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yueOHOro mpeamera «MareMaTHKa

115 ooyuarommxest 10 — 11 xmaccos



[TOACHUTEJIbHAA 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATUKA»

JlaHHasi TporpamMma CIIy>)KAT OCHOBAaHMEM /ISl y4uTels 1o pa3paboTke pabdoueit
IIPOrpaMMBbI 110 MaTeMaTHKE B KJaccax, TJe peaanu3yeTcs: MyIbTUIPOPUIbHBIN yueOHbIi miaH. B
pasnene «TemaTnueckoe IJIAHUPOBAHUE» COJACpPKAHUE OOYYCHHS CHHXPOHU3WPOBAHO IS
NapajuIeIbHOTO M3yYeHHUsl 00ydarolmuMucs MpeaMeTa Kak Ha 0a30BOM, Tak UM Ha yriyOJeHHOM
ypoBHe. TmMaTnyeckoe IMIaHUPOBAHUE COCTABIIEHO MO y4eOHBIM Kypcam «Anrebpa M Hauana
MaTeMaTH4ecKoro aHaiuza» u «l'eomerpusi». YueOHbI Kypc «BeposTHOCTh U CTAaTHCTUKA» HE
MOXET OBITh CHHXPOHM3MPOBAH, TaK KAaK HMMEET pa3HOe NPEIMETHOE COJepiKaHue, KOTOpOe
u3ydaercs B 00beMe OJMHAKOBOTO y4eOHOTO BpEMEHHU.

CunxpoHu3upoBaHHas paboyas mporpaMma Mo y4eOHOMY mpeamery «MaremaTtukay
06a30BOro M yriayonéHHOTO ypoBHs st oOywaromuxcsi 11 kimaccoB paspaboTaHa Ha OCHOBE
®DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHJapTa CPEAHEr0 0011ero 00pa3oBaHus,
C Y4Y€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU, TNPEABIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPAIULIUNA POCCHIICKOTO 00pazoBanus. Peanusaius nmporpaMmmbl 00ecieYMBaET
OBJIQJICHHE KJIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIIOIIMMUA OCHOBY IS CAMOPa3BUTUS U
HETPEPHIBHOTO 00pa30BaHus, IEJIOCTHOCTH OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MIO3HABATEIHLHOTO
pPa3BUTHUS JTUYHOCTU OOYYAIOIIUXCSL.

B paboueit mnporpamme yureHsl wuaed u nojoxenus «KoHuenmmu —pasBUTHSA
MaTeMaTuueckoro oOpazoBaHusi B Poccuiickoii @enepanuun». B cooTBeTCTBUM C Ha3zBaHUEM
KOHIICTIIIUM MaTeMaTHYeCKOoe 00pa3oBaHKE JOJDKHO, B YACTHOCTH, PEIIATh 33/1a4y 00ecreueHus
HEOOXO0JUMOTO CTpaHe YMCIIa BHIITYCKHUKOB, MaTeMaTH4YecKasi OJAr0TOBKAa KOTOPBIX JOCTATOYHA
JUIsL TIPOJIOJDKEHUS OOpa3oBaHMs I10 Pa3IMYHBIM HANpPaBIEHUSAM, BKJIOYas IPENoJ/iaBaHue
MaTeMaTHKH, MaTeMaTHYECKHE UCCIe0BaHus, paboTy B chepe nHPOPMaIMOHHBIX TEXHOJIOTHH 1
ap., a Takke oOecmeueHHs] Ui KaXAOro OOYyYaromerocss BO3MOXKHOCTH —JOCTHIKEHHS
MaTeMaTHUYeCKON MOJrOTOBKM B COOTBETCTBUU C HEOOXOOUMBIM €My ypoBHeM. MmeHHO Ha
pelIeHre ITUX 3aJa4 HalesleHa padoyas mporpaMMa yriryOJI€HHOTO YPOBHSL.

B omoxy mudpoBoit TpaHchopmanmuu Bcex cdep UEIOBEUECKOM JeATeNIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 03 Xopollell MaTeMaTH4ecKOi
HOJArOTOBKU. DTO 00YCIIOBJIEHO TEM, YTO B HAILIM JIHU PACTET YUCIIO CHEIMATbHOCTEN, CBSI3aHHBIX
C HEMNOCPEICTBEHHBIM NMPHUMEHEHUEM MaTeMaTUKH: U B cdepe dKOHOMHKH, U B OHM3HECE, U B
TEXHOJIOTHYECKHUX OO0JNacTsX, W Jaxe B TyMaHMTapHbIX cdepax. Takum obpazom, Kpyr
oOy4aromuxcsi, Jisl KOTOPbIX MaTeéMaTHKa CTAHOBHUTCS 3HAUYMMBIM NPEAMETOM, (YyHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO pacliupsercs. B Hero BXOAT He TOJbKO oOydaromuecs,
TJIAHUPYIOIINE 3aHUMAThCS TBOPUYECKON M UCCIE0BATENBCKOM paboToi B 00J1aCTH MaTEeMAaTHKH,
uH(popMaTUKH, GU3NKH, IKOHOMUKH U B PYTUX 00JIACTAX, HO U T, KOMY MaTeMaTHhKa Hy>KHa JJis
HCIIOJIb30BaHUs B MPO(eccusix, He CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTb MAaTEMAaTUKU OOYCIIOBJIEHA TE€M, UYTO €€ MPEeIMETOM SBIISIOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpPbl HAIlIEr0 MHUpA: MPOCTPAHCTBEHHBbIE (POPMBI M KOJUYECTBEHHBIE
OTHOIIEHHS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTH U KaTErOPUHU HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIbITE€, O JOCTAaTOYHO CJIOKHBIX, HEOOXOJUMBIX ISt
pa3BUTHS HAy4YHBIX U TEXHOJIOTMYECKUX HAEH. be3 KOHKPETHBIX MaTeMaTHYeCKHX 3HAHWUMN
3aTpyJHEHO MOHMMAHUE MPHUHIMIIOB YCTPONCTBA W HCIIOJIIb30BAHUSI COBPEMEHHOW TEXHUKU,
BOCIIPUATHE U HMHTEPIIPETalusl pasHOOOpa3HOH COLMANbHOM, 3KOHOMUYECKOH, MOJUTUYECKON
uH(popmannu, MajaodhpekTHBHA MOBCETHEBHAS IPAKTHUECKas AeITeIbHOCTh. Bo MHOTHX cdepax
npoeCCUOHATIBHON JIeATENbHOCTH TPeOyIOTCS yMEHHUS BBIIOJHATH PACUYEThI, COCTABIISATH
QITOPUTMBI, TMPUMEHATH (DOPMYJIBI, MPOBOJUTH T'€OMETPUYECKHUE H3MEpPEHHUsT U TOCTPOEHUS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH MHGPOPMALMIO B BHUJE TaOJMIL,
Jyarpamm H rpa@ukoB, TOHUMATh BEPOSITHOCTHBIA XapaKkTep CydallHbIX COOBITHA.

