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MOAYJb «<AJITEBPA U HAYAJIA AHAJIU3A»

HNOSACHUTEJIBHAS 3AITNCKA

Pabouas nporpamma yuebHOT0 Kypca «Anredpa U Hadyajga MaTeMaTHYECKOTO aHaIM3a» 0a30BOTO yPOBHS
st obywaromuxcss  10-11  kimaccoB  pa3paborana Ha ocHoBe DenepanbHOT0O TroCyIapCTBEHHOTO
00pa3oBaTENBHOIO CTAaHAAPTa CPEIHETO OOIIEro 00pa3oBaHusl, ¢ YIETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIA,
MPeIbABISEMBIX K MaTeMaTHUYeCKOMY oOpa3oBaHHIO, M TPaJULUN poccHiickoro oOpazoBanus. Peanuzanus
mporpamMmaI O6€CH€‘-II/IBaeT OBJIAICHUC KIKOUYCBBIMH KOMIICTCHUOUAMHU, COCTABJIAIOINMMU OCHOBY JIA
CaMOpa3BUTHS U  HENPEPHIBHOTO 00pa3oBaHUsA, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO H
IMMO3HABATCJIbHOI'O pa3BUTUA JIMYHOCTU o6yqaloumxc;1.

HEJHU N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHMYECKOIO aHAJIM3a» SBISETCS OJHUM W3 Haumboyiee 3HAUMMBIX B
porpaMMe CTapIei MIKOJIbI, TOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00ECIEYNBAET HHCTPYMEHTAIBHYIO 0a3y uis
M3YyUYEHHs] BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYroil cTOpOHbI, (HOpMHUpPYET JOrHUECKoe U abCTpaKTHOE
MBIIIJIEHUE y4YalluXcsd Ha ypOBHE, HEOOXOIMMOM JUIsi OCBOCHHSI KypCOB HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOpPUH, CIIOBECHOCTH. B paMmkax JaHHOro Kypca YydyallMecs OBJaJeBalOT YHUBEPCAJIBHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi pOpMYJIHUPYET CBOU JIOCTHKEHUS B MaTeMaTUYecKoi popme.

Kypc anrebpsl n Hadan mMareMaTHMYECKOTO aHAIM3a 3aKiIaJbIBaeT OCHOBY JJIS YCIIEIIHOTO OBJIAJIECHUS
3aKOHaMHU (PU3UKHU, XUMUHU, OUOJIOTMH, TOHUMAHUS OCHOBHBIX TEHJEHIMI SKOHOMHUKHU U OOIIECTBEHHOH KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
HCII0JIb30BaTh UX B MOBCEJHEBHOM KU3HU. B Toxe Bpems oBiiajieHHEe aOCTPAKTHBIMU U JIOTMUECKU CTPOIHMMHU
MaTeMaTHUYECKUMHU  KOHCTPYKIMSMM pa3BUBaeT yMEHHE HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
UCTUHHOCTh YTBEPXJACHUSI, MUCIIOJIB30BaTh O0OOIIEHHE M KOHKPETH3allMIo, a0CTparMpoBaHUE U aHAJIOTHUIO,
dbopmHpyeT KpeaTMBHOE U KPUTHYECKOE MbIIUIeHHE. B xone m3yueHust anreOpbl U Hayajl MaTeMaTUYeCKOro
aHaJiM3a B CTaplied IIKOJEe yyallMecs MOJy4dyaloT HOBBI ONBIT pelIeHHs NPUKIAAHBIX —3aj1ad,
CaMOCTOSITEJIbHOTO  TIOCTPOEHUSI MAaTEMaTHMYECKUX MOJENEH pEalbHbIX CUTyallud W HWHTEPIpPETALUU
MOJIYYEHHBIX PELICHUH, 3HAKOMSTCS ¢ TpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAyKe U B
UCKYCCTBE, C BBIIAIOIUMUCS MaTEMATUUECKUMU OTKPBITUSAMH U UX aBTOPaMH.

Kypc oOmnamaer 3HauMTENbHBIM BOCIUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepes
yueOHBI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHMS, TaK M 4epe3 cHerupuky
y4eOHOM AeATeNbHOCTH, TPEOYIOLIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH, NMPOJODKUTEIIEHOW KOHLEHTpAIMU
BHUMaHUS U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIH pe3yJbTaT.

B ocHoBe meronuku o0y4yeHHs anrebpe M HadajsaM MaTeMaTHYECKOTO aHaIM3a JICKUT JeATeTbHOCTHBIN
MIPUHLIMI 00yYEHUSI.

Ctpyktypa Kypca «AnreOpa W Hayajlla MaTeMaTHYeCKOro aHajin3ay BKJIIOYAeT Cleqyollne
cojiepKaTebHO-MeToJuuecKkue JuHuM: «Hucna u BeuUCHeHUs», «DyHKUUMU U rpadukn», «YpaBHEHHS U
HepaBeHCTBa», «Hawana wmarematudeckoro anaimsa», «MHoOXecTBa W JIOTMKa». Bce OCHOBHbIE
COZIepPIKATEIbHO-METOJUUECKUE JIMHUM HM3Y4aloTCs HA NPOTSHKEHHM JIBYX JeT OOydeHHsl B CTapIlei IIKoJje,
€CTECTBEHHO JOIOJIHAS JIPYT JIpyra U MOCTENEHHO HACHIIAsACh HOBBIMM TeMaMHU U pazzenaMu. JlaHHBIA Kypc
ABIISICTCS MHTETPATUBHBIM, MOCKOJIbKY OOBenuHseT B ce0e coJepKaHWe HECKOJIbKUX MaTeMaTHYEeCKUX
JUCHUIUIMH: anredpa, TPUTOHOMETPHUs, MaTeMaTUUECKUN aHaau3, Teopusi MHOXecTB U Ap. [lo mepe Toro kak
yJaliuecs OBJIaZieBalOT BcE Oojee IIMPOKMM MAaTeMaTHMYeCKHMM ammapaToM, Y HHUX [OCJIeI0BaTeIbHO
dbopMupyeTCsi M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTUYECKYI0 MOJENlb pPealbHOM CUTyaluH,
NPUMEHSTHh 3HAHMS, MOJIyYeHHbIE B Kypce «AnreOpa M Hadaja MaTeMaTHYECKOTo aHaiu3a», JJS PelIeHHS
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHONW MaTeMaTH4YeCKOW 3aJauyd, a 3aTeM HWHTEepPIPETUPOBATh MOJTYyYEHHBIH
pe3yibTar.

ConepxatenbHO-MeTOANYeCKas JUHUA «YMciaa W BBIYMCICHUS 3aBepiuaeT (pOpMHUpPOBAHUE HABBIKOB
WCIIOTB30BaHUS ICUCTBUTEIBHBIX YHCEN, KOTOPOE ObLTIO HaYaTO B OCHOBHOM IIKoJie. B cTapmieit mkosie ocoboe
BHUMAHHUC YACIIACTCA (bOpMI/IpOBaHI/IIO MMPOYHBIX BBIYUCIIMTCIBHBIX HABBIKOB, BKIIOYAKOIHUX B CC6$I



UCIIOJIb30BaHNE PAa3IMYHBIX (OpM 3amucu JACUCTBUTEIBHOIO YHCIA, YMEHHE palMOHAIBbHO BBINOIHSTH
JeWCTBUST C HUMH, JenaTh MPHUKHIKY, OIEHHWBaTh pe3ynapTar. OOyuarommecs TONXYy4al0T HaBBIKU
NpUOMKEHHBIX BBIYUCIICHUHN, BBIOJHEHUS ICHCTBHM C dYHCIaMU, 3alMCaHHBIMM B CTaHAApTHOH ¢opme,
HCII0JIb30BAaHUsl MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUM.

JIuaust «YpaBHEHUSI M HEPABEHCTBA» PEATM3yeTCsl Ha MPOTSHKEHUU BCET0 OOyYeHUs B CTapIlei IIKoue,
MIOCKOJIBKY B Ka)KIOM pasJiesie IporpaMMbl IPEAYCMOTPEHO PELICHHE COOTBETCTBYIOINX 331a4. O0ydaronuecs
OBJIQJICBAIOT Pa3IMYHBIMH METOJAMU PEIICHUS LENbIX, pAlMOHAIBHBIX, UPPALMOHATBHBIX, MMOKA3aTEeIbHBIX,
Jorapu()MUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHHH, HEpaBEHCTB M HMX cucTeM. IloixydeHHblEe yMeHUsS
MCTIOJB3YIOTCS MIPU MCCIIEOBAaHUH (DYHKIUN C TOMOIIBIO MIPOU3BOJHOM, peIIeHUH PUKIIaIHBIX 3a7a4 U 3a7a4
Ha HaxOXJeHWEe HAaHOOJBIINX W HANMEHBIINX 3HaYeHNH QyHKIMU. [laHHas conepKaTenbHast JINHHUS BKIIIOYAET
B ceba Takke (QOpMHpPOBAHWME YMEHHH BBIIONHATH pacy€rTbl Mo ¢GopMmynaM, NpeoOpa3oBaHUs IIEINbIX,
pPalMOHABHBIX, UPPAIIMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUI, a TAKKe BBIPAKEHHH, COIEPKALIMX
creneHn u Jorapudmel. biaromaps u3ydeHHIo anreOpandyeckoro Marepuana IMPOUCXOIUT JAajbHeliIee
pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIICHUS yYamuxcs, GOPMHUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHuid, paboTbl ¢ CHMBOJIBHBIMHU (hOpMaMu, TIPEACTABICHUSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHIE
paBeHCTB M HepaBeHCTB. AureOpa mpeiaraetT 3QQeKTUBHbIE MHCTPYMEHTHI Ul PEIeHHs MPaKTUYECKUX M
€CTeCTBEHHO-HAYUHBIX 33]1a4, HATJISTHO JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonu4eckass JuHUS «DyHKIMM W TpaduKW» TECHO NEperseTaeTcs ¢ APYTUMHU
JUHUSAMH Kypca, TOCKOJIbBKY B KAKOM-TO CMBICIIE 3aJ1a€T MOCJIeI0BATEIbHOCTh U3yueHus maTepuana. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOM, Jorapu(pMUUECKOH U TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOMCTB U rpadukos,
WCIIONBb30BaHue (YHKIMHA JUIsl pelIeHHs 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M PEabHOM KU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHMYECKUM aHAJM30M, TaK U C pelIeHHeM ypaBHEHUW U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE yaeluseTcss (OPMUPOBAHUIO YMEHHMs BBIpaXaTh (OpPMyJaMU 3aBHCUMOCTH MEXAY PpPa3THYHBIMU
BEJIMYMHAMU, UCCIIEJOBATh IMOJy4YeHHbIe (DYHKIIMH, CTPOUTH MX Tpaduku. MaTepuan 3Toil comepxKaTenbHOM
JIMHUY HAIlEJICH Ha Pa3BUTHE YMEHUI W HABBIKOB, MTO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXYy BETUYNHAMHU
B pa3nu4HON (hopme: aHATUTHUECKOH, rpadudeckoid u crmoBecHOW. Ero m3ydeHue crnocoOCTBYeT pa3BUTHUIO
AITOPUTMHUYECKOTO MBIIIJIEHHUS, CIIOCOOHOCTH K 0000IIEHHUIO U KOHKPETHU3AIH, UCTIOJI30BAHUIO aHATIOTHH.

