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IHOACHUTEJIbBHAA 3AIINCKA

Pabouast mporpamma y4eOHOTO Kypca «Anredpa M Havajla MaTeMAaTUYECKOTO aHAIN3a» U
«["eometpusi» GasoBoro ypoBHsi i oOywarommuxcs 10 —11 ximaccoB pazpaboTaHa Ha OCHOBE
denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBLHOIO CTAaHIApTa CPEIHETO 00Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHMU, TPEIBIBIIEMBIX K MaTeMaTHYeCKOMY
00pa30BaHUIO, U TPATUIUN poccHiickoro obOpa3oBanwms. Peanuzanus mporpaMmbl oOecrieunBaeT
OBJIAZICHUE KIIFOYEBBIMH KOMIICTCHIIUSIMHU, COCTABIISIOUIMMH OCHOBY JUIS CaMOpa3BUTHUS U
HETPEPHIBHOTO 00pa30BaHMs, EIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO U MTO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajna MaTeMaTHYeCKOro aHalIM3a» SBJSETCS OJHMM U3 Haubosee
3HAYUMBIX B IpOrpaMMe CTapuieil IIKOJbI, MOCKOJbKY, C OJHON CTOpOHBI, OH OOecreynuBaeT
MHCTPYMEHTANbHYIO 0a3zy JUIsl M3y4eHHs] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C Jpyroi
CTOpPOHBI, (OpMHUpPYET JOrHYecKoe M aOCTpaKTHOE MBIIUIEHHE Y4Yalluxcs Ha YpOBHE,
HE0OX0IMMOM JJIsl OCBOGHMSI KypCOB MH(OPMATUKH, 00II€CTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B
pamMKax JIaHHOTO Kypca ydallhecs OBJIaJIeBAlOT YHHUBEPCAJIbHBIM $I3bIKOM COBPEMEHHOM HayKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anrebpbl u Hauanm MareMaTHYecKOro aHajau3a 3akKja/bIBaeT OCHOBY JJISl YCHEIIHOTO
OBJIaJICHUS 3aKOHAMH (PU3HUKHU, XUMHUH, OUOJIOTUHU, TOHUMAHUS OCHOBHBIX TEHICHIIMH SKOHOMUKH
U OOIIEeCTBEHHON JKU3HU, IO3BOJIIET OPHEHTUPOBATHCI B COBPEMEHHBIX IHU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOW JXM3HU. B Toxke
BpeMsi OBNaJicHHE aOCTPaKTHBIMM U JIOTUYECKHM CTPOTUMHU MAaTeMAaTHYECKUMU KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPKICHMUS,
UCII0JIb30BaTh 0000IIeHne U KOHKpeTH3aluio, a0CTparupoBaHME U aHAJIOTHUIO, (OPMHUPYET
KpeaTHUBHOE M KPUTHYECKOE MbIIeHHe. B Xone n3ydeHust anreOpbl U Hayall MaTeMaTHYeCKOTO
aHajM3a B CTapllIel IIKOJIE y4Jalluecs IMOJIy4aroT HOBBIA ONBIT PELICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~ MaTreMAaTUYeCKUX  MOJENIEeW  peajbHbIX CHUTyalud W
MHTEpIpETAlMM  [OJYYEHHBIX PEIICHUH, 3HAKOMATCA C NpUMEpaMH MaTEeMaTUYECKUX
3aKOHOMEPHOCTEW B IMpPHUPOJIC, HAYKE U B HCKYCCTBE, C BBIJAIOIIUMHUCSI MATEMAaTHYECKUMU
OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnamaer 3HauuTEILHBIM BOCIIUTATENBHBIM MTOTEHIIMAIOM, KOTOPBIN peanu3yeTcsl Kak
yepe3 y4eOHbI MaTepuai, crnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOH IesITenbHOCTH, TPeOyIoIeld CaMOCTOATEIbHOCTH, aKKYpaTHOCTH,
MPOJAOJKUTENIbHOM KOHLIEHTPAMU BHUMAHMS U OTBETCTBEHHOCTH 32 MOJyYE€HHBIN Pe3yJIbTar.

B ocHoBe Meroauku oOyueHusi anreOpe U HayalaM MAaT€MaTHYECKOrO aHalu3a JIeKHUT
JeSITeNbHOCTHBIN MPUHIIUI O0yUCHHUS.

CrpykTypa Kypca «Anredpa ¥ Hayajga MaTeMaTHYeCKOTO aHAM3a» BKIIIOYAET CIETYIOLIe
coJiepKaTelbHO-METOIMUYECKUe JHUHUU: «Yucna M BbIUMCICHUS», «DYHKUUMU U TIpaduKn,
«YpaBHEHUs U HepaBeHCTBa», «Hadana matemarnueckoro aHaimsa», «MHOXKECTBA U JIOTHKa.
Bce oCHOBHBIE cOzEp/KaTEIbHO-METOUYECKUE JIMHUM M3Yy4alOTCs HAa MPOTSHKEHUM IBYX JIET
oOy4yeHHs B CTaplIeil MHIKOJe, €CTeCTBEHHO NOMOJIHASA JPYr JApYyra M IOCTENEHHO HACBIIAsCh
HOBBIMHM T€MaMHU U pazjenamu. JJaHHBIN Kypc SBISETCS MHTETPAaTUBHBIM, TIOCKOJIBKY OObEIUHSET
B cebe coJepKaHWe HECKOJbKHX MAaTeMaTHYeCKUX JUCHMIUIMH: anredpa, TPUTOHOMETpUs,
MaTeMaTUYECKUN aHaJIn3, TEOPUsSI MHOKECTB U Ap. [lo Mepe Toro xak ydamiuecs: OBJIaJieBalOT BCE
Oojiee MIMPOKUM MaTeMaTHMYECKHM ammapaTtoM, Yy HHUX I[OCIelI0BaTeNbHO (QopMupyercs u
COBEPUIECHCTBYETCSI YMEHUE CTPOUTH MATEMAaTUYECKYI0 MOJIENb PEaJbHOW CUTyallud, IPUMEHSTh
3HaHUS, MOJIyYeHHbIE B Kypce «Anredpa M Hayala MaTeMaTHYeCKOTO aHalIW3a», JUIS peIleHHs



CaMOCTOSITENIbHO CPOPMYIMPOBAHHONW MaTEMaTUYeCKOM 3ajaud, a 3aTeéM WHTEPHpPETHPOBATH
IIOJIY4ECHHBIN pe3ysbTar.

ConepxaTenbHO-MeTOAMYECKast TUHUA «YKcaa U BRIYUCICHHS» 3aBepiiaeT (GOpMHUPOBAHNE
HABBIKOB HCIOJIBb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOEe OBLJIO HA4aTO B OCHOBHOM miKoie. B
cTapiieil mKoje oco0oe BHHMMaHHE yaensercs (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIOYAIONIMX B Ce0S MCIOJIB30BAHUE PA3IUYHBIX (OPM 3aluCH ACHCTBUTEIHLHOTO
4lclla, YMEHHE palMOHAIBbHO BBINOJHATh JEUCTBUS C HUMH, JeiaTh NPUKUIKY, OLICHUBATb
pesynbrar. OOydaromuecsl MOJIy4aroT HABBIKM MPHOMMKEHHBIX BBIYMCICHUN, BBITIOJIHEHUS
NEWCTBUI C YMCIIaMU, 3allMCaHHBIMU B CTaHIAPTHOH (OpMe, HCIOJIB30BAHUS MATEMaTHYECKHX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BbIPAXKEHUM.

