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Ha u3yuenue yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHaIHM3a» OTBOIHMTCS
272 qaca: B 10 xmacce — 136 yacoB (4 gaca B Hegeno), B 11 kmacce — 136 gacoB (4 yaca B HE/IEIIO).

['eomeTpus siBasieTcst OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro olmiero oopazoBaHus,
Tak Kak o0ecreurMBaeT  BO3MOXKHOCTh  M3Y4YCHHS]  JIUCIHUIUIMH  €CTECTBEHHO-HAyYHOU
HaIlPaBJICHHOCTH M NPEIMETOB T'yMaHUTAapHOro uukia. [lOCKOJNBKY JIOrMYECKOe MBILUICHHE,
dbopMupyeMoe TpU HU3YYCHHH OOYYAIOMIMMHCS TOHATHHHBIX OCHOB T'€OMETPHH, IPHU
JI0Ka3aTeJIbCTBE TEOPEM U TMOCTPOCHUM LEMOYKU JIOTMYECKUX YTBEPKICHUW NpPHU PELICHUH
reOMETPUYECKUX 33Ja4, YMEHHME BBIIBUIaTh M OINPOBEpPraTh TMIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TPU PEIICHUH 3a7ad €CTeCTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH (PU3MUECKHX
3a7a4.

Llens ocBoeHust mporpamMmbl yyeOHoro kypca «l'eomerpusi» Ha yriayOJE€HHOM ypOBHE —
pasBUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOyJaromuxcs MpH H3YYEHUH TEOMETPUH, Kak
cocTaBJIAOLIe npeaMmeTHoM obmactn «MaTtematuka M MH(pOpPMATHKa» 4Yepe3 obOecredeHue
BO3MOXXHOCTH TPHOOPETEHUsI W HCIIOJIB30BaHUs OoJiee TIIyOOKMX TE€OMETPUYECKHUX 3HAHUH U
NecTBUM, crnenupUUHBIX T€OMETPUH, U HEOOXOOUMBIX JUIsl YCIEUIHOro MNpo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMH 3a7jauaMu Kypca F€OMETPUU Ha YIIIyOJIEHHOM YPOBHE, PacIIUPSIOLIUMU U
YCUJIMBAIOIUMH Kypc 0a30BOIr0 YpOBHS, SBJISIOTCS:

pacuIMpeHue MpeacTaBIeHUs] O TEOMETPUH KaK 4acTH MUPOBOHM KyJIbTYpbl U (hOpMUPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (HUIypax Kak O BaXKHEUIIHX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJIIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOLIETO
MUpa, 3HaHWE TIOHATUIHOTO anmnapata o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

(dopMHpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTypax U
UX OCHOBHBIMHM CBONCTBaMH, 3HAaHHME TeopeM, (OpMyll U YMEHHE HUX HIPUMEHSATb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

q)OpMI/IpOBaHI/IC YMCHHUA PACIIO3HABATH HaA YEPTCKaAX, MOACIIIX U B PCAJIbHOM MHUPC
MHOTI'OTPpaHHUKHA U TEJIa BPAIICHUSA, KOHCTPYUPOBATH TCOMETPUUCCKUE MOJICIIN;

(opMUpOBaHKE TOHUMaHUs BO3MOKHOCTH aKCHOMAaTHUECKOI'O MOCTPOEHUSI MaTeMaTHYECKUX
Teopuit, GopMUPOBAHNE TOHUMAHUS POJIM AKCHOMATUKU MIPU MTPOBEJIEHUU PACCYKIACHHUI;

dbopMupoBaHHUE YMEHUS BJIaJIeTh METOJAAMHU J0KA3aTeNIbCTB U aJTOPUTMOB PELICHHS, YMEHHUS
UX IPUMEHATH, MPOBOAUTH JOKA3aTEIIbHbIE PACCYKICHHUS B XOJE PELICHUS CTEPEOMETPUUYECKUX
3aJa4 U 3a7a4 ¢ IPaKTHUYECKUM CojepKaHueM, (JOpMUPOBAHHE MPEICTAaBICHHSI O HEOOXOIMMOCTU
JIOKa3aTelabCcTB NMPH OOOCHOBAHWM MATEMAaTHUECKUX YTBEPKACHUH W POJIM aKCHOMATHKH B
IIPOBEICHUH JIETYKTUBHBIX PACCYXKACHUM;