CopepxarenpHas auHUS «Hauana mareMaTHdyeckoro aHajln3a» MO3BOJIIET CYIIECTBEHHO PacIIUPHUThH
Kpyr' KaKk MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3a/1a4, JOCTYIHBIX OO0Yy4aroIUMCs, Y KOTOPBIX MOSBISAETCS
BO3MOXXHOCTh HCCJIE€IOBaTh U CTPOUTH Tpaduku (YHKIUH, ONpeAensiTh MX HAuOOJbIIME U HAaWMEHBIINE
3HAYEHUs1, BBIYUCIATH TUIOMAAN GUTYp U 0OBEMBI TEJ, HAXOUTh CKOPOCTH M YCKOPEHUs MporieccoB. JlaHHas
coJiepKaTesibHas JTMHUSL OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOEHMSI MAaTeMaTHUYECKMX MOJIENeH pealibHbIX
CUTyallul, HAXOKJIEHUS HAWIIYYIIEro PEIICHHs B IMPHUKIAJHBIX, B TOM 4YHCIE COLHMAIbHO-DKOHOMHYECKHX,
3ajladax. 3HAKOMCTBO C OCHOBaMHM MAaT€MAaTHYECKOTO aHallu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTUYECKOTO M KPEaTHMBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKHU B HayKe, TEXHHKE M UcKyccTBe. OOydaroliyecs y3HAIOT O BBLAAIOIUXCS pe3yJbTarax,
MIOJIYYEHHBIX B XOJI€ pa3BUTHs MaTEMATUKU KaK HayKH, U UX aBTOpaXx.

ConepixarenbHo-MeTOoIMYECKast JIMHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM IIOCBSILIEHA 3JE€MEHTaM
TEOpUHU MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE TMPEJCTABICHUS TMPOHU3BIBAIOT BECh KYypC IIKOJIBHOMN
MaTEeMaTHKHU M MpEeATaraloT Hauboliee YHUBEPCAIBHBIN SI3bIK, 0ObETUHSIONINI BCE pa3fielibl MATEMaTUKU U €€
MPUIIOKEHUH, OHHM CBSI3BIBAIOT Pa3HbIE MaTeMAaTHYECKUE AUCIUIUIMHBI B euHOe 1enoe. [loaTtomy BaxkHO 1aTh
BO3MOKHOCTh IIIKOJIbBHUKY TIOHUMaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK COBPEMEHHOW MaTeMaTUKH U
HCIIOJIb30BATh €r0 VISl BEIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayajga MaTeMaTHUYECKOTO aHajiM3a» IPHCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTH4ecKOro MOJICIIMPOBAHUS, KOTOpPBIE MpPU3BaHBl C(HOPMHUPOBATH HABBIKM IIOCTPOCHHS MOJIEINEH
peanbHBIX CHTyallUi, MCCIEIOBaHMS STHX MOJENEH C IMOMOIIBIO ammapara airedpbl U MaTeMaTH4ecKOro
aHaIM3a ¥ WHTEPIIPETAlU IMOJYYEHHBIX pPe3yiabTaToB. TakWe 3aJaHus BIUIETCHBI B KaXKAbIH M3 Pa3/iesioB
IIPOTrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIMPOKO MCIIOJIb3YeTCs IS pelleH s MPUKIAIHbIX 3aaa4. [Tpu
pELICHNH peajbHbIX MNPAaKTHYECKHX 3a/ad ydalluecs pPa3BHBAIOT HAONIOAATENFHOCTh, YMEHHE HAaXOJHUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, MCIOIb30BATh AHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATH MPOOIEMY.



JlesiTensHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJAHBIX 337a4 OpraHU3yeTcs B MPOLECCE U3YUECHUS

BCEX TEM Kypca «Airedpa v Hadyaia MaTeMaTHUYECKOTO aHAIN3ay.
MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rutaHe Ha M3ydeHHe Kypca aireOpbl M Havyal MaTeMaTHYecKOTo aHain3a Ha 0a30BOM YpOBHE OTBOJMTCS 2 yaca B
Hezaento B 10 kiacce u 3 yaca B Hezenmto B 11 kiacce, Bcero 3a fBa roja o0y4yenus — 170 yacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KIIACC
Yucsia 1 BbIYUCICHUSA

Parmonanbueie uncia. OOBIKHOBEHHBIE M AECATUYHBIEC IPOOH, MPOLIEHTHI, OECKOHEUHBIEC TTIEPHOANUYECKIE
apoOu. Apudmernyeckue omnepanuy ¢ palMOHAIbHBIMM YHUCIAMH, [IPe0Opa30BaHUs YMCIOBBIX BBIPaKECHUH.
[Tpumenenne npoOeil M MPOLEHTOB U PELICHUS NPHUKIATHBIX 3a7ad W3 Pa3IMYHbIX OTpaciedl 3HaHUN U
peanbHOM KU3HU.

JlelicTBuTenbHbIe YKcaa. PalnuoHanbHbIE W HMPpAMOHANbHBIE YHUCIa. ApU(METHYECKHE OIEpaluu C
JNeUCTBUTENbHBIMU 4KcIaMU. [IpuOIMKEHHBIE BBIYUCIEHUS, MpaBUJIa OKPYIJIEHUS, NPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIEHUMN.

Crenenb ¢ nenbiM nokaszarenaeM. CtannaptHas GopMma 3anucu JIeHCTBUTENBHOTO yKcia. Mcnonb3oBanue
noaxosuel Gpopmbl 3anucu AEMCTBUTEIBHBIX YMCEN JUIS PEIICHUs MPaKTUYECKUX 3aad U IPeJICTaBICHUS
JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJlbHOM cremeHu. JIeHcTBUS ¢ apuUPMETHUECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEpaABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPUUECKHE (DOPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHU:. HepaBeHCTBO, pelieHrne HepaBeHCTBAa. MeTo MHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB.

Pemrenne TpUroHOMETpUYECKUX YPABHEHHM.

[IpuMeHeHNEe ypaBHEHUI M HEPABEHCTB K PEIICHHIO MAaTEMaTHMUECKHUX 3aJad W 3a7ad U3 pa3IMYHbIX
oOacTell HAyKH U peasibHOM JKU3HU.

DOyHKUMH U rPapuKu

OyHkuMs, cnocoOs! 3ananus pyHkuuu. ['paduk pynkiuu. BzanmMuo oOpatHbie QyHKIIMH.

OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHMid ¢ynkuuu. Hymm  dynxoun.  [Ipomexytku
3HAKOINOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

CrenenHast GyHKLUS C HATYpaJIbHBIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CpoiicTBa u rpadux
KOpHSI N-O CTETEHHU.

Tpuronomerpuueckass OKpPY)KHOCTb, OIpEACIIEHUE TPUTOHOMETPHUUYECKUX (DYHKIMHA  YHCIOBOTO
aprymMeHTa.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 334aHNUS TOCIEN0BaTENbHOCTE. MOHOTOHHBIE [TOCIE10BATEIbHOCTH.

Apudmernueckass M reoMmeTpuyeckas mporpeccud. beckoHeyHO yObIBaroImias TeoMeTpHuecKas
nporpeccusi. Cymma GeckoHeuHO yObIBarolleil reomeTpuueckoil mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB.
Hcnonbp30BaHne IpOrpeccuu sl peLIEHHs] pealIbHbIX 3a]a4 IPUKJIaJHOTO XapaKTepa.

MHozxecTBa U JIOTHKA

MHosecTBO, onepanuu Haj MHokecTBaMu. [luarpammbl Oinepa—Benna. IlpuMmeHneHue TteopeTuko-
MHO>KECTBEHHOTI'O aIlliapara Jyuisl ONMCAHUs PEAJIbHBIX MPOLIECCOB M SBJICHUW, NPU PEIICHUM 3aJa4 U3 JIPYTUX
y4eOHBIX IIPEMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEILCTBO.

11 KIIACC
Yucia 1 BbIYUCICHUSA
Harypanbnsle u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCET.
CreneHb C pallMoOHaIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.
Jlorapudm uncna. JlecaTHUHbIe U HATypaJIbHBIE JIOTapH(PMBI.
YpaBHeHUs1 1 HEPABEHCTBA



[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JOTaPUPMBI.