Jluaus «YpaBHEHUSI U HEPABEHCTBa» pPEATU3YETCS Ha MPOTSHKEHUM BCEro OOydeHHus B
CTapuiel IIKoJie, MOCKOJbKY B KaXJIOM pas3ieie IporpaMMbl IPEAyCMOTPEHO pelIeHne
COOTBETCTBYIOIINX 3a/1a4y. OOyyarouiecs: OBIaJEBalOT Pa3IMYHBIMU METOJIAMHU PELICHUSI LIETIbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX, MMOKA3aTEIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUUECKUX
yYpaBHEHUM, HEPaBEHCTB U UX cucteM. [lomydeHHbIe YMEHHS HCIOJIB3YIOTCS MPU HUCCIEIOBAHUU
(GYHKIME C MOMOIIBIO MPOU3BOJHOM, PEIIEHUH NPUKIAIHBIX 337a4 M 337a4 Ha HaxO0XKJEHUe
HauOOJBIINX U HaUMEHBIIMX 3HaueHUM (QyHkiuu. [laHHas cojeprkaTesbHas JIMHUS BKJIIOYAET B
ce0s Takke (popMUPOBAHUE YMEHUH BBIOJIHATH PacyETHI 10 popMysaM, Ipeodpa3oBaHus LENbIX,
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TaKkKe BbIPAKEHUH,
coJlepKalluX cTerneHn U Jsorapudmel. bmaronmaps u3ydeHuro anredpandyeckoro matepuana
MIPOUCXOJUT JalIbHENIIee pa3BUTHE aJTOPUTMUYECKOTO W aOCTPAKTHOIO MBIIUICHUS Yy4allluxcs,
(bopMUpYIOTCS HABBIKUM JEIYKTUBHBIX pPACCYKJEHUH, pabOThl C CHUMBOJIBHBIMH (Qopmami,
MIpe/ICTaBJICHHUS] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBeHCTB. AnreOpa
npepiaraeT 3pGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHUS MPAKTUYECKHX U €CTECTBEHHO-HAyYHBIX
3a/1a4, HarJIsIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUS «DyHKIMKU U TpaduKu» TECHO MEperieTaeTcs C
JOPYTMMU JIMHUSIMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 334a€T NOCIEI0BATEIbHOCTh N3YUEHUS
Marepuana. M3ydeHne CTeneHHOM, MOKa3aTelbHOH, JorapuMUUECKOW U TPUTOHOMETPUUCCKUX
(GyHKIMM, UX CBOMCTB U IpadUKOB, HUCIOJIb30BaHWE (DYHKIUN A pElIeHUs 3aaady U3 APYTrux
y4eOHBIX MMPEAMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIU30M, TaK U
C pelleHreM ypaBHeHU 1 HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHKE yenseTcs GOpMUPOBAHUIO
YMEHHs BbIpakaTh (opMyJamMH 3aBUCUMOCTU MEXIY Pa3IMYHBIMU BEIMYMHAMU, HUCCIEO0BATh
MOJIyueHHbIe (PYHKIUHU, CTPOUTHh UX rpaduku. Marepuan 3Toi coaep)KaTeabHOW JTUHUM HalleleH
Ha pa3BUTHE YMEHHUU M HABBIKOB, MTO3BOJISIOIIMX BBIPAKATH 3aBUCUMOCTH MEXIY BEJIMUYMHAMU B
paznmuuHOil (popme: aHAIUTHYECKOW, Tpaduueckord U cioBecHOW. Ero m3ydeHume crocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKpETHU3aIluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas 1uHUAs «Hauyana maTemMaTH4yecKOoro aHaiu3a» I03BOJIAET CYIIECTBEHHO
pacIIupUTh KPYr KaK MaTeMaTUYEeCKHX, TaK M MPUKIAJAHBIX 33a7a4, JOCTYIHbBIX 00yJaromumcs, y
KOTOPBIX MOSBJISIETCS BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH rpaduku PyHKIUH, ONpPEAensiTh ux
HauOOJbIINEe U HAaWMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOman Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YyCKOpeHus mpoueccoB. JlaHHasg cojepKaTelbHas JIMHUS OTKPHIBAE€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHHMSI MAaTe€MaTH4YEeCKMX MOJENEH pealbHbIX CUTyalud, HaxO0XICHUS
HAaWIY4lIEro pEeUlIeHHWsT B TNPUKIAAHBIX, B TOM 4YHCIE COLHMAIBHO-DKOHOMHUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMHM MAaTe€MaTH4YEeCKOro aHajii3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMaNIbHO-TOTMYECKOTO U KPEaTMBHOTO MBIIIICHUS, (OPMUPOBAHHUIO YMEHUN pacro3HaBaTh
NIPOSIBJICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydarouiyecs y3HaIOT O
BBIJIAIOLIUXCS PE3YJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTHS MATEMATHKU KaK HAYKH, U UX aBTOpax.

CopnepxarenpHO-MeTOANYECKAsl JIMHUSA «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
2JIEMEHTaM TEOPUHM MHOXKECTB. T€OPETUKO-MHOKECTBEHHBIE NPEACTABIECHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHOM MaTeMaTWKH U TpeaaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 0O0bEIUHSIONINI
BCE pa3lenbl MaTeMAaTUKU M €€ MPWIOKEHHWH, OHHU CBA3BIBAIOT pAa3Hble MaTEeMaTUUYECKUE



JTUCIHHIUIMHBL B €auHOE Ienoe. [l03ToMy BaKHO JaTh BO3MOKHOCTH IIKOJIBHUKY TOHHMATH
TEOPETUKO-MHOKECTBEHHBI SI3BIK COBPEMEHHOW MaTeMaTUKH ¥ UCIOJIb30BaTh €ro Ul
BBIPKEHUSI CBOMX MBICTICH.

B kypce «AnreOpa u Hayaya MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTEeMaTHYeCKOT0 MOJICIUPOBAHUS, KOTOPbIE NPU3BaHBI CHOPMHUPOBATH HABBIKA IMOCTPOCHHUS
MoJIeJiell peallbHbIX CUTYyallMi, MCCIEOBAaHUS 3THUX MOJIENEH ¢ MOMOIIBI0 anmnapara aareOpsl U
MaTEeMaTHYeCKOT0 aHajW3a W WHTEPHpPETAlliy TIOMYyYCHHBIX pe3ysbTaToB. Takue 3agaHus
BIUICTCHBI B KaXKIBIH M3 Pa3/IeJIOB IMPOTPaMMbl, TOCKOJIBKY BECh MaTepHal Kypca IIHPOKO
WCIIOJIL3YETCS JIISl PEIICHUs MPUKIIAJHBIX 3a/1ad. [Ipy peleHnn peabHbIX MPAKTHYCCKUX 3a1ad
yyalquecs  pa3BUBAIOT  HAOMIOJATEIBHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HUCIOJb30BaTh AaHAJIOTUIO, 0000IIaTh M KOHKPETU3UPOBATH IPOOIIEMY.
JesTensHOCTh 10 (DOPMHUPOBAHHWIO HABBIKOB PEIICHUS TPUKIAJIHBIX 3a7ad OPraHu3yeTcs B
MpoIIeCCe U3YUEHUSI BCEX TeM Kypca «Anredpa U Hayaia MaTeMaTHYECKOTO aHATN3ay.

BaxxHocth yueOHOTO Kypca TEeOMETPHM Ha YpPOBHE CpeaHEro oOmero o0pa3oBaHUA
0O0yCITOBJICHA TMPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX M MPEJAMETHBIX pPE3yJIbTaTOB
0oOydYeHUs] TEOMETPUH B HANPABICHUH JUYHOCTHOTO PA3BUTHUS OOYJarommMXcsi, (OPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW T'PAMOTHOCTH, W3y4YCHHs] APYTrUX YYeOHBIX TUCITUIUIAH.
PasBuTHe y 0OydYarommxcsi TPAaBWIBHBIX MPEACTABICHUH O CYINITHOCTH H IPOMCXOXKICHUH
TCOMETPUYCCKUX aOCTPaKIUH, COOTHONICHUU PEATHhHOTO M HJICaTBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYE€CKON HAyKOMW SIBIICHWI U MPOIECCOB PEATbHOTO MHpPA, MECTE TEOMETPUHU B CHUCTEME
HAayK M POJM MaTEeMaTHYECKOTO MOJICIMPOBAHKMS B HAyYHOM TIO3HAHWH W B IPAKTUKE
CrocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHHUS YUYANIMXCsA, a TaKKe KavyecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

l'eomerpus sBisiercs OgHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs, TaK Kak 00eCleYMBAET BO3MOKHOCTh H3YUEHHUS KaK JUCHUIUIMH €CTeCTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MebllIeHHE, GOpMUpPYEMOE IPU U3YUYEHUU 00YyUYaIOIUMUCS OHSITUHHBIX OCHOB
TreOMETPHUH U MOCTPOCHUHU LIETIOYKHU JIOTUYECKUX YTBEP)KJIECHUHN B XOJ€ PEUICHUS T€OMETPUUECKUX
3a/la4, YMEHHE BBIJIBUraTh U OIPOBEprarb TUIOTE3bl HEMOCPEACTBEHHO HCHOJIb3YIOTCS MpHU
pELIeHUH 33a]]a4 eCTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3HKH.

YMeHue OpHUeHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX
NesITeNbHOCTH YenoBeka. OpHeHTalus YeloBeka BO BPEMEHH U MPOCTPAHCTBE — HEO0OX0IuMOe
YCIIOBHE €r0 COIMAIBHOTO OBbITHS, (hOpMa OTPaKEHUsI OKPYKAIOILEro MUPA, YCIOBHE YCIEUIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus NeCTBUTEIHHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00Opa3aMu OOBbEAUHSAET pa3Hble BUAbI yUEOHONW U TPYJOBOU NIEATEIBHOCTH,
SABJISETCA OJHUM U3 TNPOPECCHOHANBHO BAXKHBIX KauecTB, IOATOMY aKTyajdbHa 3ajadya
(dbopmupoBanus y 00y4arOUIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH OOPa3HOTO
MBIILJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TOJrOTOBKE K MPAKTHUECKOH IESITeNbHOCTU TI0
MHOTHM HalpaBIICHUSIM.