OnHOBpEeMEHHO C paciiupeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUECKUI CTUIJIb MBIIIIJICHUS, TPOSIBIISIIOIINNCS



B OIIpeAEIEHHBIX YMCTBCHHBIX HaBBIKaX. B mporecce n3ydeHuss MaTeMaTuKy B apceHall IPHEMOB
U METOOOB MbIINIJICHUSA YC€JIOBCKAa €CCTCCTBCHHBIM O6p3_30M BKJIIOYAKOTCA MHAYKIUA U JCAYKIHA,
0000meHne M KOHKpETH3alus, aHaIW3 W CHHTE3, KiIacCH(pUKamus W CHCTEeMaTH3alus,
abctparupoBanue M aHanorus. OOBEKTh MaTEeMaTHUYECKUX YMO3AKIIOYCHUH, IMpaBHia HX
KOHCTPYHMPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MTOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHUs1 (OpMyIHpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBATH CYXXKICHHS, TEM CaMbIM (OPMHPYIOT
JOTUYECKUIl CTWIIb MBIINIICHUS. Bemymias posib NpuHAUICKAT MaTeMaTHKE B (OPMUPOBAHUU
aﬂFOpHTMquCKOﬁ KOMIIOHCHTHI MBIIIIJICHUSA U BOCIIMTAaHUHU YMCHI/II>'I ﬂeﬁCTBOBaTL 110 3aJaHHBbIM
JITOpPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBHIE. B mporecce perieHus
3aJa4 — OCHOBBI JJIsi OpraHU3ali Y4eOHOW NEesATeTbHOCTH Ha YPOKaX MAaTeMaTWKH —
Pa3BHBAIOTCS TBOPUYECKAs U NPHUKJIAIHASI CTOPOHBI MBIIIJICHUSI.

OOyuenne wmaremMaTHKe Ja€T BO3MOXXHOCTh pPa3BHBATh Y YYAIIUXCS TOYHYIO,
palMOHAIBHYIO U HMH()OPMATUBHYIO peub, yMEHHE OTOMpaTh HanOoee MoIXOMIINE I3bIKOBEIE,
CHUMBOJIMYECCKHUC, Fpa(l)I/I‘-IeCKI/IC cpeacTBa MJid BBIPAKCHHUA Cy)KI[CHI/II\/JI W HarjsiaHoIro HX
Hpe/ICTaBICHNUS.

Heo0xomuMbpIiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHWUU SIBIISICTCS
o0Iee 3HAKOMCTBO C METOJaMHU IO3HAHUS JEHCTBUTENBHOCTH, MPEJICTAaBICHUE O TpEeIMeTe U
MCTOAC MATCMATHUKH, €TI0 OTINYHAX OT MCECTOJOB CCTCCTBCHHBIX W T'YMAHUTAPHBLIX HAYK, 00
0COOCHHOCTSIX MPUMEHEHHSI MaTeMAaTUKH Ul PEIICHHUs HAYYHBIX M NPUKIAIHBIX 3a1ad. Takum
o0pa3oM, MaTemMaTu4eckoe 00pa3oBaHHe BHOCUT CBOM BKJIa B (POPMHUPOBAHUE OOIIEH KyJIbTYPHI
YeJIoBeKa.

W3ydenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHHTAHHIO  YEJIOBEKa,
NOHMMAHHUIO KpPacoThl MW  HM3SIIECTBA MAaTEMaTHYEeCKUX  PACCY)XICHUH, BOCIIPHITHIO
reoMeTprIecKuX (HOpM, YCBOCHHUIO U/IEH CHMMETPHUH.

LEJIN U3YUEHUSA YYEBHOI'O ITPEAMETA «MATEMATUKA»
[TpuoputeTHbMH LEsAMU 00y4yeHus matematuke B 10—11 kmaccax kak Ha 6a30BOM, Tak M Ha
yIi1yOJI€HHOM YPOBHSIX ABISIOTCSA:

— (QopmMupoBaHUE  LEHTPAJIBHBIX MAaT€MaTHYECKMX MOHATUH  (YMCIO, BEJIWYUHA,
reomerpuueckas (urypa, IHepeMeHHas, BEpOSTHOCTb, (yHKIMs), oOecreyrBaromuX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

— MOJBEACHHUE Y4YallUXCS Ha JIOCTYIHOM JJisi HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTUKH U OKPYKaIOLIero MUpa, IOHUMaHHe MaTeMaTUKH KaK 4aCcTH OOLIeH KyJIbTypbl
4eJI0BEUECTBA;

— pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yYaluxcs, Mo3HaBaTEIbHOM
AaKTUBHOCTH, MHCCJIEIOBAaTEIbCKUX YMEHHUM, KPUTUYHOCTU MBILUICHUS, WHTEpeca K
W3Y4YEHHUIO MaTEMaTHKU;

— (opMupoBanue GyHKIMOHATLHON MaTeMaTUYeCKOH TPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTUYeCKUE acleKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU APYTUX
y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEeH, (popMyTupoBaTh
UX Ha SI3bIKE MaTEeMaTUKH M CO3/1aBaTh MaTeMaTHYECKHE MOJENU, IPUMEHATh OCBOCHHBIN
MaTeMaTHUeCKUH ammapar s pelleHHus IPaKTHKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBAThH [MOJIyYEHHbIE PE3YJIbTATHI.