ITpeoOpa3zoBaHne BbIpAXKEHUM, COEPIKALINX CTENEHH C PAllMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JIMHEMHBIX ypaBHEHUH. PellleHne NpUKIAgHBIX 3a/7ad C HMOMOUIbIO CHCTEMbI JIMHEHHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHnE ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMaTHYECKMX 3a7ad M 3a7ad U3
pa3nuYHBIX 001aCTe HAYKH U peaIbHOM KU3HH.

DOyHKIUM U rpadpuKu

Oynkius. Ilepuogmueckue ¢yHkuuu. I[IpomMexyTkM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI H
MUHUMYMbI pyHKIHMU. Hanbosnbinee n HauMeHbIlee 3HaueHUe (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapudmuueckas QyHKIHUU, X CBONCTBA U TPaUKH.

Hcnons3oBanue rpadukoB GYHKITUH IS peIICHNs] YPABHCHHM U TMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YyHKIOUM JUIsl MCCIENOBAHUS IMPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 IPYrUX Y4eOHBIX IPEIMETOB U PEATbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJImu3a

HenpepsiBable pyHKIIMU. MeTon HHTEPBAIOB /1JIsl PELICHHS] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuii 1 GpU3NUECKUil CMbICI POU3BOTHOM.

[Tpon3BoHBIEC dNeMEHTAPHBIX QYHKIMI. DOPMYIIBI HAXOXKICHUS TPOU3BOJHON CYMMBI, TPOU3BEICHUS
Y YaCTHOTO (DYHKIHIA.

[TpuMmeHeHre MPOU3BOIHOM K UCCIIEOBAHUIO (YHKIIMI HA MOHOTOHHOCTb U 3KcTpeMyMbl. HaxoxneHue
HauOOJIBIIEr0 ¥ HAMMEHbIIET0 3HaYeHUs (PYHKIIMU Ha OTPE3Ke.

IIpuMeHeHre NPOW3BOMHOM ISl HAaxXOKJICHHsS HAWIYYIIEero PEIICHHWS B NPHUKIAJAHBIX 3a1adax, s
OIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOT0 (OopMYIIoi UiTH rpaduKkoMm.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuil u (¢u3nyeckuil cmbici. Bbluncrnenue wuHTErpana mo Qopmysie
Herorona—IJleitOHuna.

IINTAHUPYEMBIE PE3YJIbTATBI
OcBoenue yueOHoro mpeamera «MaremaTHKa» JOKHO oOecredyMBaTh JIOCTH)KEHHWE Ha YPOBHE CPEIHEro
obmero o0Opa3oBaHUS CIEAYIOUIMX JMYHOCTHBIX, METAlpeJAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHBIX
pe3yiabTaTOB:
JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUSI POrpaMMbl yueOHOro npeamera «MaTtemaTukay XxapakTepU3yroTCs:

I'paxxaHckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKONW MO3MIIMU OO0YYaromerocsi Kak akTHBHOI'O U OTBETCTBEHHOT'O 4JIEHA
poccHiickoro o0IIecTBa, MPEICTaBIEHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUSA PA3THMUYHBIX
CTPYKTYp, SBJI€HUH, NpoOLEAYyp TpaxJaHCKOro obmiectBa (BBIOOPBL, OHNPOCBI M Mp.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U HA3HAUCHHEM.

IlaTprOoTHYECKOE BOCIUTAHUE:!

c(OPMHUPOBAHHOCTHIO POCCUICKON TPaXTaHCKOW UACHTUYHOCTH, YBaKEHUS K MPOLUIOMY U HACTOSIIEMY
POCCHICKONM MaTeMAaTUKH, HIEHHOCTHBIM OTHOUICHMEM K JOCTHKCHHMSM POCCHHCKMX MaTeMaTUKOB U
POCCUMCKOM MaTeMaTHYECKOU ILIKOJIbI, K UCIIOJIB30BAHUIO ITUX JOCTHKCHUM B JPYIMX HayKaX, TEXHOJIOIMSX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapona; C(GOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUs, JTUYECKOIO IIOBEIECHUs, CBSI3aHHOIO C IIPAaKTHUYECKUM IPUMEHEHUEM JOCTHXKCHUN HAyKu U
NesITeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyAyIIEro.

DCTeTUYECKOe BOCIUTAHUE:!

ACTETUYECKUM OTHOLIEHHEM K MUY, BKJIIOYas 3CTETHUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, pEIICHUMN, pPACCYKIEHUI; BOCIHPUUMYHMBOCTBIO K MAaTEMaTHMUYECKUM acCleKTaM pa3IMYHbIX BHJOB
UCKYCCTBaA.

Pu3nyecKoe BOCIUTAHUE:




C()OPMHUPOBAHHOCTBIO YMEHHUs IPUMEHATh MaTeMaTHYeCKHUE 3HAHMs B HMHTEpecax 370pOBOr0 H
Oe3omacHOro o00pa3a JKW3HM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pOBBIO (3I0pOBOE THTaHHE,
cOQJIaHCUPOBAaHHBIN PEXHUM 3aHATHH W OTHAbIXa, peryispHas (Quanueckass aKTHUBHOCTH); (U3HUECKOTO
COBEPILICHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-0310POBUTEIBHOMN IEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOMs; HHTEPECOM K pPa3IU4HbIM chepam
poeCCHOHATILHON JEATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOM M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIATh
OCO3HAHHBIN BBIOODP Oyaymiei npodeccuu u pearn3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE IIAaHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO Ha MPOTSIKEHUU BCEH IKHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYACTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MATeMaTHYEeCKOI HAallPaBICHHOCTH.

OKO0JIOTHYEeCKOe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTHIO DKOJOTMUYECKOW KYJIbTYPHI, TOHUMAHHEM BIIUSHUS COIMAIbHO-DKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHME IPUPOAHOM W COLMAIbHOM Cpelbl, OCO3HAHUEM IJI00AJILHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM; OpHEHTAIell Ha NPUMEHEHHE MaTeMaTHYeCKUMX 3HAHWUU s pelIeHus 3ajad
B 00JIaCTH OKpY’Karollel cpelbl, IUIAHUPOBAHMS IOCTYIIKOB M OLEHKHM HMX BO3MOKHBIX IOCIEIACTBUH JUIs
OKpY>KaroIlEl Cpeibl.

L{eHHOCTH HAayYHOTI'O MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIIECTBEHHON NPAaKTHUKU, MOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak cgepbl 4eIOBEYECKOH NesITeIbHOCTH,
ATanmoB €€ pa3BUTUS W 3HAYMMOCTH IS PA3BUTHS LMBWIN3ALMU; OBJIAJCHUEM S3bIKOM MAaTEMaTHUKU U
MaTeMaTHYeCKOM KyJIbTypol Kak CpeACTBOM IO3HAHMsS MHpa; FOTOBHOCTBIO OCYLIECTBISATH NPOEKTHYIO U
MCCIIEIOBATEIBCKYIO EATENbHOCTh MHNBHUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl  OCBOEHHSI  NPOrpaMMbl  ydeOHOro  mpenmera  «MaremaTtukay
XapaKTepU3yloTCsid  OBJIAJICHUEM  YHUBEPCAIbHBIMHU HO3HAGAMENbHBIMU OCUCMBUAMU,  YHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYAMUGHBIMU OeUCMBUAMU.

1) Vhueepcanvhvle noznasamenshuie oelicmsus, 06ecnequusaom Gopmuposanue 6a3068bIX KOSHUMUGHBIX
npoyeccog obyuaowuxcs (oceoeHue Memooo8 NOZHAHUA OKPYICAIOue20 Mupa, NpUMeHeHue J02UYECKUX,
ucc1e008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayuet).

basoBebie tornyeckue AecTBuUS:

BBISIBJIAITh M XapaKTepU30BaTh CYIIECTBCHHbIC IPHU3HAKKM MaTeMaTHYECKUX OOBEKTOB, IOHATHH,
OTHOIICHUHA MEXAY TMOHATHAMHU; (OPMYIHPOBATH ONpEICICHHs TMOHSATHH, yCTAaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS [ 0000IIEHUs M CPaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIIPHHUMATh, (POPMYIIHPOBATH U MPEOOPa30BHIBATh CYKICHHS: yTBEPIUTEIbHBIC U OTPHUIIATEIBHEIC,
€/IMHUYHbIE, YaCTHbIE U O0IIKE; YCIOBHBIE;

BBISIBIIITh  MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W W TIPOTHBOpedrsi B (akTax, TaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; MTpeylaraTb KPUTEPUHU IS BBISABICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JIeTIaTh BBIBOJIBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, METYKTHBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITENIGHO  JIOKA3aTelIbCTBA MATEeMAaTHYECKUX YTBEPXKISHHWH (TpsMble ©  OT
IPOTHBHOTO), BBICTPAWBATh AapryMEHTALUIO, NPUBOIUTH IPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOBI;

BBIOMPATH CIOCO0 pemieHust yueOHON 3a7auil (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS, BHIOMPATH
HaunboJee MOAXOJAININ C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBbIe MCCIE10BATENbCKHUE ICHCTBYS:

UCIOJIb30BATh BOIPOCHI KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA; (POpMyIUpOBaTh BOIPOCHI,
¢bukcupyoomue NpoTUBOpeUre, NpodieMy, YCTaHAaBIMBaTh MCKOMOE W JaHHOE, (POPMUPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITETIbHO CIUIAHMPOBAHHBIM SKCIEPUMEHT, HCCIEIOBAHUE 110 YCTAaHOBJICHUIO
0COOEHHOCTEW MaTeMaTH4ecKoro o0bEeKTa, IBJICHUS, IPOLIECCa, BBIBICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMH,
SBIICHUSIMHU, TIPOLIECCAMU;

CaMOCTOATENbHO (pOopMyTHpOBaTh 000OIIEHHS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
MCCIIEIOBaHMSI, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3Y/IbTATOB, BBIBOJOB M 0000IICHU;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCa, a TAKKE BBIIBUTATh MIPEIOI0KEHNS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHUSIX.