Lenb ocBoeHust mporpaMmel yueOHOTo Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00y4eHHUS —
obmieo0pazoBarenbHOe W OOLIEKYABTYpHOE pa3BUTHE OOydaroluxcs uepe3 obecredeHue
BO3MOHOCTH MPUOOPETEHHs] U HCMOJIH30BAHUS CHUCTEMATHYECKMX T€OMETPUUYECKUX 3HAHUNA U
NEeUCTBUM, crienu(pUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOLKEHUsS 00pa30BaHuUs MO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpamMma mo reomeTpun Ha 6a30BOM YpPOBHE MpeAHA3HAUEHA I 00yJaIoNINXCsl CpeIHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUH HAa YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazoMm, oOyyaromiuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOHWTH OOIIHE
MaTeMaTH4eCKUe YMEHHUS, CBsI3aHHBIC CO CIEU(PUKON TeOMETPUU U HEOOXOAUMBIC IS KU3HU B
COBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTH H3YyYHTh T'€OMETpUI0 Ooiee
rIyO0oOKo, €cnu B JajbHEilIeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPHYECKHX 3HAHUSX B
npodeccuoHABHOM IS TEIBHOCTH.



JloCTIDKEHHE LeM OCBOSHHS MPOTPaMMbI 00ECIIEUNBACTCS PEHICHUEM COOTBETCTBYIOIIUX
3agad. [IpuoputeTHBIMU 3a1a4aMu OCBOCHHUs Kypca «l'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax sBJISAIOTCS:

e (opMUpOBaHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MHPOBOW KyJIbTYphl U OCO3HAHHE
e€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMUpOBaHUE MMPEACTABICHUS 0 MHOTOTPAaHHUKAX U TeJIaX BPAIICHUS KaK O BOKHEHIINX
MaTeMaTHYEeCKUX MOJEIAX, IO3BOJISIIOIIMX ONKMCHIBATh W M3ydaTh pa3HbIC SIBICHUS
OKPYXAIOIIEro MUPA;

e (QopMUpOBaHHWE YMEHHS pACIO3HABATh HA YEPTEKAX, MOJEISIX W B PEATHHOM MHpPE
MHOTOTPaHHUKH U TeJIa BPAIICHHS;

e OBJAJCHHE METOJAMU pEIIeHWs 3aJady Ha TOCTPOCHMS Ha  HM300paMKeHHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupOBaHNE YMEHHUS OTIEPUPOBATH OCHOBHBIMH MOHITHSIMHU O MHOTOTPaHHUKAX U TeJlax
BpaIllleHUs U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJCHHE AITOPUTMAMH PEIICHHS OCHOBHBIX THIMOB 3a1a4; (GOPMUPOBAHUE YMEHHS
MPOBOJUTh  HECJIOXHBIE  JOKa3aTelIbHbIE  PACCYKICHUS B XOJ€  pEIICHUs
CTEPEOMETPUUECKHX 3aJ1a4 M 33J1a4 C MPAKTUUYECKUM COJIEP)KaHUEM;

e pa3BUTHE  HUHTEIUIEKTyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  0Oydaromuxcs,
MTO3HABATEIFHOW aKTUBHOCTH, HCCIICIOBATEILCKUX YMEHUM, KPUTHIHOCTH MBITIUICHHS;

e (dopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPHUH: YMEHHUE
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYallUSIX W TP W3y4EeHUH JAPYTUX YYEOHBIX TIPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIUPOBAThH UX HA S3BIKE TEOMETPUHU
M CO3/1aBaTh T€OMETPUYCCKHUE MOJICIIH, PUMEHATh OCBOCHHBIN T€OMETPUUYCCKUN armapaT
JUIsL PEIICHHUS TPaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, WHTEPIPETHUPOBATH M OIICHUBATH
MOJTyYCHHBIC PE3yIbTaThl.

OTAMYUTEIEHONH 0COOEHHOCTHIO MPOTPAMMBI SIBJISICTCS] BKIIFOUEHHUE B KYpC CTEPEOMETPHUH B
Havajie ero M3y4deHus 3a7ad, periaeMbIX Ha YPOBHE MHTYHUTHUBHOTO MO3HAHHS, U OMPEACIEHHBIM
o0pa3oM opraHu3oBaHHass paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO H
MPOCTPAHCTBEHHOTO  MBIIIUICHHS, CTUMYJIUPYET TNPOTEKAaHWE HWHTYUTUBHBIX TIPOIIECCOB,
MOTHBHPYET K JaJIbHCUIIIEMY U3YUCHHIO TIPEIMETA.

[Ipeanourenne oOTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTh
TEOPETUYCCKUE 3HAHUS HMMCIOT B CBOCH OCHOBE YYBCTBEHHOCTh IMPEAMETHO-TIPAKTHYECKOM
NEeSTEPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEICTABIICHUH Y YYAIIUXCS B KYpPCE CTEPEOMETPUH
MPOBOJUTCS 3a CYET PEIICHMS 3aJad Ha CO3JaHKME IMPOCTPAHCTBEHHBIX OOpa30B W 3a7ad Ha
OTIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznmaHue oOpa3a TPOBOJIUTCS C OIMOPON Ha
HarJITHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSX OTBICYEHHSI OT HATJIATHOCTU, MBICIIEHHOTO
M3MEHEHHUS €r0 UCXOJHOTO COJCPIKAHMS.

OcHoBHbIE  coaepxaTenbHble JMHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «I[IpsMbple ¥ IIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BekTtopsl u
KOOPAMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUN paclpeesieTcs He TOJIbKO
M0 COJEp)KATENbHBIM JIMHUAM, HO M 1O TOoJaM OOy4YeHHs Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHusl.

CogmepxaHre 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOCHUS
pabodeil mporpaMmel, pacipeAeNEHHbIM M0 To/1aM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBNAJCHHE  TEOMETPUYECKHMMH  TOHATUSAMHM M  HABBIKAMH  OCYIIECTBISJIOCH
MOCJIEIOBATENIFHO U MOCTYMATEIbHO, C COOMIOCHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAHHUS BKIIOYAIUCH B OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX IMPEICTaBICHUN OO0yJarommxcs,
pacmupsisi u yriay0msis e€, o0pasysi MpOYHbIE MHOKECTBECHHBIE CBSI3H.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenne reomerpun oTBOAUTCS 2 Yaca B Henenro B 10 kimacce u 2 yac B Henenmio B 11
KJIacce, BCEro 3a JiBa roja oOydenus - 136 yaeOHBIX daca.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

B y4ebHOM IUTaHe Ha M3ydeHHME Kypca aiareOpbl M Hayal MaTeMaTHYSCKOrO aHau3a Ha 0a30BOM YpPOBHE
oTBOAMTCS 2 4yaca B Hezlento B 10 kiacce u 4 yaca B Henmenmto B 11 kimacce, Bcero 3a jBa rojga o0ydyenus 272
yaca.

OCHOBHOE COJEPKAHUE
11 KJIACC

Yucia v BBIYUCTICHUSA

Harypanbubie u nensie uncna. [Ipu3Haku AeIUMOCTH LEIbIX YHCEIL.
Crenenb ¢ pallMOHAJIbHBIM MOKa3areneM. CBOMCTBA CTENEHH.
Jlorapudwm yucna. JlecaTnaHble U HATypaTbHBIE JTOTAPUPMBL.



YpaBHeHHUS U HEPABEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPU(PMBI.

[IpeobpazoBanue BEIpayKEHHA, COACPIKALINX CTENIEHN C PAIOHAIBHBIM TIOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUs U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PelieHue npukiIagHbIX 3a7ad € [OMOILIBIO CHCTEMBI
JINHEWHBIX YPABHEHUN.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKHUX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00JaCTe HayKH U pearbHOM JKU3HU.

DyHKIUHN U rpaGuKU

Oynkuus. Ilepuonnmueckne  ¢yHkuuu. IIpomMexyTku  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U MUHUMYMBbI (yHKiuu. HanOosbliee u HaumMmeHblllee 3HadeHHE (YHKIMM Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKHU.

Hcnonws3oBanne rpadukoB GyHKIUH A1 pEIICHUST YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Ucnons3oBanne rpadukoB (QYHKIMA IS WCCICTOBAHUS TPOIIECCOB W 3aBHCHMOCTEH,
KOTOPBbI€ BO3HUKAIOT IPU PEIIEHUH 3a/1a4 U3 APYrUX Y4eOHBIX IPEIMETOB U pEaIbHON K U3HHU.