OcHoBHBIE JMHMM coJepXkaHus Kypca wmareMatukun B 10—11 xknaccax: «Yucna u
BBIUKCIEHUS», «Anredpay («Anredpanyeckue BBIPaKEHUS», «YPaBHEHUS U HEPABEHCTBA),
«Havana wmarematnueckoro anamusza», «leomerpus» («['eomerpuyeckue GUIypl M HX
CBOMCTBa», «/3MepeHne reoMeTpuuecknx BeIU4nH»), «BeposTHOCTs U cTraTucThKay. J[aHHBIE
JIMHUU Pa3BUBAIOTCS MapajuIeIbHO, KaX/Jasi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBHCUMO OJHAa OT JAPYroil, a B TECHOM KOHTAaKTe€ M B3auMoiehcTBUU. Kpome 3TOro, mx
OOBbEeIMHACT  JIOTMYECKash  COCTAaBIAIONIAs, TPAAULMOHHO TpHUCYIIas MaTeMaTuke U
IIPOHU3BIBAIOLIAs BCE MaTeMaTUYECKUE KypChl U cofiepxkaTenbHble THHUHA. CHOpMyITUPOBaHHOE B
denepanbHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe CpeiHero olriero oOpa3oBaHus



TpeOOBaHUE «BIIAJICHHE METOJaMH J0Ka3aTelbCTB, AJIrOPUTMaMHU pELICHUs 3a/lady; yMEHUe
(bopMyIIHpOBATh ONPEEICHNUS, AaKCHOMBI U TEOPEMBI, IPUMEHSThH UX, TPOBOJAUTH JOKA3aTEIbHBIC
paccyXJIeHUs B X0/JI€ PEIICHHUs 3a7au» OT HOCUTCS KO BCEM KypcaM, a opMUpOBaHUE JTOTHIECKUX
YMEHHUH pacnpeaessieTcs o BceM rojaM o0y4eHus: Ha ypOBHE CPEAHEro 00IIero o0pa3oBaHMsl.

MECTO YYEBHOI'O [IPE/JIMETA «MATEMATHUKA» B YYHEBHOM ITJTAHE

B cootBerctBuM ¢ PeneparbHbIM TIOCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero oOIero o0pa3oBaHMs MaTeMaTHKa SIBJISETCS 00s3aTeNbHBIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpa3zoBaHusa. Hacrosmedt paboueil mnporpaMMoil mnpenycMaTpUBaeTCsl HU3yueHHe
yuebHoro mpenMera «MaremaTtuka» B paMKax TpEX y4eOHBIX KypcoB: «Anrebpa W Hauana
MaTeMaTHYecKoro aHanuza», «l'eomerpus», «BeposTHocTs M cTatuctuka». dopmupoBaHUE
JIOTHYECKUX YMEHHI OCYIIECTBIISIETCS HA MPOTSHKEHUN BCEX JIET 0Oy4eHUs B CTapIICH IMIKoje, a
3JIEMEHTBHI JIOTUKU BKJIFOUAIOTCS B COJIEPKaHHE BCEX HA3BAHHBIX BBIIIE KypCOB.

OCHOBHBIMU JINHUSIMHU cojziepkaHus MaTtematuku B 10—11 kmaccax saBistores: «Hucna u
BBIUUCIICHUS», «Anredpay («Anredpandeckue BbIPAXKEHUA», «YpaBHEHHs U HEPAaBEHCTBA»),
«Hauana wmartemaruueckoro ananusza», «l'eomerpusi» («['eomerpuueckue @urypsl U Hx
CBOWCTBay, «M3MepeHHEe TIeOMETPUYECKUX BEJINYMHY»), «BeposSTHOCT U  CTaTUCTHKAY.
CopnepxaTenpHbIe JTHHAN Pa3BUBAIOTCS MapajUIeNIbHO, KaXKIast B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOH, OJTHAKO HE HE3aBUCUMO OJHa OT APYroi, a B TECHOM KOHTaKTe M B3aumMoeicTauu. Mx
Oo0OBeAMHSIET JIOTMYECKas  COCTAaBJSIIOIIAsl, TPAaJULMOHHO IIpHUCyIIass MaTeMaTHKe U
IPOHM3BIBAIOLIASl BCE MATEMAaTHUECKUE KYPChI U cofiepkaTelibHble IMHUK. C(hopMyIMpOBaHHOE B
@I'OC COO TtpeboBanne «BIaICHUE METOJAMH JIOKA3aTEIbCTB, AITOPUTMAMH PEIICHHS 3a/ad,
yMeHue (opMyJIUpOBaTh ONPEACICHUs, AKCUOMbI M TEOpEMbl, IPUMEHSTh HX, MPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B XOJ€ PELICHUs 3a7au» OTHOCUTCS KO BCEM Y4eOHBbIM Kypcam, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHUH pacrpejensercs Mo BceM rojaM oOyueHHs Ha YpOBHE
CpeIHero o0mero oopa3oBaHMUs.

B yue6HOM mutane Ha u3yueHue matematuku B 10—11 knaccax oTBOgUTCS 5 yueOHBIX
4acoB B HEJIEII0 Ha 0a30BOM ypOBHE B T€UEHME KaXKJIOro rojaa odydenwus, Bcero 350 yueOHBIX
4acoB, U 8 yueOHBIX YaCOB B HE/IEIIO Ha YIIyOJI€HHOM YPOBHE B TEUEHHUE KAXJI0T0 rojia 00yUeHHUs,
Bcero 560 yueOHBIX 4acoB.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITIPE/IMETA
«MATEMATUKA»

OcBoenne yuyebHoro npeamera «MaremaTHka» JOJKHO 0OeCleunBaTh JOCTH)KEHUE Ha
YpPOBHE CpenHero oOmero oOpa30BaHUs CIEAYIOMUX JUYHOCTHBIX, METANpEeJIMETHBIX U
IPeIMETHBIX 00pa30oBaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro mnpenmera «MaremaTuka»
XapaKTepU3yIOTCH:

I'paxnaHckoe BOCIUTaHUE:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM TO3MIMK OOydarollerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUICKOro OOILECTBa, MPEICTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOIEeayp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTHyeckoe BOCIUTaHUE:!

c(OPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K MPOIJIOMY
U HacTOALIEMY pOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCHUICKHMX MAaT€MaTUKOB M POCCHICKOW MaTE€MaTUYE€CKON WIKOJbI, K HCIOJIb30BAaHUIO 3THUX
JOCTHKEHUH B IPYTUX HAYKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoaa; c(HOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM



JOCTHKEHUI HAyKH M JIeATENbHOCTHIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE

YCTOWYHBOTO Oy TIyIIIEro.

DcTeTndecKkoe BOCIUTAHUE:

ACTETUYECKUM  OTHOILIEHHWEM K MHpPY, BKJIIOYas ACTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pPacCyk ICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Ouznyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHUECKHE 3HAHHS B HWHTEpecax
3I0pOBOr0 M 0Oe30macHoro o0pasza KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHATUNA M OTIbIXa, PEryjsipHas (Qu3nuecKas
AKTUBHOCTh); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN
JESTENIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; MHTEPECOM K pPa3IHMuHBIM
chepam npodhecCHOHANBHON JEesATeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U e€ MPUJIOKEHUSIMU,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oyymiei mpodeccuu U peaan30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camMo00pa30BaHMIO HA MTPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a7[a4 MaTeMaTHYeCKOI HalpaBiIeHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

c(hOpMHUPOBAHHOCTHIO HKOJIOTHYECKOM KYJbTYDBI, MOHUMAaHHEM BIUSTHUS
COLIMAJIbHO-9KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOM Cpepbl,
OCO3HAaHHEM TJI00aNbHOTIO XapakTepa SKOJOTHUYECKHX MpoOiieM; OpHeHTaluell Ha MpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHMsl 3a7jad B 00JIaCTU OKPY’KaloUeil cpelpl, MIIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCIEICTBUHN ISl OKPYKAIOIICH Cpeibl.