pPasBUTHEC W COBCPHICHCTBOBAHHUEC HWHTCIUICKTYAJbHBIX KW  TBOPYCCKUX CIIOCOOHOCTEH
06yqalom1/1xc;1, IM03HaBaTeJIbHOM AKTHUBHOCTHU, HCCIICA0OBATCIbLCKUX YMCHHﬁ, KPUTHYHOCTH
MBIIIJICHUS, MHTEPECA K U3YUCHUTIO T'COMCTPUH,

dbopMupoBaHre (PYHKIMOHAIBHONH TI'PaMOTHOCTH, PpEJIEBAaHTHOW TI'E€OMETPUH: YMEHHUS
pacro3HaBaTh MPOSBIICHUS T€OMETPUUYECKUX MOHATUI, 0OBEKTOB U 3aKOHOMEPHOCTEN B pEaIbHBIX
KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHHUH JPYTHX YUEOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHMOCTEN
Y 3aKOHOMEPHOCTEN, MOAECIIUPOBAHNS PEATbHBIX CUTYallUH, NCCIEOBAHUS IOCTPOCHHBIX MOJAECIIEH,
MHTEPIIPETALUU [TOJTYUYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEpP)KAaTCIbHBIMUA JTUHUSAMU yueOHOTO Kypca «l'eomerpusi» B 10—11 kimaccax
apisitoTes: «[IpsiMble M TJIOCKOCTH B TMPOCTpaHCTBe», «MHoOrorpaHHukn», «Tema BpalieHUs»,
«BeKTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE, «/IBMKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH TOHITHUIMUN,
pENICBAaHTHBIMUA T€OMETPHH Ha YIiayOl€HHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJICp)KATEeNIbHBIM JIMHUSAM Y4eOHOro Kypca, a (opMupoBaHHE JIOTHUECKUX YMEHUH
pacrpenesieTcsi He TOJIBKO MO COACPIKATEIbHBIM JIMHUSAM, HO U TI0 rojgam oOydeHus. Conepxanue
o0pa3oBaHusi, COOTBETCTBYIOIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs DenepanbHOil paboueit
IIPOTPaMMBI, PACHPECIEHHBIM 110 TOJlaM OOYUYEHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOMPOCAM OOydaromuecs: o0paiaiuch HEOJHOKPATHO. DTO
MIO3BOJISICT OPraHNU30BaTh OBJIAJICHUE T€OMETPHUSCKUMHU IMOHITHSIMHU M HaBBIKAMH MTOCIIEI0BATEIHHO
U TIOCTYNaTeJIbHO, C COOJIIOJICHHEM MpPUHIUIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIOYATh B
OOIIYI0 CHUCTEeMY TI'E€OMETPUYECKHUX MPEICTABICHUI OOYJaroIIUXCs, paclupsis W yriuyomss eé,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marb ycnoBus Ui AuddepeHuranuu  o0yueHUs, MOCTPOCHUS WHIUBUIYaTbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOSCIICUNTh YIITYyOJIEHHOE U3ydeHUE TEOMETPUHU KaK COCTaBIISIONICH
yueOHoro npeamera «MareMaTuka;

MOJITOTOBUTh OOYYAIOIIUXCSI K TMPOJODKEHUIO W3YyYCHHsI MaTeMaTHKH C y4€ToM BbIOOpa
Oynymiedi mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY OOIMMM H MPOQEeCCHOHATBHBIM
o0OpaszoBaHHEM.

Ha uzyuenne yueGHOro kypca «l'eomeTpus» Ha yriayOoaEéHHOM ypoBHE OTBOIUTCS 136 yacos:

B 10 xmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

3.B nYHKT «Il1aHupyeMble pe3ybTaThl 0CBOCHHS V‘IeﬁHOFO npeamMera, Kypca» )IOﬁaBl/lTb u
HU3MCHUTD:

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 11 kiacce oOydaromuiics MOJYYUT CIEAYIOIIME NPEIMETHbIE
pe3yibTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMbl yueOHOTo Kypca «Anrebpa M Hayana
MaTeMaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:
CBOOOJTHO OTNEPUPOBATh MOHATUSAMH: HATYPaJIbHOE U LIEJ0€ YHCII0, MHOYKECTBA HATypaIbHbIX
U LEJIbIX YHCEeJ, UCIOJIb30BaTh NMpu3Haku aenuMocTtd uensix uncen, HOJl nm HOK HarypambHbIX

YUCCI U PCIICHUA 3a4a4, IPUMCHATH aJITOPUTM EBKJ’II/II(a;

CBO60I[HO ONCpHUpOBATh MOHATUCM OCTATKa IO MOAYJIO, 3alIMCBbIBATH HATYPAJbHBIC YHUCJIA B
Pa3IMYHBIX TO3UIIUOHHBIX CUCTEMAaX CHUCIICHUA,

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHUCIIO0 U MHOKECTBO KOMIIJIEKCHBIX UHCET,
MPEJICTaBISTh KOMIUIEKCHBIE YHCIIa B aNre0panyeckoil 1 TPUrOHOMETpUUYEcKoil (hopMe, BBIIOIHATh

apru(dMeTHUECKUE oTnepalii ¢ HUMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:



CBOOOJHO ONEpUpPOBATh MOHITUSIMH: UPPALMOHATIbHBIC, TOKa3aTeIbHbIE U JIOrapupMUyecKue
HEPAaBEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOUIbIO0 PABHOCUIIbHBIX NTEPEXO/I0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBO60,I[HO OoneprupoBaTh IMOHATHEM  TPUTOHOMCTPUYCCKOC HEPABCHCTBO, IIPHUMCHATH
H€O6XOI[I/IMBI€ (bOpMy.HLI JJI1 pCHICHU S OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: CHCTEMAa M COBOKYIHOCTh YPaBHEHHH M HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHHS] CUCTEMBI U COBOKYIIHOCTEH

palnuOHAJIbHbIX, UPPALIUOHAIIbHBIX, IIOKA3aTCIIbHBIX U J'IOl"apI/I(bMI/ILIeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

pewiatb  palMOHAJIbHBIE, HPpPALUOHAIbHBIE, IIOKa3aTelbHble, Jorapupmuyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEP KAILKME MOLYJIN U ITapaMeTpBbL;

NPUMEHSTH IpaduIecKue METObI U PeIICHHs] YPaBHEHHI U HEPaBEHCTB, a TAKXKe 3a/1a4 C
rapamMeTpamu;

MOJIEJIMPOBATh pealibHbIE CUTYAllUU HA SI3bIKE alreOpbl, COCTABIATH BhIPAXKEHUS, YPAaBHEHMS,
HEPaBEHCTBA U HUX CHUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIENOBaTb IIOCTPOCHHBIE MOJCIH C
MCII0JIb30BaHUEM ammnapaTa ajareOpbl, MHTEPIPETUPOBATD MTOJIYYEHHBIN pe3yibTar.

DYyHKIUUHA U TPaPUKH:

CTpOUTH TpaUKH KOMITO3UIMH (YHKIUH C TOMOMIIBIO AJIEMEHTAPHOTO HCCIEIOBAaHUS WU
CBOWCTB KOMITO3UIINH JABYX (DYHKITHIA,

CTPOUTH TE€OMETPUIECKIE 00pa3bl YpPaBHEHHUI 1 HEPABCHCTB HA KOOPAMHATHOMN TUIOCKOCTH;

CBOOOIHO OMEPUPOBATH OHATHUSMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKITHIA,

MPUMEHSTHh QYHKIIUHU JJIST MOJISITHPOBAHUS M HCCIICIOBAHUS PEATBHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajmu3a:

MCTIOJIb30BaTh IPOU3BOAHYIO JJIs UCCIETOBaHUS (PYHKIIMM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HAXOJUTh HaUOOIbIIIEe U HAUMEHbIIIee 3HaYCHHs (PYHKIIMY HEMPEPHIBHON HAa OTPE3KE;

MCIIOJTb30BaTh TPOU3BOIHYIO JUIS HAXO0XKICHUS HAMIIYUIIETO PEIICHUS B MPHUKIAIHBIX, B TOM
YHClie COIMAaTbHO-YKOHOMUYECKUX, 3a/1a4ax, JUIsl ONpeaeTIeHus] CKOPOCTH M YCKOPEHHUs TMpoliecca,
3alaHHOTO (POpMYIIOH WK TpadUKOM;