Hauyana maTeMaTH4eCcKOro aHaJIu3a

HenpepriBabie ¢pyHKIIMI. MeTo1 HHTEPBAIOB JIJ1sl pEIICHHs] HEPABEHCTB.

[TpousBonas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[IpousBonnbie 3meMeHTapHbIX (QyHKUKUNA. DOPMYINbI HAXOXKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKLIUH.

[IpumeHeHne NPOU3BOJHON K UCCIETOBAHUIO (PYHKIUNA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HaMMEHbBILEro 3HaYeHUsI PYHKIIUU Ha OTPE3KE.

[Ipumenenure TPOU3BOAHON [UISI HAXOXKJACHUS HAWIYYIIEr0 PEIIeHUS B MPHUKIATHBIX
3a/1a4ax, Ajs onpeAeseHUs] CKOPOCTH MPOLIECca, 3alaHHOTO (OPMYION WU TPaAPUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wnrerpan, ero reomMerpuueckuii u (PU3MYECKHil cMbIca. BblunciieHne uHTErpasia Io
dbopmyne Herorona—JleiiOHuna.
O0o01marniee NOBTOpPeHNe Kypca ajredpbl M1 Haya1 anaau3a 3a 10- 11 kaacebt
Uucna u anreOpanueckue nmpeoOpa3oBanus. YpaBHeHus. HepaBenctBa. Cucrembl ypaBHEHUN U
HepaBeHCTB. [IpousBogHas GyHKIMU U ee MPUMEHEHUE K pelIeHuIo 3a1a4. OYHKIUU U TpaduKH.
TexcToBble 3aa4n HA MPOIICHTHI, IBUYKEHHE, TPOTPECCHH.

I'eomerpus

BexTophl B mpocTpancTrBe

Ilonsatue BCKTOpa B NPOCTPAHCTBC. CrnoxxeHre U BBIYMTAaHUE BCKTOPOB. YMHOXEHHE BCKTOpPA Ha
YHUCJIO. KOMHJIaHapHBIe BCKTOPBI.

MeToa KOOPANHAT B MPOCTPAHCTBE



KoopaunaTsl TOUKH U KOOpAKMHATEI BeKTOpa. CKalspHOE IIPOU3BENECHUE BEKTOPOB. J[BUKEHUS.
Huannap, KoHyc, mwap

[Tonstne wwmnapa. IDiomanes mnoeepxHoctr wwiMHApPA. I[loHstue konyca. Ilnomanp
MOBEPXHOCTH KOHyca. YceueHHbli koHyc. Cdepa u map. YpaBHenwe cdepbl. Bzanmuoe
pacnoJiokeHue cdepsl u miockoctu. KacarensHas mmockocts k chepe. [Inomans cdepsr

O0BbeMBI TeJa

O0beM TpsMOyroJibHOTO mapajuienenumnena. O0bemMbl TpAMOil Mpu3Mbl U WMHAPA. OObEMBI
HAKJIOHHOW MPU3MBI, MUpaMHJIbl U KoHyca. O0beM mapa u miomaas chepbl. OObeMbl IIApOBOTO
CEKTOPa, IIapOBOr0 CErMEHTA U IIapOBOTO CIIOS.

O06o0maroniee NnoBTOpPeHUE

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyeOHOTO Tpeamera «MaTemaThka» IOJDKHO OOECIeYMBaTh JIOCTHIKCHHE Ha
YpOBHE CcpeAaHero o0mero oOpa3oBaHHS CIEAYIONUX JUYHOCTHBIX, METANpeAMETHBIX U
MIPEeIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS MpPOTpaMMbl y4eOHOTo mnpeamera «MaTtemaTukay
XapaKTEPHU3YIOTCS:

I'pakjaHCKOE BOCIIMTAHUE:

chOpMUPOBAHHOCTBIO TPAXKIAHCKOW TO3WIMKM  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOTrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SBJICHHUH, MPOIEAYp TPaXKTaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAIbHBIMA HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMAMHU U HA3HAYCHHUEM.

IIaTpuoTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MICHTUYHOCTH, YBOKCHUS K TIPOLLJIOMY H
HACTOSIIIEMY POCCHUMCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHHUSIM POCCUHCKUX
MaTeMaTHKOB U POCCHMCKON MaTEMaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHHUIO ITHX JIOCTH)KCHHHA B
JIPYrUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlYyX0BHO-HPABCTBEHHOI'O BOCIUTAHUS:

OCO3HAHHMEM JyXOBHBIX IICHHOCTEH poccHiickoro Hapojaa; chHOpPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHYECKOTO MOBEJCHHS, CBSI3aHHOTO C MPAKTUYECKUM NPUMCHEHHEM
JOCTH)KEHUM HAyKW M JIESITEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOWYMBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIKOYas  3ICTETHKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEUICHUH, pPACCY)KICHHH; BOCIPUUMYUBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTHUECKUEe 3HAHUS B UHTEpecax 37J0POBOTO
u OeszomacHOro o0pasza KH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30POBOE
MUTaHUE, cOATAaHCUPOBAHHBIN PEXUM 3aHSATHI U OTAbIXA, PEeryaspHas Gu3ndeckas aKTUBHOCTD);
(bU3MUYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTHUBHO-03JJ0POBUTEIBHON EATEILHOCTHIO.




Tpynosoe BocuuTaHue:

TOTOBHOCTBIO K TpPYZIy, OCO3HAHHEM IEHHOCTU TPYIOJIIOOHS; MHTEPECOM K pa3IMYHBIM
cepam npodeccHOHATBHON JesTeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ NPUIOKECHUSMH,
YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP Oynymiei mpodeccuu U peajn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC IUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTW4ecKoMy OOpa30BaHUIO H
caMo00pa30BaHUIO HA MPOTSHKEHUH BCEW KU3HH; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO OKOJIOTUYECKON KyJAbTYPHl, MOHMMAHHEM BIUSHHUS COIHAJIBHO-
HSKOHOMHYECKUX TIPOIIECCOB Ha COCTOSIHHWE MPHUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHUEM
ro0abHOTO ~ XapakTepa  SKOJOTHYECKHMX  MpoOJieM;  OpUEeHTaluell Ha  NpUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWW Ui peIIeHHs 3a7ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, IIaHHUPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOJKHBIX ITOCIIEACTBUI JUTSI OKPYXKAIOIIECH CPEeIbl.

LleHHOCTH HayYHOTO O3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MpPAKTUKH, TOHUMaHHEM MaTeMaTHYECKOW HayKHh Kak chepbl
YeJIOBEUECKON JEATEIbHOCTH, JTAoOB €€ Pa3BUTUS M 3HAYMMOCTHU JUISl Pa3BUTHS ITUBHIIN3AINH,
OBJIAZICHUEM SI3BIKOM MAaTEMATHKH H MAaTeMAaTHIECKOH KYIBTYpOH KaK CPEJCTBOM IMO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M MCCIIEIOBATEILCKYIO e TETFHOCTh HHANBHIYAIEHO U

B IpYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3yabTaTbl OCBOEHHS MPOrpaMMbl ydeOHoro npeamera «Marematuka»
XapaKTepU3YIOTCs OBJIaJICHHEM YHUBEPCATbHBIMU HO3HABAM EIbHBIMU OeliCEUSIMU,
VHUBEPCAbHLIMY — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATIbHIMU — pe2ylamUeHbIMU
oelcmeusmu.