[lenHOCTH HAyYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak cgepbl
YeJI0BEYECKOM JeATEeNIbHOCTH, 3TAaNoB €€ pa3BUTUS M 3HAYUMOCTH JUIsl pa3BUTHsI LIMBUIM3ALINY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTH4YECKON KYJIbTYpOi Kak CpeACTBOM IT0O3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U MCCIEI0BATENbCKYIO JEATEIIbHOCTh MHIUBUAYaIbHO
U B TPYTIIIE.

METAIIPE/IMETHBIE PE3VJIBTATBI

MertanpeameTHble  pe3ysbTaThl ~ OCBOGHHMS ~ IPOrpaMMbl  Yy4yeOHOro  INpeaMmera
«MaTtemaTuka»  XapakTEpU3YIOTCSl  OBJIAJICHHEM  YHUBEPCAIbHBIMU  IO3HABaTEJIbHBIMU
NEHCTBUSMH, YHUBEPCAIbHBIMA  KOMMYHUKATHBHBIMH  JICHCTBHSMH, YHUBEPCAIbHBIMU
PETYIATUBHBIMH €HCTBUSMHU.

1) YHuBepcanbHbIE TI03HABATENIbHBIC JIEUCTBHS, O0ECIeuynBalOT (HOPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX ITPOLECCOB 00yUarOMMXCsl (OCBOGHHE METO/IOB IMO3HAHUS OKPYIKAIOIIEro
MUpa; TPUMEHEHHUE JIOTUYECKUX, HCCIIEOBATEIbCKUX ONepanui, yMeHuil paloTarh cC
uHpopmanuei).

Bba3oBrie Jormueckue aeiicTBUS:

— BBIABIIATh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTeMaTHYeCKUX OOBEKTOB,
NOHATUH, OTHOIIEHHH MEXIy MOHATUAMH; (QOPMYIHUPOBATh OMNpPEACICHUS IOHITUH;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJAacCU(UKALMK, OCHOBAaHHUS A O00OOLIEHUS U
CpaBHEHMsI, KPUTEPUH ITPOBOIUMOIO aHAIN3a,;

— BOCIPUHHUMAThH, (OPMYIHPOBATH M INPEOOPa3OBBIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBIABIIATh MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeUMs B (haKTax,
NAHHBIX, HAONOJNCHHUSIX W YTBEP)KACHUAX;, TMpeIaraT KPUTEPHHA ISl  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

— JienaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX



YMO3aKIIOUeHU N, YMO3AKITIOUECHHI M0 aHAJIOTHH;

— TMPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKICHUH (IIpsIMbIE U OT
MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOIBL;

— BBIOUpATh CcrOcO0 perieHust yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOSIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

basoBble nccnenoBarenbcKue AeHCTBUS:

— HCIOJb30BaTh BOMPOCHI KAaK HCCIIENIOBATENbCKUM HMHCTPYMEHT IMO3HaHUS; (HopMyIupoBaTh
BONPOCHI, (PUKCUPYIOIIME MPOTUBOPEUUE, MPOOJIEMy, YCTaHABIMBATH UCKOMOE M JAHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHI0, MHEHHE;

— MPOBOJUTH  CAMOCTOATEIbHO  CIUIAHMPOBAHHBIM  SKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0OBEKTa, SBICHUS, MPOIIECCa, BHISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;

— CaMOCTOATENbHO (OPMYNIHUPOBATh OOOOIIECHHUS W BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBaHUS, OIIEHUBATh JOCTOBEPHOCTH IMOJYUEHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIIEeHHI;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATD MIPEANOIOKEHHS O €r0
pPa3BUTUU B HOBBIX YCIOBHUSX.

Pabora c nuadopmarnueii:

— BBIABIIATH JAePUIMTH MH(DOPMAIMH, JAHHBIX, HCOOXOJAUMBIX IS OTBETa HA BOIPOC W JUIS
pelleHus 3a1a4H;

— BBIOMpaTh  HMHQOpPMAIMIO W3  HMCTOYHUKOB  Pa3NUYHBIX  THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BHJAOB U (HopM

IPEICTaBJICHHS,
— CTPYKTYpPHPOBaTh MHPOPMAIIUIO, MPEACTABIATh €€ B PA3IUYHBIX (GOpMax, HILUTFOCTPUPOBATH
rpadu4ecKu;
— OIICHUBATh HAIEKHOCTh UHPOPMAITUH TI0 CAMOCTOSTEIILHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.
2) YHUBepcallbHbIC KOMMYHUKATHBHbBIE JCHCTBUS, 00ecrneunBaroT
c(OpPMHUPOBAHHOCTH COITUAITBHBIX HABBIKOB 00YYAIOIIUXCS.
OO6mienue:
— BOCHIPUHUMATh U (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBHSIMH U UEISMHU
O0IIICHU,

— SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JIaBaTh MOSACHEHUS N0 X0y PEIICHUS 3aJa4l, KOMMEHTHUPOBATh IIOJyUYEHHBIN PE3yJIbTaT;

— B XoJie 00CYXJeHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, MpOOIEeMBI,
pelaeMoii 3a1aum, BbICKA3bIBATh UJEH, HALIEIICHHBIE HAa IOMCK PELICHMUS,

— COIOCTAaBJIATh CBOM CYXJAEHUS C CYXJECHUSMH JPYTUX yYaCTHUKOB JIMaJIora, 0OHapyKUBaTh
pa3uvue U CXOACTBO MO3UIINH;

— B KOppeKTHOU hopme (popMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

— TPEACTaBIATH PE3YyJIbTaThl PELICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIeI0BaHUSs, IPOEKTa;

— CaMOCTOATENbHO BHIOMpaTh (GopMaT BBICTYIUIEHHS C Y4Y€TOM 3a/lad Mpe3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

— TMOHUMAaTh M HCIOJIb30BaTh MPEHMYINECTBa KOMaHAHONW M WHIUBUAYaJIbHONH pabOTHI NpHU
peleHny yuyeOHBIX 3a/1a4;

— NpPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacrpenesiaTe BUABI pabOT, JOTOBAPHBATHCSA, OOCYXKIATh MPOLECC U Pe3yibTar
paboThI; 00001IaTh MHEHUST HECKOJIBKUX JTFOJIEH;

— Yy4acTBOBaTh B TPYIIOBBIX (popmax paboThl (0OCykaeHHs, OOMEH MHEHMH, «MO3rOBbIE
IITYPMBD» U UHBIE);

— BBINOJHATH CBOIO YacTh pabOThl M KOOPJMHHUPOBATH CBOM JAEUCTBHUS C JIPYTMMHU YJICHAMHU



KOMaH/Ibl; OIICHMBAaTh KadeCTBO CBOETO BKJIajJa B OOMMNA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS.