CBOOOJHO OIEPHPOBAThH MOHATHAMH: IEPBOOOpPA3HAsI, ONMPEACIEHHBIM WHTETPall, HaXOIUTh
MepBOOOpa3HbIE AJIEMEHTApPHBIX (YHKIMHA M BBIUUCIATH HWHTerpan mo Qopmyne HprooToHa-
JleliOnuma;

HaxXoAuTh IJIOIIaaN IINIOCKUX (1)I/Il"yp 1 00BEMEI TEJI C IMOMOIIBIO MHTCTPAJIA,

HUMCTb TPCACTABJICHUC O MATCMATHUYCCKOM MOJACIUPOBAHUHW Ha MHOPUMECPC COCTABJICHUA
nuddepeHIaTbHBIX YPaBHCHUH;

peuiaTth MNpPUKIaAHBIC 3aaa4dv, B TOM YHCIIC COLUAIbHO-D3KOHOMHWYCCKOI'0 H (1)I/ISI/I‘I€CKOFO
XapakTepa, CpCACTBAMH MATCMATUYCCKOT'O aHaJIN34a.

9



e K konHmy o0ydenuss B 11 kJjacce oOyJarouuics TMOMYYUT CIEAYIOMAE TPEIMETHBIC
pe3yibTaThl IO OTJACIBHBIM TEMaM pabodel mporpaMMbl yueOHOro kKypca «l eoMeTpus»:

CBOOOIHO OTIEPHPOBATH MOHATHSIMHM, CBAI3aHHBIMHU C HIMJIMHPUIECKOM, KOHMUECKON U ChepruiecKoit
HOBEPXHOCTSAMH, OOBSACHSITH CIIOCOOBI IIOJYyUEHHUS;
ONEpPHPOBATH TOHATHUAMH, CBA3AHHBIMU C TelaMH BPALICHUS: IMIUHIPOM, KOHYCOM, chepoil u
11apOM;
pacrio3HaBaTh Teljla BpalleHus (IHJIMHAP, KOHYC, chepa U 1map) U 0ObACHATh CIOCOOBI OTYYECHUS
TeJ BPAIlCHHUS;
KJIacCu(UIUPOBATh B3aUMHOE PACHIOIOKEHHUE CPephl U TIIOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOIOIPDAaHHMKOB M TeJ BpALIeHUs, OOBEMBI M IUIOLIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUIECKHUX TEJl C PUMEHEHUEM (OPMYIL;
CBOOOJHO ONEpUpPOBATh IOHATUSAMH, CBA3aHHBIMM C KOMOMHAIMAMHU Tel BpalleHUs U
MHOTOTPAaHHHKOB: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy M OMUCAHHBIH OK0JO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAILICHHUS;
BBIYUCIISATH COOTHOIICHHS MEXTY TUIOINAISIMUA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTb M3ydaeMmble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH H3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (UTYp: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BpaIlCHUS;
U3BJICKaTh, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HHGOPMALMIO O POCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;
CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH Oll€pallMM HaJl BEKTOpaMU;
3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKapTOBOM CHCTEME KOOPAMHAT;
pelatb TeOMETPUYECKUE 3a/add Ha BBIYMCIEHUE YIJIOB MEXAY MPSMBIMU U IUIOCKOCTSMH,
BBIUMCJICHUE PACCTOSIHMM OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/Ia MPU PELICHUH;
CBOOOJIHO ONEPHPOBATH MOHATUSIMH, CBA3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBIDKCHUI,
BBINOJIHATh M300pa’keHHs MHOTOTPAHHHMKOB W TeJI BpAIIEHUS MpPU MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CUMMETPUH, 3€pKaJIbHOW CUMMETPUHM, IIpU IOBOPOTE BOKPYI  IPsIMOM,
npeoOpa3oBaHus MOA00HUS;
CTPOUTh CEUEHUS MHOTOTPAaHHUKOB M TEJ BpallleHUs: CEYEeHUs LMIuHApa (MapasielbHO U
NEePIEHIUKYIIAPHO OCH), CEYeHHs KoHyca (TMapajulesibHbleé OCHOBAHMIO M TPOXOSAIIME Yepes3
BEpILMHY), CEYEHHUS 11apa;
MCII0JIb30BaTh METO/IbI IOCTPOECHMSI CEUYEHUI: METO/] CJIEZIOB, METOl BHYTPEHHET O IPOEKTUPOBAHH,
METO/1 IIEPEHOCA CEKYILEH IIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;
IPUMEHSTh TeOMeTpUUYecKrue (QakThl AJI1 PEUICHUs] CTEPEOMETPUUYECKUX 3a/iad, Mpearnoiararoiinx
HECKOJIBKO LI1aroB PeleHMs], €CIIU YCIOBHs IPUMEHEHU 3a/1aHbl B IBHOW U HESBHOM (hopme;
pelaTh 3a7a4yn Ha JJ0Ka3aTelbCTBO MaTEeMATUYECKUX OTHOLICHUHM M HaXOXKJIE€HHUE TeOMETPHUUECKHUX
BEJIMYUH;
MPUMEHSTh MPOrPaMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPH PEIICHUN
CTEpPEOMETPUYECKHUX 3a/1a4;
MIPUMEHSTH [TOJIyY€HHbIE 3HAHUS Ha MPAKTHUKe: CPAaBHUBAThH, aHAJIM3UPOBATh U OLIEHUBATh pealbHbIe
CUTyalluu, NMPUMEHATh U3YUYCHHBIE IMOHATHUS, TEOPEMBI, CBOICTBA B IPOLECCE MOUCKA PELICHUS
MaTeMaThuyecku chOpMYIHPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE
TE€OMETPHH, UCCIIE0BATh ITOCTPOEHHBIE MOJENIN C HMCIOJIb30BAaHUEM I'€OMETPHUUECKUX MOHATUN U
TeopeM, armapara airedpbl, pelmaTh MNpPAaKTUYECKUE 3a/ayd, CBA3aHHbIE C HaXOXIACHHEM
FE€OMETPUYECKUX BEIMUMH;
UMETh TMpEACTaBlIeHUsT 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTAaBHOM YacTu
byHaamMeHTa pa3BUTHs TEXHOJIOTHH.