1) Vuueepcanvuvie nosnasamensusle oeticmeus, obecneuusarom @opmuposanue 6a306b1xX
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUSL OKPYiCaAlouwe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, ymeHnuti pabomams ¢ ungopmayuet).

bazoBbie Jlornyeckune ACMCTBUS:

e BBIABIATE M XapaKTCPU30BaTh CYHICCTBCHHBIC IIPHU3HAKKM MATCMATHUYCCKUX O6’E>CKTOB,
HOHHTHﬁ, OTHOIIICHUH MCKAY IOHATHUAMU, Q)OpMYHI/IpOBaTB OIIPCACIICHUS HOHHTHﬁ;
YCTaHABJIMBATb CYIHCCTBGHHHﬁ IIPpHU3HAK Knaccn(bnxaunn, OCHOBaHHUA JIA 0606H_ICHI/I$I n
CpaBHCHUS, KPUTCPUU ITPOBOAMMOI'O aHAJIU34a,

e BOCIIPUHUMATDb, CI)OPMYJ'II/IPOB&TB n Hp606paSOBLIBaTI> CYXXICHUS: YTBCPAUTCIILHBIC U
OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBLIC 1 O6H.[I/Ie; YCJIOBHBIC;

e BbBIIBJIITb MATCMATHYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3HW U IMPOTHBOPCYHUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO,[[eHI/IHX U YTBCPXKACHUAX; IMpcajlaraTb KPUTCpUU JIsI BbISABJICHUA
SaKOHOMepHOCTeﬁ u HpOTHBOpC‘IHﬁ;

e JICJIaTb BbLIBOABI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKHU, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMOBaKHIOquHﬁ, YM03aKHIOquHﬁ 110 aHAaJIOT'HH,

e TIPOBOJAUTH CaAMOCTOATCIBHO JOKA3aTCJIbCTBA MATECMATUYCCKUX yTBep)KI[eHI/Iﬁ (Hp}IMHe n
oT HpOTI/IBHOFO), BBICTpanBaTh AprymMCHTALNUIO, NIPUBOAUTH NPUMCPBI U KOHTPIIPHUMCEPHI;
000CHOBBIBATH COOCTBEHHEIC CYXXACHHUA U BbIBOJIbBI;

e BBIOMpaTh CHOCOO penieHus ydeOHOW 3agayn (CpaBHMBATh HECKOJBKO BapuUaHTOB
pelieHus, BHIOMPATh HamOoJiee MOIXOIAIIUN C y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

bazoBble HMcce1oBaTeNbCKUe TCHCTBHS:




e  HCIIOJH30BATh BOMPOCKHI KaK MUCCIICOBATEILCKUIM HHCTPYMEHT TO3HAHMUS; (DOPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOMIHE MPOTHUBOPEUHE, MTPOOIeMy, YCTaHABIMBATh UCKOMOE U JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIICIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTreMaTH4YeCKOro OO0BEeKTa, SBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEX Ty OOBEKTaMH, SIBICHUSIMU, ITPOIIECCaAMU;

e  CaMOCTOSITEILHO (POPMYITHPOBATH 0OOOIIECHUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIIEJOBAHUS, OICHUBATH JOCTOBEPHOCTh IIOJIYYCHHBIX pPE3YJIbTATOB,
BBIBOJIOB U 00OOIIEHHIA;

e TMPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE IMPOIIECCA, a TAKKE BBIIBUTATH MPEAIIOJIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGoTa ¢ mapopmanmeii:

e  BBISIBJISATH AeQUIMUTH HHPOPMALIMK, AAHHBIX, HEOOXOIMMBIX JJIi OTBETA HA BOIPOC M IS
pelIeHus 3a/1a4H;

e BpIOMpaTh UWH(POPMALMIO M3 HMCTOYHHUKOB DA3JIIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UpPOBAaTh M HUHTEPIPETUPOBaTh HH(GOPMALMIO Pa3IUYHBIX BUJIOB U (GOpM
MIpe/ICTaBJICHHUS;

e CTPYKTYypHpOBaTh  HMHGOpMAIMIO, MPEACTaBIATH €€ B  pa3auyHbIX  (dopmax,
WJUTIOCTPUPOBATH TpaudecKi;

e OILIGHUMBaTh HAA&KHOCT HMHPOPMALMU MO CAMOCTOSITENBHO  CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvrvie KOMMyHUKamuenole Oelicmsus, 00ecneuusaom  cQopmMuposaHHoCmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo1enue:

e BOCIpPUHUMATh U (OPMYIHPOBATH CYKIEHUS B COOTBETCTBUM C YCIOBHUSMU M LEISIMU
oOlIeHus; $ICHO, TOYHO, TPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOJy pElIeHMs 3aJaud, KOMMEHTHUPOBATb
MIOJIy4YEHHBIH pe3yabTarT;

e B XoJe OOCYyXJEHHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbI, MPOOIEMBbI,
pelraeMoi 3aJayu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha IMOWCK PEIICHHUS; COMOCTABIISThH
CBOM CYXXJCHHS C CY)KJICHHUSIMU JIPYrUX YYaCTHHUKOB JHUAJIOra, 0OHapyXKMBaTh pa3iindyue U
CXOJACTBO TMO3UIMI; B KOppekTHOW (opme GopMynupoBaTh pa3HOTIACHUS, CBOU
BO3pAKECHHUS;

e TMPEACTaBIATH PE3YyIbTAThl PEIICHHS 3a/auyd, SKCIEPUMEHTa, HCCIEIOBaHUsS, MPOCKTA;
CaMOCTOSITENIBHO BBIOMpATh (GopMaT BBICTYIUICHUS C Y4€TOM 3aJad MPE3CHTAlUU |
0COOCHHOCTEH ayAUTOPUH.

CoTpyAHUYECTBO:

e TIOHMMATh M HUCIIOJIB30BAaTh NMPEUMYLIECTBA KOMAHJAHOW M MHIAMBUAYAIbHON pabOTHI TpU
peleHn y4eOHBbIX 3ajjay; NPUHUMATh LeJlb COBMECTHOM JAEATENIbHOCTH, IJIaHMPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pachpeaeisTb BHUIbl pPabOT, JOroBapUBaThCA,
o0cyX/1aTh MPOLIECC U Pe3ysbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFO/IEH;

e y4YacTBOBATh B IPYMIOBBIX (opmax paboThl (0OCYXaeHUs, OOMEH MHEHUH, «MO3TrOBBIE
LITYPMBI» U MHBIE); BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATh CBOU JIEHCTBUS C
JPYrUMH 4J€HaMU KOMaH[Ibl; OLIEHHBAaTh KayeCTBO CBOEro0 BKJaJa B OOLIUI MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeticmsus, obecneuusaiom @opmuposanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.
CamoopraHuzanus:




COCTaBIIATH IUJIAH, ANTOPUTM pELICHUs 3a/a4M, BBIOMpATh CHOCOO pemeHHs ¢ y4EToM
HUMEIOLIUXCS PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATb
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpPMAIINH.

CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMM [I03HABATEIbHON pe(dIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX IEHCTBUI
U MBICIIUTEIbHBIX IPOLECCOB, MX pE3YJbTAaTOB; BIAAETh CIHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yIbTaTa PELICHNs: MaTEMaTHUECKOM 3ajauu;

e MpEABUAETHh TPYIHOCTHU, KOTOPbIE MOIYT BO3HMKHYTh IIPH DPELIEHUH 3aJa4yH, BHOCHUTH
KOPPEKTHUBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HalJEHHBIX
OLLIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILIEHUMBATh COOTBETCTBUE PE3yJbTaTa LIEJU U YCIOBUIM, OOBACHATH NPUUMUHBI JOCTUKEHUS
WM HEJOCTUXKEHUSI PE3ylIbTaTOB JAEATEIbHOCTH, HAaXOIUTh OIIMOKY, daBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTpaMMbl ydeOHOTO mnpeamera «MaTtemaTukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BociMTaAHME:

c(hOPMUPOBAHHOCTBIO TPAXIAAHCKOW TO3WIIMKM  OOydYaromIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHWH, MPOIEAyp TPaKIaHCKOTo oOIecTa
(BBIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aWMOJCHCTBOBATh C COIMAIBbHBIMA HWHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIIMSAMU U HA3HAYCHHUEM.

ITaTpuoTHYeCcKOe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIICHTUYHOCTH, YBAKCHUS K TIPOLJIOMY H
HACTOSIIEMY POCCUHUCKON MAaT€MaTHUKH, LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHUSAM POCCUHUCKHUX
MAaTEMaTUKOB M POCCHIICKOM MaTEMaTHYE€CKOW IIKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTHKEHUU B
JIPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoda, CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUA, STUYECKOTO IMOBEJCHUS, CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>KEHUM HAyKH M JESTEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOWYMBOTO OYyIyIIEro.

cTeTnUYecKoe BOCIIUTAHNE:

ACTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIKOYAas  3CTETHKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peUICHUH, pacCyKIEHUI; BOCIPHUMYUBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

du3znuyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHUeCKUe 3HaHHs B MHTEpecax 3J0POBOTO
u OeszomacHOro o0pasza KH3HU, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHUe, cOAIaHCUPOBAHHBIN PEXUM 3aHSATHI U OTAbIXA, PEeryaspHas Qu3ndeckas aKTUBHOCTD);
(bU3MYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03JJ0POBUTENHHON NESTENHHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYHdy, OCO3HAHWEM IEHHOCTU TPYHOTIOOHS; WHTEPECOM K Pa3TUYHBIM
chepaM mpohecCHOHANBHON EATEIbHOCTH, CBS3aHHBIM C MATEMaTUKON U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBINA BBHIOOp Oymymiei mpodeccuu U pealn30BHIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUIO HA MPOTSHKEHUH BCEW KHU3HH; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELICHUN
MPAKTUYECKUX 33724 MaTEMaTHIeCKON HAPaBIEHHOCTH.