3) VYHuBepcaabHbIe PpEryJIsSTUBHBIE JAeWcTBUs, oOecrneunBaloT (OpPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.
CamMoopranuzanus:

— COCTaBJIATh IUIaH, QJITOPUTM pELICHMs 3a/ladyd, BbIOMpPATh CIOCOO pelleHus ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpPOJIb:

— BJIAJIeTh HAaBbIKAMM T03HABATEJIBHOM pedIIeKCUu Kak OCO3HAHUS COBEpPLIAEMBIX IEHCTBUN U
MBICJIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;

— BIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISl Ipolecca W pe3ysbTaTa pPeHIeHUs
MaTeMaTHYECKOH 3a7a4u;

— NpeABUACTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HMKHYTH IIPH PpELICHHH 337a4d, BHOCUTH
KOPPEKTHBBI B JIEITEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWACHHBIX OIITNOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OILICHHUBaTh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh NPUYMHBI TOCTUKECHUS
WIM HEJOCTUKEHHUS pe3ysbTaTOB JESITENbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh OLICHKY
IpUOOPETEHHOMY OIBITY.

[MPEAMETHBIE PE3VYJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHHUS pabodell CHHXPOHU3UPOBAHHOM pabodel Mporpammsl IO

MaTemaTuke npenacrasieHsl 11 11 kinacca B pamkax KypcoB «AjreOpa M Hayajla aHajau3a» U

«['eometpus».

CUHXPOHU3NPOBAHHAS [TIPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» I BA30BOI'O U YIJIYBJIEHHOI'O YPOBHEU
HEJIN U3YYEHMA YVYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOTrO aHAIM3a» SBISETCA OJHUM U3 Hauboiee
3HAUYMMBIX B MpOrpaMMe CTapulieil IIKOJbI, IMOCKOJIbKY, C OJAHOM CTOPOHBI, OH OOeCleuynBaeT
MHCTPYMEHTAIIbHYIO 0a3y JJIs H3y4YEHHUs BCEX €CTECTBEHHOHAYUHBIX KypCOB, a C IPYTOif CTOPOHBI,
dbopMupyeT JIornyeckoe U aOCTPAaKTHOE MBIIUIEHUE YYallluXcsl HAa YPOBHE, HEOOXOAMMOM JIs
OCBOCHMS MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U APYTHMX JUCHUIUIMH. B
paMKax JaHHOTO Kypca ydallhecs OBJIa/IeBal0T YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HayKH,
KOTOpas (hOpMyJIUpPYyeT CBOU AOCTHXKEHHs B MaTeMaTHUecKoi (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHAJIN3a 3aKJIabIBAET OCHOBY JUJISl YCIIEIIHOTO
OBJIQ/ICHUS 3aKOHAMHU (DU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHICHLUH pa3BUTHUS
HSKOHOMHUKH U OOILIECTBEHHOMN KU3HH, I03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBHIX U
KOMITbIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh WX Ul JajbHeHero oopa3oBaHus U B
MOBCE/IHEBHOM JKM3HU. B TOXe Bpemsi OBlajieHHe aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMU
KOHCTPYKLHMSMHU airedOpsl M MaTeMaTH4YecKOro aHalM3a pa3BUBAeT YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTbD, IOKA3bIBaTh YTBEPKIAECHUS C TOMOLIBIO0 HHAYKIINH
U PacCcyX/1aTh JAETYKTHBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3alHo, abCcTparupoBaHue u
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xonme u3yuenus kypca «Ajnredpa W Hayajla MaTEeMaTHYECKOTO aHAIM3a» Yydalluecs
MOJy4aloT HOBBIM ONBIT pEHIeHUs NPUKIATHBIX 3aJad, CaMOCTOSITEIBHOIO TMOCTPOEHUS
MaTEMaTUYECKUX MOJENEH peabHbIX CHUTyaluid, WHTEPIPETAllMA IIOJYYEHHBIX PEIICHUH,
3HAKOMATCA € IPUMEpPaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnanaer 3HauuTEIbHBIM BOCIUTATENIbHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK uepe3 yueOHbIN MaTepHall, CliocoOCTBYIOMNK (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHSI, TaK
u yepe3 crenupuky y4eOHOH JesTeNbHOCTH, TPeOyIoLEeH MPOIOIKUTENbHON KOHIEHTpAuU
BHHUMAaHUs, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pPE3yJIbTaT.

B ocnoBe meronuku oOyueHus anreOpe M HayalaM MaTEMaTHUYECKOro aHaIM3a JIEKUT



JeSITebHOCTHBIN IPUHLUI 00y4EHUsI.

B crpykType Kypca «Anrebpa M Hadaja MaTeMaTHUECKOTO aHAIM3a» MOXHO BBIJICIUTH
CJIEAYIOUINE CoJepKaTeIbHO-MEeTOAnYecKre TMHUMN: «CTeneHb CPallMOHAIbHBIM [10Ka3aTelIeM»,
«Jlorapupmuueckas pynkmusy, « Tpuronomerpuueckue pyHkmmny», «Havama mareMaTHuecKoro
aHanmu3a», «CucrteMbl ypaBHEHHi». Bce OCHOBHBIE cOIEpKATENIbHO-METOAMYECKUE JIMHUU
U3YYalOTCs Ha MPOTSHKEHUH JIBYX JIeT 00yUeHHs B CTapIIeH IIKOJIE, €CTECTBEHHO JOTOMHSAS APYT
Jpyra ¥ IOCTENEHHO HAChIIasCh HOBBIMH T€MaMM U pasjenaMu. MOXKHO C YBEPEHHOCTBIO
CKa3aTh, 4YTO JAaHHBIM KypC SBJSIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIepKAHNE HECKOJbKUX MATEeMATUYECKUX JAUCLUUIUIMH, TAaKUX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUI aHaIN3, TEOpUsi MHOXKECTB, MaTeMaTudeckas joruka u np. Ilo mepe toro kak
yyaliuecss OBJIAZeBalOT BCE Oosiee IIMPOKUM MAaTEMaTHYECKUM  allaparoM, Yy HHUX
MOCJIEI0BATENbHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYECKYIO
MOJIeNIb peaIbHOW CHUTYyalluu, NPUMEHSTh 3HAHMs, MOJIy4YEHHbIE NPU U3YyYeHUM Kypca, IJs
peLICHUsT  CaMOCTOSTENIbHO  C(OPMYJIHMPOBAHHOM  MaTeMaTHYECKOW 3ajgaud, a 3aTeM
MHTEPIPETHPOBATH CBOW OTBET.