Pa6ora ¢ nunpopmanuei:




BBISBJIATH JeDUIUTHI WHPOPMAIIMK, TaHHBIX, HEOOXOJUMBIX IS OTBETa HA BOIMPOC W JUIS PEIICHHS
3a71a4M;

BBIOMpaTh MH()OPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJM3UPOBATh, CHCTEMATH3HPOBATH U
UHTEPIPETHPOBATH HHPOPMAIIHIO Pa3IMIHBIX BHIOB B (POPM MpeACTaBICHUS;

CTPYKTYpUpPOBaTh HHGOPMAIIMIO, TPEJACTABIATh €€ B pPa3IMYHBIX (opMax, HUIIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMyHUKamMugHbwle 0elicmeuss, 006ecneyusaiom c@opmMuposanHocns COYUAIbHBIX
HABBIKOB 00YUAIOWUXCHL.

OOmieHue:

BOCIPUHHUMATH U (POPMYITHPOBAThH CY)KJICHHS B COOTBETCTBHH C YCIOBHSIMHM U ICJIIMU OOIICHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XO/1Y
pelIeHHUs 3314, KOMMEHTHUPOBATH TOJYyYCHHBINA Pe3y/IbTarT;

B XOJe OOCYXKJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEeMbI, MPOOJIEMBI, PEIIaeMOi
3aJla4yM, BHICKA3bIBATh MJICH, HAIICJICHHBIC Ha MOMCK PEHICHUS; COMOCTABJIATh CBOM CYXICHHS C CYXKICHHSIMH
JOPYTUX YYAaCTHUKOB Juaiiora, OOHapyXHBaTh pa3IMuUe W CXOJACTBO IIO3WIIMH; B KOPPEKTHOU (opme
(bopMyITHpPOBAThH pa3HOTIIACHS, CBOU BO3PAKCHUS;

MIPEJICTABIIATh PE3YJAbTAThI PEIICHHS 3a/1a4M, YKCIICPUMEHTA, UCCIICIOBAHMS, TPOEKTa; CAMOCTOSATEIHHO
BBIOMPATh (POPMAT BBICTYIICHHS C YYETOM 3aJ1au MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMaTh W WCIIOJIb30BaTh MPEHMYILIECTBA KOMAHIHOW W WHIUBUAYAJIbHOW PaOOThI MPU PEIICHUH
y4eOHBIX 3aJ1a4y; MPUHUMATH IeJIb COBMECTHOH JEATEILHOCTH, TUIAHUPOBATH OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeesaTh BHIbI PadOT, JOTOBAPHBATHCS, OOCYXKIATh MPOIECC M PE3yibTaT paboThl; 0000IIATH
MHEHHS HECKOJIBKUX JTIOICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCYKICHHS, OOMEH MHEHHI, «MO3IOBBIC IITYPMBI» U
WHBIC); BBIMOJHITH CBOIO YacTh PaOOTHl M KOOPJIUHUPOBATH CBOU JCHCTBHS C JPYTUMHU UYICHAMH KOMAaHJIBI;
OILICHMBATh KaueCTBO CBOETO BKJaJia B OOIIMN MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM Y4aCTHUKAMU
B3aHMOJCHCTBUSL.

3) YVuusepcanvuvie pezynisamusnsle oeiicmeus, obecneuusaiom Gopmuposanue cMulCl08bIX YCMAHOBOK U
HCUBHEHHBIX HABLIKOS TUYHOCTIL.

CamoopraHnu3anus:

COCTaBIIATh TUIAH, AJNTOPUTM pEIICHHS 3a7add, BhIOMpAaTh CIOCOO PEIICHHS ¢ YIETOM HMEIONTUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOW MH(pOpMaLIUN.

CaMOKOHTDOJIb:

BJIQJICTh HABBIKAMHU TI03HABATCIbHOM pe(ICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBHA U
MBICITUTENBHBIX MPOIIECCOB, UX PE3yIbTATOB; BIAJECTh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS Tpolecca U
pe3yJiibTaTta penieHusl MaTeMaTHIeCKON 3a/1auH,

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEUICHUH 3a/1a4l, BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, TAHHBIX, HAWJCHHBIX ONIHOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pPE3yJibTaTa IENH W YCIOBHUSM, OOBSICHATH MPUUYUHBI JOCTHKCHHS WU
HEJOCTHIKCHHSI PE3YJIbTATOB JICATEIIBHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI
OcBoenne y4eOHOTO Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHalM3a» Ha YPOBHE CPEIHEro OOMIero
00pa3oBaHMs TOHDKHO 00€CTIeUNBATh TOCTHKEHUE CICIYIONUX TPEIMETHBIX 00pa30BaTeIbHbIX PE3YIHTATOB:
10 KJIACC
Yuciaa ¥ BLIYUCIEHUS

OnepupoBarh MOHITHIMH: PAllMOHATBHOE W JIEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAS W JECSTHYHAS
pOOB, IPOIIEHTHI.

BeimonHaTs apudMeTrnuecKue onepamyy ¢ palMoOHAIBHBIMUI U JIEHCTBUTEILHBIME YUCIIAMHU.

BrimonasaTe npuOarmkEHHBIC BRIYMCICHUS, UCTIOIB3YS MPaBUIa OKPYTJICHUS, IeIaTh IPUKUIIKY B OIICHKY
pe3ynbTaTa BRIYUCICHUN.

OnepupoBaTh TOHATHSMHU: CTENEHb C IIGJIBIM  TIOKa3aTesleM; CTaHAapTHas ¢opMa  3amucu
JNCHCTBUTENFHOTO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHH; HCIOJBb30BaTh MOIXOAIIYI0 (OpMYy 3alucu
JENCTBUTEILHBIX YNCEN JIJIS1 PEIICHMSI PAKTHIECKUX 33714 U MPECTaBICHUS JaHHBIX.



OnepupoBaTh NOHATHAMH: CHHYC, KOCMHYC M TaHI'€HC INPOM3BOJIBHOTO YIJIa; HCIOJIB30BATH 3aIUCh

MIPOU3BOJILHOTO yIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUECKUE (DYHKIHH.
YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTb  NOHATUAMU:  TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO;  LI€J0OE,  PALUOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonuaTe 1npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U peIaTh TPUTOHOMETPUYECKHE
YPaBHEHHUSI.

BeimonHATe npeoOpa3oBaHUsl ILEJIBbIX, PAlUOHATBHBIX W HPPALMOHAIBHBIX BBIPAKEHUI M pemarh
OCHOBHBIE THUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHECHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHMsI M HEPABEHCTBA JJIs PEIICHHS MaTeMaTHYEeCKUX 3ajad M 3a7ad U3 pa3iIudHbIX
obJacTelt HAyKW U PeaIbHOW KU3HH.

MonenpoBaTb pealbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA [0 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh IOCTPOSHHbIE MOJIENIN C UCIIOJIB30BAaHUEM allapara ajareopsl.

DyHKUMH U rPapuKu

OnepupoBaTh NOHATUAMU: (YHKILHSA, CIIOCOOB! 3aJaHusl (PYHKIUH, 00JacTh ONPEAETICHNUs U MHOXECTBO
3Ha4eHUH QyHKIUH, rpaduK QyHKINN, B3AUMHO 0OpaTHBIC (DYHKIIHH.

OnepupoBaTh NOHATHAMM: UYETHOCTh W HEYETHOCTh (YHKUMH, HYIM (QYHKLUHUH, [POMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBare rpapuky GyHKIMMA U1 peLIeHns: ypaBHEHUH.

Crpouts u yurtaTh rpaduku THHEHHOW (YHKIMH, KBaApaTHYHOW (YHKIHMH, CTENIEHHOH (YHKIUHU C
L[EJIBIM TIOKAa3aTEJIEM.

Wcnonp3oBark rpaduku GyHKIUN Ui UCCIEI0BAaHUS MIPOLIECCOB M 3aBUCHMOCTEN MpHU PEIIEHUU 3a]a4
U3 ApYrux y4yeOHBIX MPEJAMETOB U pPeasIbHOM MKHU3HH; BhIpaXaTh (JOPMYIaMU 3aBUCUMOCTH MEX/ly BEIMUUHAMU.

Hauyana mareMaTn4yeckoro anajimsa

OnepupoBaTh NOHATUSAMHU: [10CIEI0BATEIBLHOCTD, apU(YMETHUECKas! U T€OMETPUYECKasi IPOTrPECCUH.

OrnepupoBarh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAs T€OMETpUUYECKasl MPOTrpeccus, cymMmma OECKOHEYHO
yOBIBAIOIIEH FreOMETPUUECKOI MPOrPECCHH.

3a/iaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM M IPOTPECCUM I PEUICHMs] pEalbHBIX 3aJad
MPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBath NOHATHUSAMH: MHOXECTBO, ONE€pallK HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONHCAHUS PEAbHBIX MPOLIECCOB U SBICHUM,
IIPU pELICHNH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

OnepupoBarh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, 1OKA3ATEIbCTBO.