IK0JIOTHYeCcKOe BOCIINTAHHE:

C(bOpMI/IpOBaHHOCTBIO BKOHOFI/I‘ICCKOP'I Ky.HBTypBI, IIOHUMAHHUECM BJIMAHHUA COLUAJIBHO-
SKOHOMHYECKUX TMPOIECCOB HA COCTOSHHUE MPHPOJHON M CONMATBHOW Cpelbl, OCO3HAHUEM
I00ATPHOTO  XapakTepa  AKOJIOTHYECKHX  MpoOJeM;  OpHEHTaluedl Ha  IpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUW JUIsl pelIeHUs 3aJad B 00JacTH OKpYXarolled cpebl, MJIaHUpOBaHUS
MOCTYIKOB 1 OLEHKU UX BO3MOKHBIX MOCIEACTBUM I OKPYKAOIIEH CPE/IbI.

IleHHOCTH HAYYHOI O MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHEM MaTeMaTUYECKON HAyKH Kak cgepsl
LIC.]'IOBC“ICCKOI\/'I JACATCIIbHOCTH, JTaIlOB eé paSBI/ITI/ISI U 3HAYUMOCTU JIA paSBI/ITI/ISI UBUIIN3allUN,
OBJIAICHUEM A3BIKOM MAaTCMAaTUKHN U MaTeMaTquCKOﬁ Ky.]'II)TypOI\/JI KakK CpC}lCTBOM IIO3HAHUA MI/Ipa,
TOTOBHOCTBIO OCYHICCTBJ'IHTI) HpOGKTHYIO 158 I/ICCJ'IG)IOB&TCJ'[BCKYIO NCATCIIBHOCTD I/IHI[I/IBI/II[yaHI)HO nu

B TpYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

MeTanpeMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO mpeaMmera «MaTemMaTukay
XapaKTEePU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU HO3HAGAMETbHBIMU OeliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATIbHbIMU — PecyTAMUBHbIMU
oeticmeusMu.

1) Vuueepcanvuvie nosnasamensusle oeticmeus, obecneuusarom @opmuposanue 6a308b1xX
KOZHUMUBHBIX NPOYECCO8 00YyHarwmuxcs (0c8oeHue Memooo8 NOZHAHUSL OKPYICAIOUe20 Mupa,
npUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).

ba3oBrble Jornyeckue 1eCTBUSA:

e BBIIBISATh M XapakTepU30BaTh CYIIECTBEHHbIC INPU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MeXAy HOHATUSIMH; (OPMYIUPOBATH OINpPEACTICHUS MOHSITUM;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK Kilaccu(UKAIMKU, OCHOBAHUS Ui 0000LIeHUs U
CpaBHEHMsI, KpUTEPUU ITPOBOAUMOIO aHANIN3A;

e BOCHpPUHUMATH, (GOPMYIUPOBATH W MNPeoOpa3oBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e BBISBJISITH MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpeuHs B (hakTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKICHUSX; MpeliaraTb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIi;

e JlefaTh BBIBOJBI C HUCIHOJb30BAHHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEHH 0 aHAJIOTUH;

e [IPOBOAHUTH CAMOCTOATCIBHO O0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)I(I[eHI/Iﬁ (HpHMbIC u
oT HpOTI/IBHOFO), BBICTpAaNBATh ApryMCHTALWUIO, IIPUBOANUTH IIPUMEPHI U KOHTPIPUMCEPHI;
000CHOBKIBATH COOCTBEHHEIC CYXXACHHUA U BbIBOJBI;

e BbIOMpaTh cmoco0 pemieHus YdeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BBIOMpATh HauOoJee MOAXOASIINNA C YU4ETOM CaMOCTOSITENILHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble ucciaeaoBare/bcKHe AelCTBHUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATENICKUN HHCTPYMEHT MO3HAHUS; (GOPMYIUPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTUBOpEUNE, MPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(opMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIMIO, MHEHUE;



MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIICIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4eCKOro OOBeKTa, SBJICHHS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00BEKTaMHU, SIBICHUSAMU, TPOLIECCAMH;
CaMOCTOSITENIBHO (POPMYIUPOBATH 00OOIICHUS U BBIBOJBI TI0 PE3ylIbTaTaM MPOBEAEHHOTO
HaOIOJICHUS, WCCIEOBAHUS, OICHUBATH JOCTOBEPHOCTH IIOJIYYCHHBIX pPE3YyJIbTAaTOB,
BBIBOJIOB U 00OOIIEHHIA;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IMPOIIECCA, a TAKKE BBIJABUTATH MPEIOJIOKEHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBIIATH AeOUIUTH HHPOPMALINY, TAHHBIX, HEOOXOAUMBIX JUISI OTBETA Ha BOIPOC M JJIS
pelIeHus 3a/1a4H;

BbIOMpATh HMHQOpPMAIMIO W3 HCTOYHUKOB  Pa3jIMYHbIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEMATHU3UpPOBaTh U HUHTEPIPETUPOBATh WHGOPMALMIO Pa3IUYHBIX BUJIOB U (QOpM
MIpe/ICTaBICHMUS;

CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpeacTaBiIsATh €€ B pa3iMuHbIX  (opMax,
WJUTIOCTPUPOBATH TpauyecKH;

OIICHMBAaTh HAAE&KHOCTh HH(OpPMALIUM 1O CaMOCTOSITENIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvrvie KOMMyHuKamuenwle oelicmsus, 0becneuugaom  copmMuposaHHOCmy

COYUAIbHBbIX HABbLIKO6 05yqa}0u4uxc;z.

Oo01menue:

BOCIIPUHUMATh M (POPMYIHpPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMU M LEISIMU
oOlIeHus; $ICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHHUS IO XOJy pEIIeHHs 3aJaud, KOMMEHTHPOBATb
MOJIYYCHHBIN Pe3yJIbTaT;
B XOJ€ OOCYXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBbI, MPOOIEMBI,
pelraeMoi 3aJayu, BBICKAa3bIBaTh WJEH, HAIEJIEHHbIE HA MOWCK PEIICHHUS; COMOCTAaBIISThH
CBOM CYXKJCHHS C CY)KICHHSIMH JIPYIMX YYaCTHHKOB Juajnora, oOHapyXKHBaTh paziudue u
CXOACTBO TMO3UIMI; B KOppekTHOW Qopme dopmynupoBaTh pazHOTIACUS, CBOU
BO3pAKECHHUS;
MIPEJICTaBIATh PE3YNbTaThl PEIICHUs 3aJayd, SKCIEPUMEHTa, HCCIEIOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEN ayAUTOPUH.

CoTpyaHnuecTBo:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBHIYaIbHOW PabOTHI MpH
pelIeHnu y4eOHBIX 3ajay; MPUHUMATh IeJIb COBMECTHOW JEATeNbHOCTH, IJIAaHUPOBATH
OpPraHM3aluI0 COBMECTHOHM pPabOTHI, pacHpeieNnsiTh BHIbl padoT, JIOrOBapUBaTHCA,
00CYXIaTh MpoLece U pe3ylbTaT paboThl; 000011aTh MHEHUST HECKOJIBKHX JIFO/ICH;
y4acTBOBATh B T'PYMIOBBIX (opmax paboTel (0OCyXxaeHusi, 0OMEH MHEHHUH, «MO3TOBBIE
LITYPMBI» U MHBIE); BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYrUMH 4J€HaMU KOMaH]Ibl; OLIEHHBATh KadeCTBO CBOEro BKJaJa B OOLIUI MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuensie Oelicmeus, 0decneuusaion @GopmMupo8anue CMulCI08bIX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.

Camoopranmn3anusi:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJa4H, BBIOUPATh CMIOCO0 pEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.



CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMH MO3HABATEIBHOHN pepieKcHn Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICTUTEIBHBIX IPOLECCOB, MX pE3yAbTaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTAaTa PEIICHUS MATEMATUYECKON 3a1a4H;

e IPEeABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIpM PEIIECHUH 33a7a4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, JIAHHBIX, HalJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YJIbTATA LEIU U YCIOBUSAM, OOBSCHITH IPUYNHBI TOCTHKCHHUS
WIA HEIOCTI)KEHUS PE3yJbTaTOB JIEATENbHOCTH, HAXOIUTh OMIMOKY, IaBaTh OIICHKY
MpHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOYKA, TPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHH M CJICICTBUSA M3 HUX IPH PEIICHHH T'eOMETPUUICCKUX
3ajad.

OnepupoBaTh MOHATUSAMHU: MAPALICITBHOCTE M MIEPICHINKYIIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIONIOKEHHUE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSIMH: JBYIPpAaHHBIA yroJ, TpaHH JBYTPaHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh TOHSTHSIMH: MHOTOTPAHHHUK, BBIMYKIBIA M HEBBIMYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, PaBHIIbHBI MHOTOTPaHHUK.