4. B nvukt «Coaep:xkaHue v4e0HOro npeaMera», B pa3ae «0Q0001mainee NOBTOPEeHue Kypca
MATEMATHKH: aJreopbl M HAYAJA MATEMATHYECKOr0 aHAJHW3a, TeOMETPHH» JA00ABUTL
cJAeaVIONHEe TeMbI:
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1. MuoOXxecTBa, onepanuu HaJl MHOKecTBaMu. J{uarpammel Ditniepa-Benna.

2. Matpuiia CUCTEMBI IMHEWHBIX yYpaBHEHUN. ONpeaeuTeb MaTPHUILhI.

3. Touku pa3psiBa. AcUMITOTHI rpadukoB GyHKIMi. CBOMCTBA QYHKINH, HETPEPHIBHBIX HA
OTpe3Ke.

4. KoMI1eKCHbIE YHca.

5.J100aBUTL B _cojiep:KaHHeE padoyeii  MporpaMMbl_NSAThIM _IYHKTOM «MaTtepuajabHO-
TeXHHUYEeCKoe o0ecrneueHne Y4e0HOro mpoiecca) u M3J0:KUTh €ro B CJeAVIOIeH peTaKIuu;

«MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O ITPOLECCA»

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1.AranacsH, JL.C. T'eomerpus, 10-11: yueOnuk mis oOmieoOpasoBarenbHbIX yupexaenuii/ JI.C.
Artanacsan, B.®.byry3os, C.b.Kagomiies. - M.: [Ipocsemienue,2014

2. MopakoBuy, A.I'., CemenoB I1.B. Anrebpa u nHayanma ananmu3a 11 kmace: yd4eOHHMK aust
0011e00pa30BaTeIbHbIX YUpekKACHUN (MPOPMIbHBIN ypoBeHb) - M.: MHeMo3uHa, 2015.