TEMATHYECKOE IINTAHUPOBAHUE

Ne i/m HaumeHoBaHue pa3jesioB Bcero KonTpoubHbie padoThl

1 MHoXecTBa pallMOHATbHBIX U JIEHCTBUTENBHBIX YUCEI. 5 1
PannonanbHbIe ypaBHEHHS 1 HEPABECHCTBA

2 Oyukuun U rpaduku. CTeneHs ¢ HelbIM oKa3aTeaeM 5

3 Apudmernueckuit KopeHb N—0ii crenenu. MppanuonanbHble 6 1
yYpaBHEHHS U HEpAaBEHCTBA

4 ®opmyibl TpuroHOMETpHH. TpUTrOHOMETpHYECKHE YPAaBHEHUS

5 [TocnenoBaTeabHOCTH U MPOTPECCUU

6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 3a nepsoe 16 2

IMOJIYToaAne



MOAYJb «'EOMETPUS»

IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 06a3oBoro ypoBHs misi oOydaroumuxcs 10 —11 kmaccoB
pa3paborana Ha ocHOoBe DenepalbHOrO roCyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHIAPTa CPEIHETO OOILIEero
o0Opa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUN, NPEABABISEMBIX K MaTEeMaTHYeCKOMY
00pa3oBaHMIO, W TPAJULIUI POCCHUIICKOTO 0Opa3oBaHMs. Peamm3anms mporpaMmbl 00€cCTIeYMBAEcT OBIAZCHUE
KJIIIOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIMMH OCHOBY JISI CAMOPA3BUTHUA W HECIIPCPBLIBHOI'O 06pa30BaHI/IH,
[EJIOCTHOCTB OOIIEKYIbTYPHOTO, INYHOCTHOTO M TIO3HABATEIBHOTO PAa3BUTHS JINYHOCTH O0yYarOITHXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CpelHEro oo1ero oopazoBaHus 00ycIoBIeHA MPAKTHUECKON
3HaYMMOCTBIO METANPEIMETHBIX M TPEAMETHBIX pE3yJIbTaTOB OOY4YECHHsST TEOMETpUU B HAINpPaBICHUH
JMYHOCTHOTO pa3BUTHUS oOyvaromuxcs, (GpopMHpoBaHUS (HYHKIMOHAJIBHOW MaTeMaTH4eCKOil I'paMOTHOCTH,
M3YUYEHUS APYTUX YYeOHBIX AUCIUIUIMH. PazBuTre y 00ydJaronmmxcsi MpaBUIBHBIX MPEICTABICHUH O CYIIHOCTH
U TPOMCXOXKAECHUM TEeOMETPUYECKUX aOCTpakLUMi, COOTHOLIEHMH pEaJbHOI0 M MJCabHOIO, XapakTepe
OTPaK€HUsI MATEMATHYECKOW HAYKOM SIBJICHHM M IIPOLIECCOB PEAIbHOIO MHUpPA, MECTE€ I€OMETPUHM B CUCTEME
HayK W pOJIM MaTeMaTHMYeCKOro MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHMM W B MPAKTHKE CIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS YUAIIMXCS, a TAaKKe KAdeCTB MBIIUICHUS, HEOOXOIUMBIX IS
ajlanTalliyd B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisIeTCSl OTHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpelHEro o0IIero oopa3oBaHus, TaKk KaKk
obecreyrBaeT BO3MOXKHOCTb H3YUEHHUS KaK JUCLHMIUIMH €CTeCTBEHHO-HAYYHOM HAalpaBI€HHOCTH, TaK H
T'YMAaHUTAPHOM.

Jlornueckoe MbllIeHHE, GOpMUPYEMOE MPU U3YUEHUU O0YYAIOUMMHCSA MOHATUHHBIX OCHOB F€OMETPUH
U TIOCTPOCHUHM IIETIOYKH JIOTUYECKHX YTBEP)KICHHA B XOJ€ pEUICHHS TEeOMETPUYECKHX 3a1ad, YMCHHE
BBIJIBUT'aTh M OINPOBEPraTh I'MIIOTE3bl HEMOCPEICTBEHHO HCMOJB3YIOTCS MPH PELICHWU 3a]ad €CTEeCTBEHHO-
HAy4YHOTO 1IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX J1EATEILHOCTH
yenoBeka. OpueHTalus 4eJoBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €r0 COLIMAIBLHOTO
ObITHA, (hopMa OTpaKEHHs OKPYKAIOLIET0 MHUpa, YCIOBUE YCIEIIHOIO MMO3HAHUS U aKTUBHOTO MTPeoOpa3oBaHus
nercTButenbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEOWHSET pa3Hble BUIALI y4eOHOH U
TPYAOBOH JIEATENBLHOCTH, SIBIIIETCS OAHUM U3 MPO(EeCCHOHAIBHO BaKHBIX Ka4eCTB, IOATOMY aKTyallbHa 3a7a4ya
(dbopMupoBaHUs Yy 00y4darOIUXCsl MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK Pa3HOBUJIHOCTH OOpPA3HOI'O MBILUICHUS
— CYILECTBEHHOI0 KOMIIOHEHTA B MOJITOTOBKE K IPAKTUYECKOM JI€ATEIILHOCTH 110 MHOTMM HalpaBJICHUSM.

lens ocBoeHusi mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE OOydYeHHS —
o01eo0pa3oBaTesibHOE M OOIIEKYJIbTYPHOE pa3BUTHE OOYYAIOLIMXCS uYepe3 oOecledyeHue BO3MOXKHOCTU
MpUOOPETEHUST M WCIIOJIb30BaHUS CHCTEMATHYECKUX T€OMETPHUECKUX 3HAHWN W JCWCTBUH, CIEU(MUIHBIX
I€OMETPHH, BO3MOXHOCTH YCIIEIIHOTO MPOAODKEHHsI 00pa3oBaHUS MO CIEHUATBHOCTSAM, HE CBS3aHHBIM C
MPUKIIAJHBIM UCTIOIH30BaHUEM T€OMETPHH.

[Iporpamma no reomeTpuu Ha 6a30BOM YpOBHE IpeJHa3HaueHa Julsl 00y4arolluXcs CpeaHEN IIKOJbI, He
WCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUN HAa YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazom,
oOyyaromuecsi Ha ©0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHUe YMEHHs, CBSI3aHHBIE CO
cienn(UKoil TeOMETpUH U HEOOXOJUMBIE JJI JKU3HU B COBPEMEHHOM oOmiectBe. KpoMe 3TOro, oHu MMET
BO3MOYKHOCTh M3Y4YHTh T€OMETpHI0 Ooijiee TIIyOOKO, €cid B JajbHeHIlleM BO3HUKHET HEO0OXOAMMOCTb B
reOMEeTPUUYECKUX 3HAHUSAX B MPO(EeCCHOHAIBHOMN 1eATEIbHOCTH.

JlocTikeHre 1eNu OCBOEHHUS TMPOrpaMMbl OOECIEUMBAETCS PEIICHHEM COOTBETCTBYIOLIMX 3a/1ad.
[IpuoputeTHbIME 331auaMi OcBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIsIOTCA:

¢dbopMHUpOBaHHE NPEACTABICHUS O T'€OMETPUH KaKk YacTH MHUPOBOM KYJIbTYphl M OCO3HaHHE €&
B3aMMOCBSI3H C OKPY’KAIOLIUM MUPOM;

¢dbopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHMKAX M TeJlax BpalleHHs Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJIIOLIMX OMUCHIBATh U U3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOLIEr0 MUPa;

¢dbopmMHpoBaHHE yMEHHs paclo3HaBaTh HAa YEpTEKaxX, MOJENAX M B pealbHOM MUPE MHOTOTPAaHHHUKH H
TeJa BPALCHHUS;

OBJIaJICHUE METOJJaMH PELICHH 33aa4 Ha MOCTPOSHHs Ha H300paXKEHUAX MMPOCTPAHCTBEHHBIX (QUTYP;



(bopMHpOBaHKUE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHATUAMU O MHOTOTPAaHHUKAX U TeJIaX BpAIEHUS U
UX OCHOBHBIMHU CBOWMCTBAaMU;

OBJIQ/ICHUE aJITOPUTMaMH PpEIIEHUS OCHOBHBIX THUIIOB 3a1a4; (OPMHPOBAHHWE YMEHHUS MPOBOJIUTH
HECJIOKHBIC JIOKA3aTEJIbHBIE DPACCYKIACHUS B XOJE pELIECHUs CTEPEOMETPUYECKHX 3aJad M 3a1ad ¢
IIPAKTUYECKUM COACPKAHUEM;

pa3BUTHE MHTEIUICKTYIBHBIX W TBOPYECKHUX CIIOCOOHOCTEW OOydYaroUIMXcsi, IMO3HaBaTEIbHOU
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBIIIUICHHUS;

¢dopmupoBanre (PyHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAHTHOM TE€OMETPHM: YMEHHE paclo3HaBaTh
IIPOSIBJIEHUS] T€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX JKU3HEHHBIX CUTYallUiX U
IIPU U3YYEHUH JIPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOopMyIHpOBaTh
UX Ha S3bIKE I'€OMETPUHM U CO3/1aBaTb I€OMETPUYECKHE MOJEIM, NPUMEHATh OCBOCHHBIA I'€OMETPUYECKHM
anmapaTr A pelIeHUs] NMPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad, MHTEPIPETUPOBATH U OLIEHWBATH IOJyYEHHBIE
pE3yJIbTaTHI.

OTnUYUTENBHOM OCOOCHHOCTBIO MPOTPAaMMBI SIBJISIETCS BKIIOYCHHUE B KypC CTEPEOMETPUU B HAyaje ero
U3y4YeHHs 3ajay, PELIaeMbIX Ha YPOBHE MHTYUTHUBHOIO ITO3HAHMSI, U ONPEAEIEHHBIM 00pa3oM OpraHu30BaHHAs
pabora Hag HHMH, 4YTO CHOCOOCTBYIOT pa3BHTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET IPOTEKAHUE UHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JaJIbHENIIEMY U3yUEHUIO IIPEIMETA.

[Ipennourenne oTHAETCS HATISIHO-KOHCTPYKTUBHOMY METONYy OOY4YEHHs, TO €CTh TEOPETHYECKHE
3HaHHA MMEIT B CBOEH OCHOBE 4YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOW JAeATenpbHOCTH. Pa3Butne
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN y ydalUXcs B Kypce CTEPEOMETPUU MPOBOJUTCS 3a CUET peUIeHMs 3a/1a4
Ha CO3JaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3a7ay Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3zaMH.
Coznanue oOpas3a IpOBOAUTCS C ONOPOM Ha HAIJISIAHOCTh, a ONEPUPOBAHUE O0PA30M — B YCIIOBUSAX OTBJICUECHMUSI
OT HarJIIJHOCTHU, MBICJIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAECPKAHUS.