Pacrnio3HaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TIpamMua; MpPHU3Ma, MPSMOYrOJIbHBIN
napajuiesenume, Kyo).

KnaccugunupoBaTh MHOTOTpaHHUKH, BBIOMPAsi OCHOBAHUS ISl KJacCU(UKAIUK (BBITYKIIbIC
Y HEBBINYKIIBIE MHOTOTPAaHHUKH; MPABHILHBIC MHOTOIPAHHHUKH, PSMbIC U HAKJIOHHBIC MTPH3MBI,
napajuIeIICUIC bl ).

OnepupoBaTh MOHATUSAMH: CEKYyIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITH MIPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS METO/ CIIE/IOB.

CtpouTh ce4eHHs MHOTOTPAHHHKOB METOJOM CIIEJOB, BBHIMOJHATH (BBIHOCHBIE) IIOCKHE
YEePTEIKU M3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYp: BH] CBEPXY, COOKY, CHH3Y.

Pemrate 3a7aun Ha HaX0XkKJIEHHE TEOMETPHUCCKUX BEJIIMYHMH 10 00pa3iaM HWiH arOpUTMam,
MPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbI MPH PEIICHUH CTaHJapPTHBIX MaTeMaTHYECKUX
3a]a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMHU, OT TOYKH JIO TPSIMOM, OT TOYKH JO
TUIOCKOCTH, MEXKJTy CKPEIUBAIOIIUMUCS MPSMBIMHU.

Pemrate 3a7aun Ha HaX0XkKJIECHHE TEOMETPHUCCKUX BEJIIMYHMH 110 00pa3iaM WiH arOpUTMam,
MIPUMEHSST W3BECTHBIE AHAIUTUYECKHE METOJbI MPH PEIICHUU CTAHAAPTHBIX MaTeMaTUYECKUX
3alad Ha BBIYHCICHHE YTIOB MEXAYy CKpPEIIUBAIOUIUMUCS TMPSMBIMH, MEXAYy NpIMONH U
MJI0CKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOMIAAN MMOBEPXHOCTE MHOTOTPAHHHUKOB (MIpU3Ma, MHpaMuaa)
npuMeHeHHeM (GOopMYI; BBIYUCIATH COOTHOIICHHS MEXYy TUIOMIAIIMU TIOBEPXHOCTEH, 00BhEMamMu
MOJ0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATH MH(OPMAILMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHYECKUX QUrypax, MpeJACTaBICHHYIO Ha YepTekaX U PUCYHKAX.



[Ipumenste reomerpudeckue (akThl JUIA  PEIICHHs CTEPEOMETPUUYECKHX — 3aiad,
mnpeamnojararomux HECKOJBKO MaroB pemICcHHA, CSCJIW YCIOBHA MPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATs TpOCTEHIIME IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI [TPU PEUICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mnpHMEpHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HHU,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh NOMy4YeHHBIE 3HAHUSA HAa IIPAKTUKE: AHAIM3UPOBATH PEAIbHBIC CUTYyallUH W
MIPHUMCHSATH HN3YYCHHBIC IIOHATUSA B mpoucecce IIOHUCKa pPeIICHUA MaTeMaTHn4YCCKN
cOpMYJIMPOBAHHOW TMPOOIEMbI, MOJCIMPOBATh pEabHBIC CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIICIOBATh TOCTPOCHHBIC MOJEIN C HCIOJb30BAHUEM T€OMETPUYCCKHUX IMOHSATHH U TEOpeM,
arrapara aJIre6pr; peuaTh MPAKTHUYCCKUC 3aa4r, CBA3AHHBIC C HAXOXKJIACHUCM I'COMETPUUCCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: ITWIHHIPHYIECKAs TOBEPXHOCTh, 00pa3yroIne MUIHHIPHICCKON
MMOBEPXHOCTH; IWIIMHJP;, KOHWYECKas IMOBEPXHOCTh, OOpa3ylolIne KOHUYECKOW TOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena BpameHus (MIUJIMHIP, KOHYC, chepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[EHUS.

KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh NOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJI0M, OCHOBAHHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOA; IAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IUIOIIATN TMOBEPXHOCTEH Tel BpalleHHs, F€OMETPUYECKUX Tel C
MpUMEHEHHEM (OpMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHMK, BIHCAHHBI B cdepy M ONHUCAHHBIH OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK HIIM TEJIO BpaICHUSL.

BbryncnsaTe COOTHOLIECHUS MEKIY TUIOMIAIIMU TOBEPXHOCTEN M 00bEMaMU MOTIOOHBIX Tell.

N3o00paxkate u3ydaemble (GUTYpbl OT PYKH U C TNPUMEHEHHEM IMPOCTHIX YePTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, MHTEPIPETHPOBATh U MPeoOpa3oBbIBaTh MHMOPMAILIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE JeMCTBUS CI0KEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHHU 00Ja1at0T.

[IpumeHsTh MpaBUiIO MapauieIenuneaa.

OnepupoBaTh TOHATHUAMHU: JAEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpPA, YTOJ MEXKAYy BEKTOpaMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cyMMy BEKTOpPOB U MPOU3BEIECHHE BEKTOpA HA YHCIO, YTOJI MEXAYy BEKTOPaMH,
CKaJsIpHOE TPOU3BECHIE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOI cucTeMe KOOpMHAT.

[IpumensaTs reomeTpuyeckue (akThl IS pEHIeHHs CTePEeOMETPHYECKHUX — 3ajad,
MIPEIOIAraoNX HECKOJBKO IIAroB PEIICHHUs, €CIM YCIOBUS MPUMEHEHUS 3a/JaHbl B SBHOM
dopme.

Pemate mpocreiinne reomeTpudeckie 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.



Pemare 3amauM Ha J0Ka3aTelNbCTBO MATEMAaTHMYECKUMX OTHOLIEHUHM M HaXOXKICHUE
TeOMETPUYECKUX BEIUYMH MO 00pa3laM WM aaropuTMam, MPUMEHSS W3BECTHBIE METOJbI NPH
peLIeHN CTaHJAPTHBIX MATEMaTUYECKUX 3a1a4.

[IpuMeHATs nIpocCTEHIINME IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTe mnpHMEpHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HHU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH NONy4YeHHBIE 3HAHMSA Ha IPAKTUKE: AHAIW3UPOBATh PEAIbHBIE CUTYyallUH W
IIPUMEHATh ~ W3Y4YECHHBIE IIOHATHS B IIPOLIECCE  IIOMCKA  PEIICHMS  MaTeMaTH4eCKH
cOpMyYIMpPOBaHHOW TPOOIEMBI, MOJACIMPOBATH pEabHbIE CUTYallMH Ha S3bIKE T'€OMETPHH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIU C HCIOJB30BAHUEM TIE€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara aareOpsbl; pelaTh NPaKTUYECKUE 3a7a4ul, CBSA3aHHbBIE C HAX0XK/IEHUEM T'€OMETPUUYECKUX
BEJINYUH.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «AureOpa W Havaja MaTeMaTHYECKOTO aHalM3a» Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JODKHO OOECTIEYMBATH JIOCTHKEHHUE CIEAYIONIUX MPEAMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BBIYUCIEHUS

OnepupoBaTh TOHATHSAMHU: pAIlHOHAIBHOE W JCHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs W
JecITUIHAs APOOk, TIPOIICHTHI.

BrimonHaTe apudMeTHuecKue onepauu ¢ palMoHaIbHBIMU U ICHCTBUTEILHBIMU YHCIIAMH.

BreimonHsaTe npuOIMKEHHBIC BBIYMCICHUS, WCIOJB3YS TpaBUiIa OKPYIJICHHS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BIYUCICHHH.

OnepupoBaTh MOHATHUSIMH: CTEICHb C IIEJIBIM TOKa3aTeleM; CTaHmapTHas dopma 3amucu
JNEHCTBUTEILHOTO YHMCJIa, KOPEHb HATypaJlbHOM CTENMEHW; HMCIOJb30BaTh MOAXOAAIIYI0 (GopMy
3aMUCH ACUCTBUTEIBHBIX YHCEIT JUIsl PeIICHUS TPAKTUYECKUX 3aJ1a4 U TIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATHAMH: CUHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOTO YIJIa; UCIIOJIb30BaTh
3aIUCh IPOU3BOJIBHOTO yTila Yepe3 0OpaTHbIC TPUTOHOMETPUUYECKHUE (PYHKITHH.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJI0OE€, PAlMOHAIBHOE,
HMppaLMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoimonHaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUYECKUX  BBIDAKEHMW W pemiarh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHaTe mpeoOpa3zoBaHus LENbIX, PAllMOHATIBHBIX U UPPAIMOHATBHBIX BBIPAKEHUN H
pelaTb OCHOBHBIE THUIIBI LEBIX, PALMOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATs ypaBHEHUsI U HEPABEHCTBA JUIS PEIICHUS MATEMAaTUYECKUX 3aJad U 3a7ay U3
Pa3IMYHBIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

MonenupoBaTh peanbHBIE CUTyalldd Ha s3bIKE anreOpbl, COCTaBISTh BBIPAKCHHUS,
YPAaBHEHMS, HEPABEHCTBA MO YCIOBHMIO 3aJauyM, MCCIEA0BATh IIOCTPOCHHBIE MOJEINA C
MCIOJIb30BaHMEM amapara anreopsl.