Cornacno yuebHOMYy 1iany B 11 kmacce m3y4aercsi yueOHBINH Kypc «AnreOpa U Havana
MaTeMaTHYeCKOro aHaliMu3a», KOTOPbIM BKJIIOYaeT B ce0sl ClEAyIOIIMe OCHOBHBIE DPa3Jieibl
conepxanus: «Hucna M BBIYHCICHUS», «YpaBHEHUS M HEPaBEHCTBay, «DyHKIMH U rpadukmny,
«Havana MaTemMaTn4ecKoro aHajau3a».

B yuebHOM miaHe Ha M3ydeHHE Kypca aireOpbl M Hayal MaTeMaTHYECKOTO aHAIM3a Ha
0a30BOM ypoBHe OTBOAUTCS 3 yUeOHBIX Yaca B Heento, Bcero—102 yyeOHbIX 4acoB.

Ha n3yuenue yriry01éHHoro kypcea anreOpbl M Hadaja MaTeMaTuyeckoro aHanusza B 10
OTBOJUTCS 4 y4eOHBIX Yaca B HEZIEI0 B TeUEHUE KaXKJ0ro rojja 00ydeHus, Bcero — 136 yueOHbIX
4acoB.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHMA
CUHXPOHU3UPOBAHHOU ITPOIT'PAMMBI 3A KYPC 11 KJIACCA

OcBoenne yueOHOro Kypca «Anredpa U Hadajga MaTeMaTUYECKOIO aHalM3a» Ha ypOBHE
cpenHero oduiero oOpa3zoBaHus JOHKHO 00ecreunBaTh JIOCTHIKEHUE CIEIYIOIIMX MPEeIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

Ba3oBblii ypoBeHb
Yucna u BIYUCIECHUS
— OmnepupoBaTh MOHATHSIMHU: HATypalbHOE, IEJ0€ YHUCIO; HCIOIb30BaTh IPHU3HAKH
JETUMOCTH LIEJBIX YHCEII, Pa3JIOKEHHE YHCIIa Ha MPOCThIE MHOKUTEINHN ISl PEIICHUS 3a/1a4.
—  OmepupoBarh NOHATHEM: CTETIEHb C PAIIMOHAILHBIM ITOKA3aTEIIEM.
—  OmnepupoBaTh HOHATUSAMMU: JOrapuU(pM YHCIa, JECATUIHbIE U HATypaJbHbIE JOrapu(MBbI.
YpaBHEHHMs 1 HEPABEHCTBA
— [IpumensTh cCBOMCTBa cCTENEHUW [UIsl NpeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATH
HNOHATUSAMMU: NTOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUITbI TOKA3aTEIbHbIX
YpaBHEHUH 1 HEPABEHCTB.
— BreimonHATe TIpeoOpa3oBaHUsl BBIPAKEHHH, COJAEPKAIIUNX JOTapuU(MbI; OIEPHUPOBATH
HNOHATUSAMH: JIOTapU(MHUUYECKOE YpaBHEHHE U HEPABEHCTBO;, pellaThb OCHOBHBIC THUIIBI
JOTapu(pMHUECKUX YpPaBHEHUH 1 HEPABEHCTB.
— HaxonuTe penieHust mpoCcTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.
— OmnepupoBath MOHATHIMHU: CUCTEMa JTMHEWHBIX YPAaBHEHUI U €€ pelleHHe; UCIIOIb30BaTh
CHCTEMY JIMHEWHBIX YpaBHEHHH Uil pELIeHUs] TPAaKTUHYECKUX 3a/1a4.
— HaxonuTs perieHust mpocTeHInX CUCTEM U COBOKYITHOCTEH pallMOHAbHBIX YpaBHEHUH 1
HEPaBEHCTB.
— MopenmupoBaTh peabHbIE CHTYallid Ha S3bIKE anreOphbl, COCTABIATH BBIPAKCHUS,
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 3a]1a4, UCCIIEOBATh IIOCTPOCHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.
OyHKIMH U TpaduKu
— OnepupoBaTh TOHATHSAMH: TEPUOANYECKas (QYHKIHSA, TMPOMEKYTKA MOHOTOHHOCTH