OcHoBHblE conepkarenbHble JTUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOrOrpaHHUKNY,
«[IpsiMble M IIIOCKOCTU B IpOCTpaHCTBe», «Tena BpamieHus», «BEKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE.
®opMHUpOBaHUE JIOTMUECKUX YMEHUHN pacrpeensieTcsl He TOIbKO MO COAepKAaTEeIbHBIM JIMHUSAM, HO U [0 TOAaM
oOyueHusl Ha YPOBHE CpeJIHero o0IIero oopa3oBaHus.

Copnepxanve 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM OCBOEHHUs paloueit
IpOrpaMMbl, pacnpeAeiaEHHbIM 10 rojaM OO0y4YeHMs, CTPYKTYPHpPOBAHO TakuM oOpa3oM, 4TOObI OBJaJieHUE
F€OMETPUYECKUMH MOHATHSMH M HaBbIKAMU OCYIIECTBIISJIOCH IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C
COOJIIOJICHMEM TIPUHIMIIA TPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMSA BKIIOYAJINCh B OOIIYI0 CHCTEMY
F€OMETPUUYECKUX IMPEACTaBICHUM oOydarolmuxcs, pacmupss U  yrayomss e€, o0pasys MpOuHbIe
MHO’KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun orBoautes 2 daca B Hepenmo B 10 knacce u 1 gac B Henento B 11 kitacce, Bcero 3a aBa
roga oOyuenus - 102 yqeOHbIX yaca.
COJAEP)KAHUE YYEBHOI'O KYPCA

10 KVIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IMpocTpaHcTBO. [loHsiTHE 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHoe pacnonoxeHwe NpsAMBIX B NPOCTPAHCTBE:  IEPECEKAOLIUECS, IapaJIENIbHBIE U
CKpellrBaroIyecs npsmele. [lapannenbHOCTh NPSAMBIX U TNIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHbIe MPSMBbIE
B IIPOCTPAHCTBE; MAPAUIENbHOCTh TPEX NPAMBIX; NAPAUIETBHOCTh NPSAMONM M IUIOCKOCTH. YTJBl C
COHANPABJICHHBIMA CTOPOHAMH; YroJl MEXAY NpsIMbIMH B NpocTpaHCTBE. l[lapamnenbHOCTh MIIOCKOCTEN:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajulelbHbIX IulockocTel. Ilpocreiime npocTpaHCTBEHHbIE (UTYPHI
Ha TUIOCKOCTH: TE€Tpa’p, KyO, mapasuiesenurne 1; MoCTPOCHUE CeUeHUH.

[lepneHIUKYISApHOCTh MPSIMOW M IUIOCKOCTU: NEPIEHAUKYJSAPHBIE IPSMbIE B NPOCTPAHCTBE, IMPSIMbIE
NapajuieJIbHble U NEPHEHANKYJSAPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYJISIPHOCTH NMPSAMOW M ILIOCKOCTH,
TeopeMa O IPSIMOM NEPHEHAUKYJIAPHOM INIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJd MEXAy IpsSMON U
IJIOCKOCTBIO; JBYIPAHHBIM YroJl, JIMHEHHBIA yrojl ABYTpaHHOro yria. IlepneHAuKynsip U HaKJIOHHBIE:
paccTosiHuEe OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 TNIOCKOCTH, MPOEKLUs (PUTyphl Ha TIOCKOCTb.
[leprieHAMKYASAPHOCTh TIOCKOCTEHM: MNPU3HAK MEPHECHIMKYSIPHOCTH ABYX IWIOCKocTel. Teopema o Tpéx
NEPIEHIUKYIIApaX.



MHOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHHWKA, OCHOBHBIC JJICMEHTHI MHOTOTPAHHHKA, BBIMYKIBIE ¥  HEBBIMYKIIbIC
MHOTOTPaHHHUKH; pa3BEPTKa MHOTOrpaHHWKA. [Ipu3ma: N-yrojgpHas NMpU3Ma; TPAaHH M OCHOBAaHUS IPHU3MEI,
mpsiMasi ¥ HaKJIOHHAs IPU3MBI; OOKOBAasi M TOJHAS MIOBEPXHOCTh MPU3MEL. [lapannenenuresn, IpsMOyroibHbIA
napajuleJieuIe U ero cBoicTea. [Iupamuaa: N-yrojpHas MMpaMuia, TpaHd U OCHOBAHHE IMUPaMUJIbI; OOKOBas
W TIOJHAsl MMOBEPXHOCTh MUPAMHU/IBI, MIPABWIIbHAS U YCCUCHHAs MUpaMuIa. DIEMEHTHI MPU3MBI U MTHPAMHUIBIL.
[TpaBmiIbHBIE MHOTOTPAaHHHUKH: IMOHSATHE MPABHJIBHOTO MHOTOTPaHHHWKA; MpaBWJIbHAS MpH3Ma W IpaBUIIbHAs
MUpaMKJIa; IPaBWIbHAS TPEYTOJIbHAS MUPAMHUJIA U TIPABWILHEIN TeTpadap; Kyo. [IpencraBneHue o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, HoAeKadip U ukocadap. CedeHus NPU3Mbl U TUPAMHUJIBL.

CumMeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOH, TUIOCKOCTH. DIEMEHTBI
CUMMETPHUH B TUPAMHUJIAX, apaUIeICIUIeIaX, IPABUIbHBIX MHOTOIPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, MuaroHanu, yrisl. [Lmomaas 60KOBOW MOBEPXHOCTH H
MOJIHOM IMOBEPXHOCTH MPSAMOM IMPHU3MBI, ILIOMIAJb OCHOBAHMIA, TeopeMa O OOKOBOH IOBEPXHOCTH IMPSMOM
npu3Mbl. [Inomane OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MUPAMHJIBI, TEOpeMa O IJIOMAIH
yceuéHnHou nmupamubl. [lonsatue 06 00béMe. OObEM TUPAMHEIBI, TPU3MBI.

[TomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXIy IUIOMIAISIMHA TIOBEPXHOCTEH, OO0BEMaMu
MOIOOHBIX TEIL.

11 KIIACC

Tena BpaleHus

[Munuuapuyeckass MOBEPXHOCTh, O0Opa3yrollue MUIMHIPUYECKONH MOBEPXHOCTH, OCh LMIMHIPUYECKOH
noBepxHocTU. [{unuHap: ocHoBaHMS M OOKOBas MOBEPXHOCTb, OOpasyrouiass M OCh; IJIOLAAb OOKOBOM H
IIOJIHOM ITOBEPXHOCTH.

Konnyeckass moBepxXHOCTb, 0Opa3yrolue KOHUYECKOW IOBEPXHOCTH, OCh W BEpPIIMHA KOHHUYECKOU
noBepxHocTU. KoHyc: ocHOBaHUE U BeplLIMHA, 00pa3yrolias U OCh; IUIOIMAAb OOKOBOM M MOJIHOIN MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yoIIie U BRICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETp; IUIOIAAb MOBEpXHOCTH cdepbl. B3anmMHoe pacnonoxeHue
cdepbl U MII0CKOCTH; KacaTelbHasl MJIOCKOCTh K cdepe; mIomaiab chepsl.

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTH. Pa3BEpTka uIMHApa U KOHYyca.

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, ONHUCAHHBIA OKOJIO chepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILEHUS.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOIBHOTO
napajiesnienunesa u cineacTeus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomaab chepsl.

[lonobuble Tema B mnpoctpaHcTBe. COOTHOIIEHHS MEXIy IUIOMIAASIMU TOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX TEN.

Ceuenust nwiIMHApa (MapajUleIbHO W MEPHEHIUKYISIPHO OCH), CEYEeHUs KOHyca (mapajieiabHoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUECHNUS 1apa.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy M B npocTpaHcTBe. ClI0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpA Ha
4yucio. Pasnoxkenue BekTopa mo TpEM HEKOMIUIaHAapHBIM BekTopaMm. lIpaBwio napamienenunena. Pemenue
3a/1a4, CBA3aHHBIX C IPUMEHEHHUEM IIPaBWJ ACUCTBUH ¢ BekTopaMu. lIpsMoyronpHas cucremMa KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTopa. IIpocreiimme 3amaum B KOOpPAMHATAX. YTOJI MEXAY BEKTOpPaMHU.
CkansipHOE IIPOM3BENIEHUE BEKTOPOB. BbluMcieHue yrioB MeXAy NpsIMBIMU M IIOCKocTsMHU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPX PELICHUH T€OMETPUYECKHX 3a1au.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI IPOTrpaMMbl y4eOHOro npeamera «MaTemaTukay XapakTepu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAAHCKONW MO3UIMU O0YYaromierocsi Kak akTUBHOT'O M OTBETCTBEHHOTO WJieHa
pOCCHIICKOTO O0O0IIecTBa, MPEICTaBICHHEM O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUSA Pa3THUYHBIX
CTPYKTYp, SBJICHHH, TIPOIEAYp TPaKJaHCKOro ooOmecTBa (BBIOOpPHI, OMPOCHI © TIp.), YMEHHEM
B3aI/IMO,Z[eI\/'ICTBOBaTL C CONUAJIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX (I)YHKI_[I/ISIMI/I 1 HA3HAYCHUEM.



ITaTrpuoTHyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUICKON TPaKTIaHCKOW MICHTUYHOCTH, YBaKEHHUS K MPOILUIOMY U HACTOSIIEMY
POCCHICKOM MaTeMAaTUKH, HIEHHOCTHBIM OTHOUICHMEM K JOCTHXKEHHMSM POCCHHCKMX MAaTeMaTUKOB U
POCCUMCKOM MaTeMaTHYECKOW ILIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHHUU B APYTMX HAayKax, TEXHOJOTHSX,
cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH poccHilckoro Hapoja; Cc(GOpPMHUPOBAHHOCTBIO HPABCTBEHHOI'O
CO3HAHHUs, JTUYECKOIO IIOBEJECHUsS, CBI3aHHOIO C IIPAKTUYECKMM IMPUMEHEHUEM JOCTHKEHUHW HAyKH H
JeSTeIbHOCTBIO YUEHOI0; OCO3HAHMEM JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUMBOro OyAyIero.

JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLIEHHEM K MUY, BKJIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, PELICHHUM, pacCyXACHWM; BOCIHPUUMYHUBOCTBIO K MAaT€MAaTHYECKUM acIEeKTaM pAa3JIM4YHbIX BHIOB
UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

C()OPMHUPOBAHHOCTBIO YMEHHUs IPUMEHATh MaTeMaTHYeCKHUE 3HAHMs B HMHTEpecax 370pOBOro H
Oe3omacHOTO 00pa3a JKW3HM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO (3I0pPOBOE IHTaHHE,
cOaTaHCUPOBAHHbBIM PEXUM 3aHATHH W OTAbIXA, peryiaspHas ¢u3ndyeckas AaKTUBHOCTb); (U3UYECKOrOo
COBEPILICHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AESATEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYIOJIOOMS; HWHTEPECOM K pa3IMYHBIM cdepam
poeCCHOHATILHON JAEATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOM M €€ MPUIIOKEHUSMH, YMEHHEM COBEpILIATh
OCO3HAHHBIN BRIOOp Oyaymeit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI; TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO Ha HPOTSDKEHUM BCEM JKHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a7a4 MAaTEMATHYECKOW HAIPABICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO 3KOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIUSHUS COLUATbHO-IKOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHME NPUPOAHOM UM COLMAIbHOM Cpelbl, OCO3HAaHHMEM TIJI00aJIbHOTO XapakTepa
9KOJIOTMUECKHUX Npo0JieM; OpHUEHTalMeldl Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAHWW JUIs peleHus 3ajaad
B 00JIaCTH OKpy»Karolleld cpeabl, IUIAHUPOBAaHMS IOCTYIKOB M OLEHKHM MX BO3MOKHBIX TMOCIEACTBUH JUIs
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U
OOIIIECTBEHHOIN NpPAaKTHUKU, MOHMMaHHEM MaTeMaTHMYeCKOW HayKH Kak cdepbl 4eIOBEYECKOH NesTeIbHOCTH,
JTanoB €€ pa3BUTHS M 3HAYMMOCTH Ul Pa3BUTUS LMBWIM3ALMH;, OBJIAJCHHUEM S3BIKOM MaTEMaTUKU M
MaTE€MaTUYECKOW KYJIBTYPOM KakK CPEICTBOM IIO3HAaHUS MHPA; T'OTOBHOCTBIO OCYILIECTBIATH IPOEKTHYIO M
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOrpaMMBbl yUeOHOTO mpeamera «MaremMaTnka» XapakTepU3yIOTCs
OBJIAJICHUEM YHHBEPCAIbHBIMU HOZHAGAMEIbHOIMU OCUCBUAMU,  YHUBEPCATbHOIMU — KOMMYHUKAMUBHBLMU
Oelicmeusimu, YHUBEPCATIbHbIMU Pe2yIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie noznasamensvhole oelicmaus, obecneuusarom Gopmuposanue 6a306bixX KOCHUMUBHbIX
npoyeccog 00yuarowuxcs (0C0eHue Memoo08 NO3ZHAHUSL OKPYICAIOue20 Mupda, HnpUMeHeHue J02UYECKUX,
UCC1e008amMeNbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuet).

ba3oBble Jlornueckue AeicCTBHA:

BBISIBJIATh M XapPaKTEPU30BaTh CYIICCTBCHHBIC MPH3HAKKM MATEMaTHYECKUX OOBEKTOB, IOHSITHH,
OTHOIICHUH MEXAY MOHATHAMHU; (OPMYIHPOBATH OMpPEICICHHs TMOHATHI, YCTAaHABJIMBATH CYIIECCTBEHHBIN
MPU3HAK KJIacCH(UKAIUU, OCHOBAHUS JIst 000OIICHUS M CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATH, (POPMYITHPOBATH U MPEOOPa30BHIBATh CY)KICHHS: YTBEPIUTEIbHBIC U OTPHIIATEIEHBIC,
¢IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHbIC;

BBISIBIITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TIPOTHBOpeursi B (akTax, TaHHBIX,
HAOJIIOICHUSAX U YTBEPXKACHUSAX; MIPeIaraTb KPUTEPHUH IS BBISBICHHS 3aKOHOMEPHOCTEH U MMPOTUBOPCUHH;

JeTIaTh BBIBOJIBI C MCIIOJIh30BAHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX W WHIYKTUBHBIX YMO3AKIIOUCHHIH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;



MPOBOAUTH CAaMOCTOSITENIBHO JIOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKACHUU (TpsMble U OT
NPOTHBHOTO), BBICTPAWBaTh AapryMEHTAIUIO, MPUBOJUTH MPUMEPHl M KOHTPIPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATH CIOCO0 pemieHust yueOHON 3a7auil (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS, BHIOMPATH
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS; (POpMyIUpoOBaTh BOIPOCHI,
¢bukcupyomue NpoTUBOpeUre, NpodiaeMy, YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

IIPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEAOBAHUE 110 YCTAHOBJICHUIO
0COOCHHOCTEN MaTeMaTu4eckoro o0bEeKTa, SIBJICHHUSI, IPOLIeCcca, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY 00bEKTaMH,
SIBJIGHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENLHO (OPMYIUPOBATH OOOOLIECHHS U BBIBOJBI IO pe3yjIbTaTaM MPOBEAEHHOTO HAOMIOACHNUS,
MCCIIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTATOB, BBIBOJAOB M 0000IIECHHIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, a TAKXKE BBIABUTATh MPEIIOI0KEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIAATE 1eDUIUTHl MH(DOpMAIUK, JaHHBIX, HEOOXOJMMBIX IJIi OTBETA Ha BOMPOC M UISL PEIICHUS
3a/1a4u;

BBIOMpaTh MH(OPMAIMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH, CUCTEMATHU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMALIMIO PA3TUNYHBIX BUIOB U (POPM MpeaCTaBICHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, NPEACTABIATh €€ B PA3IUYHBIX (OpMax, WILTIOCTPUPOBATH
rpauvecKu;

OLIEHMBATh HAAEKHOCTh HH(OPMAILIMU [T0 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OClicmEuUsl, 00ecneuusaiom coOpMUPOSBAHHOCIb  COYUAbHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.
Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LIETSIMU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelIeHns 3a/1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yiIbTarT;

B XO0/€ OOCYXIEHMs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, IpoOJIeMbl, perraeMoil
3aJlauM, BBICKA3bIBATh MJIEW, HAICJICHHbIE HA MOMCK PELIEHUS; COMOCTABIATh CBOM CYXACHUS C CYXIACHHUSIMU
JApYTrUX YYaCTHHMKOB JHajora, OOHapyXHWBaThb pa3Id4Me€ U CXOJCTBO MO3UIMHA; B KOPPEKTHOH ¢opme
(GbopMyIIMpoBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

NIPEJCTABIATh PE3YNbTAThl PEIICHUS 33aJauH, SKCIIEPUMEHTA, UCCIIE0BAaHUs, IPOEKTA; CAMOCTOSTEILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyannuecTBo:

MIOHUMAaTh W HCIOJIb30BaTh NPEUMYILECTBA KOMaHIHOW W MHAWBHUIYaJbHOM pabOThl MpHU pEHIeHUU
y4eOHBIX 3aJay; NPUHUMATh L€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pactpeAessiTh BUALI pabOT, JOTOBapUBATHCA, 00CYXAaTh MPOIECC M pe3yiabTaT paboThl; 0000maTh
MHEHHS HECKOJIBKUX JIIOACH;

y4acCTBOBaTh B TPYNMOBBIX (popmax paboTel (0OCYKIeHUs, OOMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIMOJHITH CBOIO YacTh PAOOTHl M KOOPAWHUPOBATH CBOU ACUCTBHS C JAPYTUMHU UYICHAMH KOMAaHJIBL;
OLICHHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM YUaCTHUKAMU
B3aWMO/ICHCTBUSL.

3) YVuueepcanvuvie pezynsmusnsle deiicmeus, obecneuusaiom Gopmuposanue CMulC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuszaums:

COCTABIIATH IJIAH, AITOPUTM PELICHHUS 3a7auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUM ¢ yu4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb:

BJaJIeTh HAaBbIKAMM I[IO3HABATENBHOM pe(IeKCMM Kak OCO3HAaHUS COBEpIIAEMBIX JEHCTBHHA U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yJsibTaTa pelieHHsl MaTeMaTUYeCKON 3a/1a4H;



IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PELICHWM 3aa4d, BHOCUTb KOPPEKTHBBI B
ACATCIIBbHOCTh HA OCHOBC HOBBIX OGCTO}ITGHBCTB, JaHHBIX, HaﬁﬂeHHBIX OH_II/IGOK, BBIAABJICHHBIX prI[HOCTGfI;
OLIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHSIM, OOBSICHATH NMPUUYUHBI JOCTHKEHHUS WIH
HEIOCTHKCHHS PE3YNIbTAaTOB JACATEIBHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
INPEAMETHBIE PE3YJIBTATbBI
10 KIIACC

OnepupoBarh NOHATHAMU: TOYKA, IPSAMAs, INIOCKOCTb.

HpI/IMeHSITL AKCHUOMBI CTCPCOMETPUHA U CIICACTBHA U3 HUX IIPU PCIICHHUU I'COMCTPUYICCKHUX 3ada4.

OnepupoBarh NOHATUAMU: APAJLIEIBHOCTD U NIEPIECHAUKYIISIPHOCTD NPSAMBIX U IUNIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHoOI0KEHHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: IBYI'PaHHBIH Yroj, IpaHd ABYIPAaHHOIO yria, pedpo ABYIPAaHHOIO YIJIA;
JIMHEWHBIN yroJl JBYIPAHHOIO YIJIa; IpaJyCHas Mepa ABYTPaHHOTIO yIJa.