DYyHKUUH U TPAaPUKHU

OmnepupoBaTh MOHATUSAMU: QYHKIIUS, CIOCOOBI 331aHus (DYHKIIUHU, 00JIACTh ONPEACICHUS U
MHOYKECTBO 3HaUeHUH (PpyHKIMHU, TpapuK QyHKIMH, B3aUMHO 00OpaTHbIEe (YHKITUH.

OmnepupoBaTh MOHATHAMU: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYIH (HYHKINHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatk rpaduku GyHKIMIA IS PEIICHUsT yPaBHEHUH.

Crtpouth M ymTaTh rpaduku JUHEHHOW (YHKIWH, KBAAPATHYHON (YHKIUH, CTETICHHOU
(YHKIIY C LETBIM ITOKa3aTeNEM.

Wcnonp3oBathk rpaduku QYHKIUN I MCCICIOBAHUS IMPOIECCOB M 3aBHCHMOCTEH TpHU
pelIeHny 3a/1a4 U3 JPYruX y4eOHBIX MPEJAMETOB M peabHOW JKM3HU; BBIPAXaTh (OpMyIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATUSMH: TOCIEA0BATEIbHOCTh, apUpMeTHUecKas M TI'eOMeTpUyecKas
IIPOrPECCUHU.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAss T€OMETPUUYECKasi MPOTPECccHs, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTpUYECKON IPOTPECCHH.

3amaBaTh NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA IMOCIENOBATENIbHOCTEH M IPOTPECCHMl Al pEIIeHUs pealbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh MOHITHSAMHU: MHOYXECTBO, OTIEpaIliy Hal MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammmapaT JjIsl OMMCAaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a7a4 U3 APYTrUX yI4eOHBIX MTPEAMETOB.

OnepupoBaTh MOHIATHAMU: OTIPEICTICHUE, TEOPEMA, CIICICTBHE, TOKA3aTEIIbCTBO.

11 KJIACC

Yucaa ¥ BHIYHCIEHUS

OnepupoBaTh NOHATHSAMU: HaTYpaIbHOE, 11E€J10€ YUCII0; UCTIOJIb30BaTh MPU3HAKH ICTUMOCTH
LIEJIBIX YKCEJI, PA3JIOKCHHUE YMCIIa Ha TPOCTHIC MHOXKHUTEIH IS PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAIBLHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUSAMU: JIOTapudM YKCIa, TECATUUHBIE U HATypaJIbHBIE JIOTapU(MBI.

YpaBHeHus 1 HEPaABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHU IS TPEOOPA30BaHUS BHIPAKEHUHN; OTIEPUPOBATH IOHATUIMU:
I0KA3aTeNbHOE YPABHEHNE U HEPABEHCTBO; PELIATh OCHOBHBIE TUIIbI [IOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BoimonHaTe mpeoOpazoBaHus BBIPAKEHHI, COAEpXKAIIUX JIOTapuMBbl, OIEPUPOBATH
MOHATHSAMH: JIoTapu(MHUUYECKOe YpaBHEHHE W HEPAaBEHCTBO; pelIaTh OCHOBHBIE THIIbI
Jmorapu(MUYECKUX YpaBHEHHUM U HEPaBEHCTB.

Haxomute perreHus npocTelmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHUCTEMa JMHEHHBIX YpaBHEHUM U €€ pelleHue; MCIOoIb30BaTh
CUCTEMY JINHEMHBIX YPAaBHEHUN U1 PELICHUS IIPAKTUYECKUX 3a/1a4.

Haxomutpe pemeHns npocTeMIINX CUCTEM M COBOKYIHOCTEH PAllMOHAJIBHBIX YPAaBHEHUU U
HEpPABEHCTB.



MoenupoBaTh peanbHble CHTYyallMd Ha SA3bIKE aireOpbl, COCTABISATh BBIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIIEAOBAaTh OCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh THOHATHSAMH: IEPUOANYECKAs  (DYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (yHKIMH, HauOoJIbIIee W HAMMEHbIIEe 3HA4YeHUs (YHKIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTb  HOHSATUSAMHU: rpaduKd  TOKa3aTeNbHOW,  JIoTapu(MUYECKOH U
TPUTOHOMETPUUECKUX (YHKIUI; N300pakaTh UX HAa KOOPJAMHATHOW IJIOCKOCTU U HCIOJIb30BaTh
JUISl pEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpapuKd JUHEMHBIX YpaBHEHHH W
HCIIOJIb30BATh UX JJIS PELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUM.

Wcnonb3oBath rpaguku (yHKOUE A8 HCCIENOBaHMS MPOLIECCOB U 3aBUCHUMOCTEN U3
JPYrux y4eOHbIX AUCLUILINH.

Hauana MmaTeMaTHYeCKOI0 aHAJIHU3Aa

OnepupoBaTh MOHATUSMH: HEMPEPhIBHAS (YHKIUS, TPOU3BOAHAS (DYHKIIMH, UCTIOJIH30BAThH
TEOMETPUUECKHUIN ¥ (U3HUECKUI CMBICI TPOU3BOIHON ISl pEIICHUS 3a/1a4.

Haxomuth mpoW3BOMHBIE AIIEMEHTAPHBIX (YHKIIUH, BBIYUCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHUSI, YACTHOTO ()YHKITHH.

Hcnonp30Bath TPOM3BOAHYIO JUISS HWCCAEAOBaHWS (PYHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSIThH Pe3yIbTaThl HCCICIOBAHUS K TIOCTPOCHUIO TPpapUKOB.

Hcnonb30BaTh NPOM3BOAHYIO MJI HAXOXKACHUS HAWJIY4YIIEro PELICHHS B MPUKIAJAHBIX, B
TOM YHCJIE COIMAIbHO-IKOHOMUYECKUX, 3aadax.

OnepupoBaTh TMOHATHUSMHU: TIEPBOOOpa3HAs W HMHTETPal; MOHUMATh TECOMETPUYECKHN |
(hbM3UYECKU CMBICIT MHTETpaIA.

Haxomuth mepBooOpa3Hbie AJIEMEHTAPHBIX (DYHKIMI; BBIUMCIATH WHTErpail mo dopmyre
Hprorona—JleitOuuma.

Pemate mpuknagHpie 3a7a4yd, B TOM YHCIE COIMATBHO-DKOHOMHYECKOTO W (PU3MUECKOTO
XapakTepa, Cpe/ICTBaMU MaTEMATUYECKOTO aHAJIN3A.

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

MaTeMaTHKa (ajredpa U HayaJIa aHAJIM3a)

11 kaace
Ne Tema KoanuecrBo KoanuecrBo
n/n
9aCOB KOHTP.padoT
1 IToBTOpEeHue Kypca anredpsl U Hayaml 24 -
aHasin3a 10 xiacca
2 IIpousBoHas u €€ reoMeTpUYECKUi 26 1
CMBICIT
4 [IpumeHeHne Mponu3BOIHOM K 16 1
WCCIIEIOBAaHUIO (PYHKIIMH
5 WHTerpan 14 1
6 DeMeHThl KOMOMHATOPUKH 10 1
7 DneMEHTHI TEOPUH BEPOSITHOCTEN 11 1




8 CraTtucruka 9
9 | UToroBoe nmoBTOpEeHKE Kypca areOpbl 26 1
1 HayaJl aHaJIu3a.
nToro 136 7
MaTeMaTUKA (reoMeTpus)
11kaacc
Ne Tema KoaunyecTBo KosmmnuecTBo
n/n
9acOB KOHTp.padoTt
BekTopbl B MpoCTpaHCTBE 6
1 Meroa KoOpaAuHAT B IPOCTPAHCTBE 15 1
2 Hununapap, KOHyC U map 16 1
3 OOBEMBI TET 17 1
4 3aKII0YUTEIbHOE IOBTOPEHUE ITPU 14
MOATOTOBKE y4YaIlIUXCsl K UTOTOBOM
aTTecTalliy M0 FT€OMETPHH
UTOro 68 3
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