GyHKIMHA, TOYKHA SKCTpeMyMa (DYHKIMH, HauOoJIblliee W HAaWMEHbIIIEEe 3HAYCHHS (DYHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX ISl KCCIIE0BaHUs (DYHKITUH, 3aJaHHOMN rpaduKoMm.
— OnepupoBarh  TOHSATHAMH: TpadUKH  TIOKA3aTENbHOH,  JorapudMuyecko u
TPUTOHOMETPUYECKUX (PYHKIIHIA, N300paxarh X Ha KOOPIUHATHON TUIOCKOCTH M HCIIOJIb30BaTh
JUISI pEIlIeHUs] ypaBHEHU 1 HEPABEHCTB.
— N300paxaTh Ha KOOPAMHATHON IJIOCKOCTH TrpadUKyd JIMHEHHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISI PEIICHUSI CUCTEMBI JINHEHHBIX YpaBHEHUH.
— Hcnonb3oBark Tpaduku (QYHKIMA IS MCCICIOBAHHS MPOIECCOB M 3aBUCHUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.
Hauana maTeMaTnueckoro anainmnsa
— OnepupoBarh TMOHATHSIMH:  HENpepbIBHAS  (QYHKIUS; TPOM3BOAHAS  (DYHKIUU;
HCIIOJIb30BaTh T€OMETPUYECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a/1a4.
— Haxoauths mnpousBojHbIE 3J€MEHTapHbIX (DYHKUUN, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUSI, YACTHOTO (PYHKITHIA.
— Hcnonb30BaTh MPOW3BOMHYIO IS HCCICNOBaHHS (YHKIUM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEI0OBAHUS K TOCTPOCHUIO IPa(PUKOB.
— Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXKACHUS HAMIIYYIIETO PEIICHUS B MPUKIATHBIX, B
TOM YHUCJIE COIIMANbHO-9KOHOMHYECKHUX, 3a/1a4ax.
— OnepupoBaTh MOHATUSMU: MEPBOOOpPa3Hasi U UHTETpal; MOHUMATh T'€OMETPUUYECKUN U
(bu3nyecKuil CMbICI UHTErpaa.
— Haxonuth mepBooOpa3HbIe 3JEMEHTAPHBIX (YHKIUH; BBIYUCIATE UHTETPAT MO (hopmMyIie
Herorona—Jleliouuma.
— Pemarp npukianHeie 3aaun, B TOM YKCJIE COLMATBLHO-3KOHOMHUYECKOTO U (PU3HUECKOTO
XapakrTepa, CpeICTBaMU MaTEMaTHYECKOI0 aHaIn3a.
Yruy0JieHHbI YPOBEeHb
Yuciia 1 BBIYUCICHUS
— CBOOOJTHO OMEpUPOBATh TOHATHSAMHU: HATYpPAJIbHOE U IIEJI0€ YHCIO, MHOYKECTBA
HATYpaJIbHBIX U IENbIX YHCEN;, UCIIONB30BaTh NMPU3HAKK AeauMocTy nenbix yucen, HOJ u HOK
HATYPaJIBHBIX YUCEI TS PEIICHUS 334, IPUMEHSATh aropuT™ EBKima.
— CB0O0OTHO OTIEPUPOBATH MIOHATHEM OCTATKa IT0 MOYJIIO; 3alTUChIBATH HATYPAJIbHBIC YUCIIA
B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMAaX CUMCIICHHUS.
— CB0OOHO OTEepUpOBaTh MOHATHIMH: KOMIUIEKCHOE YUCIO U MHOXECTBO KOMILIEKCHBIX
YHCeIl; MPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUIECKOU (dopme,
BBIMIOJHATH apu(METHUECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM TIOCKOCTH.
VYpaBHEHHUsI U HEPABEHCTBA
— CBOOOJTHO  OmepupoBaTh  IMOHATHUSMHU:  HPPANUOHAIBHBIC,  TIOKa3aTCIbHBIE U
norapuMUYECKre HEPABCHCTBA; HAXOIUTh X PEIICHUS C IIOMOIIBI0 PABHOCHUIIBHBIX TIEPEXOI0B.
— OcymecTBIATh 0TOOP KOPHEH MPH PEIICHHH TPUTOHOMETPHUIECKOTO YPaBHEHHUS.
— CBOOOJHO OIEPHPOBATh TOHATHEM TPUTOHOMETPUUICCKOEC HEPABEHCTBO, MPUMEHSTH
HE00X0uMbIe (HOPMYIIBI IJISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB.
— CB00OIHO OTIEpUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB;
PaBHOCHJILHBIC CUCTEMBI U CHCTEMBI- CJIC/ICTBHS, HAXOIUTh PEIICHHS CHCTEMBI 1 COBOKYITHOCTEH
palroHaIbHBIX, HMPPAIMOHATBHBIX, TOKA3aTENbHBIX H JIOTapU(MUYECKUX YpaBHEHUU U
HEPaBEHCTB.
— Pemarp panuoHabHBIC, HPpPANHOHAIBHBIC, IOKa3aTelbHbIC, JIOTapU(PMHUUCCKHE H
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COACPIKAIINE MOIYJIHA U TTapaMeTpBhI.
— [TpumensTh rpaduueckre METOAbI IS pEIICHNs ypaBHEHUH 1 HEPABEHCTB, a TAKXKe 3a7a4
C mapaMeTpaMHu.
— MonenipoBaTh peaqbHBIC CHTyallMH Ha S3bIKE aJreOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33129, HCCIICTIOBATh ITOCTPOSHHBIC MOJIEITH
C HCTOJIb30BAaHUEM allllapara anreOpbl, UHTEPIPETUPOBATH OTYyUYEHHBINA Pe3yIbTaT.



OyHKIMU U TpaduKku
— Crpoutb rpaduku KOMIO3UIMH (QYHKIHN C MOMOILBIO IEMEHTAPHOIO MCCIIEOBAHUS U
CBOMCTB KOMITO3HUITUH ABYX (DYHKIIHIA.
— Crpouth reoMmerpuyeckue o00pa3bl YpPaBHEHMH W HEPABEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH.
— CB000/IHO ONIEpUPOBATh MOHATUSAME: TPAYUKHA TPUTOHOMETPUIECKUX (PYHKITHIA.
— [TpumMeHsaTh PYHKIUH I MOJACIUPOBAHUS U UCCIIEIOBAHUS PEATHHBIX MIPOIIECCOB.
Hagana maTremaTnyeckoro aHanusa
— Vcnonb30BaTe MPOU3BOIHYIO JJsl HCCIEIOBaHMA (PYHKUMHM Ha MOHOTOHHOCTb U
KCTPEMYMBI.
— HaxonuTes Hanbospliee 1 HaMMEHbIIIee 3Ha4eHUs (PYHKIIUN HEMPEPHIBHOW Ha OTPE3KE.
— Hcnonp30BaTh IpOM3BOAHYIO JJI HAX0XKIECHUS HAMJTy4lIEro PEIICHUs B MPUKIAIHBIX, B
TOM 4YHCJIE COLMAIBHO-D)KOHOMHUYECKUX, 3aJadax, Uil OINPENEIICHUS CKOPOCTH U YCKOPEHMs
npoiiecca, 3aJaHHOro opMys0i Ui rpaukoMm.
CBoOoHO oOmepupoBaTh HOHATUSAMM: IEepBOOOpa3Has, ONpeACHEHHbI HHTErpay; HaXOAWUTh
NepBOOOpa3HbIE 3JIEMEHTApHBIX (YHKIMHA W BBIUUCIATH MHTErpai mo ¢opmyne HproToHa —
JleliOHMLIA.
Haxonuth niomany miockux Guryp 1 00bEMbI TeJ ¢ IOMOIIbIO HHTErpaa.
HMmeTre mnpencraBieHMe O MaTeMATHYECKOM MOJCIUPOBAHUM Ha IPUMEPE COCTaBICHUS
Qg depeHIraIbHbIX ypaBHEHUH.
Pemate mpukiamHbple 3amaud, B TOM YHCJIE€ COLMAIBHO-3KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTUYECKOI0 aHAJIN3a.
COHEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAIJIA
MATEMATHUYECKOI'b AHAJIN3A» 11 KJIIACC
ba3oBblii ypoBeHb
Yuciia 1 BbIYMCICHUS.

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEbIX YHCEIL.

Crenens ¢ paumoHaabHbIM NOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapudm umcna. JlecaiTuuHbIE U HATypaJbHbIE JIOrapUPMBI.

YpaBHeHUS M HEPABEHCTBA.

[IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX Jorapru(MBbI.