3. Mopakosua, A.I'., Cemeno II.B., Aurebpa um nHavana anaymsa 11 xmacc [Tekcr]:
3aIaYHUK IS o011eo0pa3oBaTebHbIX  yUPEKICHUH  (MpOGMIbHBIN YypoBeHb) - M.:
Mmuemo3suna, 2015.

METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

1. Mopaxosuu A.I'. Tynpuunckas E.E. Anre6pa u Hauana ananmsa. 10-11 knacc.: KonTponbHbIe
pabotsl Wit 0b61ieo0pa3oBar. yupexaenuii.-M.: MHemMo3uHa.

2. Anre6pa M Hayana MaTeMaTHYeCKoro aHanmsa. 11 knacc. Metoaudeckoe HocoOue sl yUUTENs.
(mpodunbeHbIi ypoBeHb) - Mopakosuu A.I'., Cemenos I1.B. 2010r.

3. Pypykun A.H. IToypounsie pa3paboTku 1o anreOpe W Hauajam aHanusa. 11 kiacc : mocobue
s yuurens / A.H. Pypykun, U.A. Macnennukosa, T.I'. Mumunna.— Mocksa : BAKO, 2020.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru Eaunas komnekuus nupoBeIX 00pa30BaTENbHBIX PECYPCOB.
2. http://www.openclass.ru OTkpbIThiii Kiacc. Bce pecypchl pa3MelneHbl 10 MPEeIMETHBIM

o0nacTsam.

3. https://uchi.ru/ «Yuun.py» - HHTEpaKTHBHBIC KYPChI [0 OCHOBHBIM MPEIMETaM H TOATOTOBKE

K MpOBEpOYHBIM paboTaMm, a TakKe TEeMaTHYeCKHe BEOMHAphl 10 AWCTAHIMOHHOMY
00y4eHuI0.

4. https://resh.edu.ru/Poccuiickas snmexkTpoHHas mKona. bombimoir Habop pecypcoB Iuist
0o0y4eHus: (KOHCIIEKTHI, BHICO-JICKI[MH, YIPAKHEHHS W TPESHUPOBOYHBIC 3aHATHS,
METOIUYECKHE MaTepUalIbl JJISl YUUTEIIS.
http://www.edu.ru ®enepanbHbiii mopran «Poccuiickoe oOpazoBaHHey.

6. http://ege.edu.rulTopran wuHpOpMAMOHHON mOAACpPKKM EIWHOrO ToCyIapCTBEHHOTO
9K3aMeHa.

7. http://fipi.ru_Caiir denepaibHOTO HHCTUTYTAa TEIArOorMYecKUX H3MEpeHui. PasmerneHs
KOHTpOJIbHBIE U3MepUTenbHble MaTepraiibl EI'D u sx3amena B HOBo# (opme uig 9 kiacca,
NOCOOHS JJIS TOJITOTOBKH K DK3aMEHaM.

8. https://www.enuHbiiypok.pd/ EnuHbIi ypok.

9. https://alexlarin.net/ Caiitr A.Jlapuna. IlyOonukyeT maTepuaisl ajist moarotoBku k EI'D mo
Maremartuke, 06a3a 3amau Gopmupyercss Ha ocHoBe OTKpbITOro baHka, TPEHUPOBOYHBIX U
JMAarHOCTUYECKUX paboT, MPOOHBIX U peasibHbIX BapuantoB EI'D u OI'D.

10. https://infourok.ru/  Wudboypok. — Beaymuii oOpa3oBarenbHbIi mopTanm  Poccuu.
[omynspHbI CcalT, OPraHU3YIOIIUI KOHKYPCBHI, OJIMMIHUANbl, BUKTOPUHBI B 00JacTu
MaTeMaTHKH JUIsl IeTei, KOTOPhIM HEOOXOANMO MOBBIIIATH MOTHBAIHIO K MATEMAaTHKE.

11. https://math.edu.yar.ru/ MaremaTiika Jaias  BceX —  0Opa3oBaTEeIbHBIA  MOPTAJ.
JINCTaHIIMOHHBIE YPOKH, WHTEPHET-COPCBHOBAHUS, MAaTEMaTHYeCKHE COPEBHOBAHUS,
CCBUTKHU Ha TIOJIE3HBIC PECYPCHI M COOPHUKHM MHTEPECHBIX 33/1a4
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