OnepupoBarh NOHATUSAMU: MHOTOIPDAHHUK, BBIIYKJIBIA W HEBBIIYKIbII MHOTOTPAHHHK, JJIEMEHTBI
MHOIr'OrpaHHuKa, HpaBHHBHBIﬁ MHOTI'OrpaHHUK.

Pacnio3HaBaTh  OCHOBHbIE  BHJbl ~ MHOTOTPAHHUKOB  (MUpaMuia;  Mpu3Ma,  NPSMOYTOJIbHBIN
napaiesienume, Kyo).

KnaccupuuupoBaTb MHOTOrpaHHUKH, BBIOMpass OCHOBAaHUSA Uil Kiaccu(uKaluu (BBIIYKJIbIE U
HCBBIITYKIIBIC MHOTI'OI'paHHUKH IIpaBHUJIbHLBIC MHOTI'OI'paHHUKH MMPAMBIC u HAaKJIOHHBIC IIPU3MBEI,
napasJiesIenue 1bl).

OHepI/IpOBaTI) IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHUEC MHOI'OIPAaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYECHUH, UCIIOJIb3YsI METO] CIIE/I0B.

CTpOI/ITI) CCUCHUSA MHOI'OIpaHHUKOB MCETOJAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIC) IIJIOCKHE YCPTCKU H3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarsn 3ala4Yi Ha HaXO0XICHUC ICOMCTPUYCCKHUX BCIUYUH I10 o6pa3uaM W aJiroputMam, MnmpuMCEHAA
U3BECTHBIE AHAJIUTUYECKUE METOIBI IIPU PELICHUM CTAHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYHCICHHE
paCCTOﬂHI/II\/'I MCXKAYy ABYyMA TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKH MO0 IINIOCKOCTH, MCKIAY
CKPEILMBAIOINMUCS IPSIMBIMHU.

Pemarsn 3ala4Yi Ha HaXO0XJICHHUEC I'COMCTPHUYCCKUX BCIWYHH II0 06pa3uaM HUJIN aJITOpUTMaM, IMPUMCHSA
U3BECTHBIC AHAIIUTUYECKUE METO/IbI IIPU PELICHUU CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIUMCIICHUE YIII0B
MCXKAY CKPCIIHMBAIOMIUMUCA MPAMBIMU, MCKIY pr[MOﬁ " IUIOCKOCTBIO, MCKAY IINIOCKOCTAMM, ABYTI'PAHHBIX
YIJIOB.

Beruucisate 00bEMBI U TUIOIIAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHUJIa) C MPUMEHEHUEM
dbopMysT;  BBIYMCIATH  COOTHOUIEHHS  MEXIy IUIOIIAJSAMHM  TOBEpXHOCTeH, 0O0bEMaMU  MOJOOHBIX
MHOT'OI'paHHUKOB.

OnepupoBarh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHH; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH (PUTYpHI.

W3BnekaTb, MNpeoOpa3oBbIBaTh U MHTEPHPETHPOBATH  HMH(GOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MpeACTaBIECHHYIO Ha YEPTEKaxX U PUCYHKaX.

[IpumensaTs reomeTpuueckue (GakThl I PELICHHUS CTEPEOMETPUUYECKHMX 3ajad, Mpearoararimx
HCECKOJIBKO MIaroB p€lICHUs, €CJIN YCIIOBUA IPUMCHCHUS 3a/IaHbI B SIBHOU cbopMe.

IIpuMeHATH mpoCTEHIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE CUCTEMBI IIPH
PEILICHNN CTEPEOMETPUIECKHUX 3a1a4.

[IpuBoguTe mNpHUMEpPbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE M KU3HM, pPACIO3HaBaThb
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MOJTy4YEHHBIE 3HAHUA HA IPAKTUKE: AHAJIM3UPOBATh PEAIbHBIC CUTYallUH U IIPUMEHATH
U3yYEHHbIE IIOHATHS B IpOIEcCe IIOMCKAa PELICHMs MaTeMaTH4ecku c(OopMyJInpoOBaHHOM IPOOIEMBI,
MOACIIMPOBATh PCAJIBHBIC CUTyallUH Ha A3bIKEC TCOMCTPUHU, HCCICAOBATHL TMOCTPOCHHLIC MOJICIN C
UCIOJIb30BAHUEM T'€OMETPHUECKUX TMOHATHHA M TeopeM, ammapara ajareOpbl; peuiatb NpakTHYECKUe 3ajaui,
CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIMYHH.

11 KJIACC
OnepupoBaTh  NOHATHAMM:  IMJIMHAPUYECKAs  IMOBEPXHOCTb,  OOpasymoliue  HWIMHIPUYECKOM
MOBEPXHOCTH; IMJIMHIP, KOHHYECKAs IOBEPXHOCTh, OOpa3yrollue KOHUYECKOH IMOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.
PacmoznaBate Tena BpameHnust (MUJIUHIDP, KOHYC, cdepa u map).
OOBACHATH cIOCOOBI MOYYESHHUS TeJ BPAILICHHUS.



KiaccuduimpoBaTs B3auMHOE pactoyiokeHHe chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IIAPOBOM CIIOH,
OCHOBaHHE IIIaPOBOTO CJIOS, BEICOTA IMIAPOBOTO CIIOS; IITAPOBOM CEKTOP.

Brerancnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTEH TENl BpAIlCHUs], TEOMETPUICCKUX TeJl C MPUMEHEHHEM
dhopmy.

OnepupoBarh MOHATUSMHU: MHOTOTPAaHHUK, BIMCAHHBIA B Cepy U OMHCAHHBIN OKOJIO cdephl; cdepa,
BIHCAHHAs B MHOTOTPAHHHK WJIM TEJIO BPAILICHHUS.

BbI4uchsTh COOTHOMICHUSI MEXKY TUTOIIAISIMU TTOBEPXHOCTEH U 00hEMAMHU MTOTOO0HBIX TEIl.

N3o0paxkats nzydaembie GUTYpHI OT PYKH U C TPUMEHEHUEM ITPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) TNIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX O0BEMHBIX (PUTYP: BHJ CBEPXY, COOKY,
CHU3Y; CTPOUTH CEUCHUS TEJI BPAILICHHUSI.

W3Biekarb, WHTEPIPETUPOBATH W  MPEoOpa3oBBIBATE  HHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
r€OMETPUUYECKHUX (DPUTYpax, MPEICTABICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OrnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrINOTHATE AEUCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha YHUCIIO,
00BSCHSThH, KAKUMH CBOMCTBAMHU OHH 00JIaIaf0T.

[IpuMeHATh MpaBWIIO apaAJIICIICIIHIICAA.

OnepupoBarh MOHSTHSAMHU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yroll MEXKIY BEKTOpaMH, CKaJspHOE MPOU3BEACHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMILJITAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB M MPOHM3BEICHHE BEKTOpA Ha YWCIO, YrOJ MEXKIY BEKTOpaMH, CKalIpHOE
MIPOU3BEICHUE, PACKIIAABIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl cucTeMe KOOpAMHAT.

[Ipumensary reoMerpudeckrue (akThl IS PEIICHUS CTEPEOMETPUYECKUX 3aj]lad, MPearnoararoimx
HECKOJIBKO LIaroB PeLIeHHs, €I YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOH (opMme.

Pemate mpocreiiime reomeTpuueckue 3aa4i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Pemarp 3amaum Ha [0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOIICHUH U HAXOXKJIEHHE TeOMETPUUYECKHX
BEJIMYMH TI0 o0pasliaM WK ajropuTMaM, NPHUMEHSsS HW3BECTHBIE METOJIBI TPH PEUIEHWH CTaHIAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad.

[IpuMeHaTh mpocTeHIIMe TMPOrpPaMMHBIE CPEICTBA U AJIECKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI MpPHU
pEeLIeHUU CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBOoaUTH, mNpUMEpPHl MaTEMaTUYECKHUX 3aKOHOMEPHOCTEH B TIPUPOJIE M IKU3HH, pPaCoO3HaBaTh
MPOSIBIIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHSITh TOJNIyYeHHBIC 3HAHHWS Ha TPAKTUKE: aHAIM3UPOBATH peabHBIC CHTYAIllMM W TPHUMEHSTH
W3YYCHHBIE TIOHSTHUS B TIpollecce TMOHWCKa pEIIeHUs MaTeMaTH4eckd CGHOpPMYIHPOBAHHONW MPOOIEMBbl,
MOJICIUPOBATh pEATbHBIC CHUTyallMd Ha S3bIKE TEOMETPUU, UCCIECAOBATh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUYECKHX TMOHSATUH M TEOpeM, ammapaTa aiareOpbl; peliaTh MpakTUYecKue 3aaayd,
CBSI3aHHBIE C HAXO0KICHHUEM I'eOMETPUYECKUX BEITHMYMH.

TEMATHUHYECKOE INTAHUPOBAHUE

No HaumenoBanue pasnenos Bcero Kontposnbhbie
n/m paboTsl
1 BBenenue B ctepeoMeTpuio 1
2 [TpstMBIe ¥ TNTOCKOCTH B TTpOCTpaHcTBe. [lapamienbHOCTh IPSMBIX H
IIJIOCKOCTEMN
3 [lepneHIMKYISIPHOCTD NPSMBIX U INIOCKOCTEN 2
4 VYTIIbI MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 2
5} KonTponbras pabota 3a | momyroaue 1
Hroro 3a | monyroaue- 6 yaco
6 MHororpaHHUKH
7 OO0BEMBI MHOTOTPAaHHUKOB

8 [ToBTOpEHME: ceueHusl, pACCTOSHUS U YTJIbI



Ne HanmenoBanue pa3znenos Bcero KoHntposbHble
n/m paboThl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