IIpeoOpa3oBaHue BBIpAXEHHUH, COACPIKAIMX CTENEHH C PAIlMOHAIBHBIM [TOKA3aTeIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS M HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUN. PemeHune NpUKIaAHBIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PELIEHHIO MAaTeMaTHYEeCKUX 3a7ad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DYyHKIUHN U TPAPUKH.

Oynkuusa. Ilepuonmueckue Qynkuuu. IIpoMexXyTkM MOHOTOHHOCTH — (DYHKIHUH.
Makcumymbl 1 MUHUMYMbI GyHKIUU. HaunOonbliee u HavMeHbliee 3HaueHue (yHKUIUU Ha
IIPOMEXKYTKE.

Tpuronomerpruyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKUUN A peLICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUH A7 UCCIEIOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.
Havana maTeMaTH4ecKOro aHaJIm3a.

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.



[TpouzBogHbIe AmeMeHTapHbIX GyHKIMH. DOpMyIIbl HAXO0XKIEHUS TPOU3BOJIHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHHA.

[IpumeneHnne Npou3BOJHON K UCCIEAOBAHUIO (DYHKINNA HA MOHOTOHHOCTDh U AKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne TpPOU3BOAHOW JUIsI HAXOXKIEHUS HAWIY4YLIero peleHUs B MNPUKIAJHBIX
3aaydax, A OmpeesieHUs] CKOPOCTH MPoIiecca, 3aJaHHOTro (OpMYIIOi Uil rpaduKkoMm.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reomMeTpuueckuil W (u3ndeckuid cMbICi. BblumcieHune uHTErpana 1o
dbopmyne Hetorona—JleiOnuia.

Yray0JieHHbIH YPOBEHD

Ymucna ¥ BbIYMCIICHHS.

Harypanbuble n nensle uucna. IIpumeHeHue NPU3HAKOB JENMMOCTH LEIbIX YHUCEN,
HanbOonbImi 00wt nenurens (nanee — HOJl) u Haumensinee obmee kpatnoe (nanee -HOK),
OCTAaTKOB 10 MOJYJIIO, aJiropuT™Ma EBKIMAA 15 pelieHus 3a7a4 B LEJIbIX YUCIaX.

KommiekcHple umcna. AnreOpamyeckass W TPUTOHOMETpUYecKass (OPMBI  3amucu
KOMIUIEKCHOTO Yucia. ApudMeTHYeCKHe ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HA KOOPIAUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHHMe KOMIUJIEKCHBIX 4YHCEN s pelieHus (Uu3n4eckux u
r€OMETPUYECKUX 3a/1a4.

YpaBHeHNSI 1 HEPABEHCTBA.

Cucrema 1 COBOKYTHOCTh YPAaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBbI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0Op KOpHEH TPUTOHOMETPHUECKUX YPABHEHHUH C IMOMOMIIBIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. PereHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHUsT CUCTEM U  COBOKYNHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHbIX U JJOTapU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMH.

[IpuMmeHeHnE ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUUYECKUX 3a1ad U
3aa4 U3 Pa3NMYHbIX oO0NacTel HAayKW M pPEaTbHOM JKU3HM, HMHTEPHpPETAlUsl IOJYYEHHBIX
pe3yabTaTOB.

DOyHKIUH U TPaQUKH.

I'padux xommosuimu QyHkuuil. ['eomerpudeckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaUKH.

I'padnueckue meroabl pelleHHs] ypaBHEHMM W HepaBeHCTB. ['paduueckue MeTo[bl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnons3zoBanne rpagukoB (YHKIMN 71 UCCIENIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTteMaTH4eCKOro aHaJmM3a.

ITpumeHeHne MPOU3BOTHOM K UCCIIEAOBAHUIO (DYHKITMI HA MOHOTOHHOCTb U OKCTPEMYMBI.
Haxoxnenre HanbobIero 1 HaMMEHbIIEro 3Ha4YeHU HepephIBHON (YHKIIMU Ha OTPE3KeE.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIY4YIIEro PEIICHHs B INPUKIIAJHBIX
3ajayax, JJIs ONpEAeNCHUS CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOro ¢GopMylioil uiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbiX. [lepBooOpaszHbie dMeMEHTapHBIX
¢ynkuuii. [IpaBuia HaxoX/I€HUS TIEPBOOOPA3HBIX.

Nuterpain. ['eomerprueckuil CMbICI HHTETpana. Beraucienne onpeae€éHHoro HHTerpaia
no ¢popmyne Hetorona—Jleitbuuna.

[Ipumenenune wuHTErpana Uisl HAXOXACHUS IUIOMIAJed MIOCKUX (GUryp U oO0bEMOB



TEOMETPUYECKUX TEll.
[Tpumeps! perennit qudQepeHraIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOACTHPOBaHNE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

Bba3zoBblii yposensb (102 yacoB)

Yriy0JieHHblii ypoBeHb (136 yacoB)

HasBanue pa3aena (TeMbl)
(4ucio 4yacoB)

OcHOBHOE coJiep>kaHue paszeiia (TEMbI)

HasBanue pa3nena (Temsl) (4UCIIO
JacoB)

OcHOBHOE coJiep)KaHKe pa3jieria (TEMbI)

CreneHb ¢ pauoOHATbHBIM
[oKa3zareJseM.
[loka3aTeqbHas QpyHKUMS.
Iloka3aTeJbHBIE ypABHEHUS
U HepaBeHcTBa (124)

CreneHs ¢ palloHaJIEHBIM [TOKa3aTeNeM.
CBoiicTBa CcTENEHH.

IIpeobpazoBanme BEIPAKCHHM, COMEPIKAIINX
panroHaJIbHbIC CTCIICHU. IToka3aTennHBIC
YpaBHEHUS U HEPABEHCTBA.

[loxazaTenbHas GhyHKIHS, €€ CBOHCTBA H

rpadux

Jlorapudpmuueckas
byHkuus.
Jlorapupmuueckue
YPAaBHeHHUS U HEpaBeHCTBA
(12 4.)

Jlorapudwm uncna. JlecaTnaHbIe H
HaTypajbHbIC JIOTApU(MBI.
[TpeoOpa3zoBanue BHIpaXCHUH, COEPKAIINX
JorapuQmel.

Jlorapudmudeckre ypaBHEHHUS U
HEepaBEHCTBA.

Jlorapudmudeckas QyHKIHS, €€ CBOWCTBA U

rpaduk

HNppaunoHanbHble,
noka3arteJjibHble U
sorapugMuyecKkrue HepaBeHCTBA
(24 4.)

OCHOBHBIE METOJTBI PEIICHHSI
MOKA3aTeNbHBIX U JIOTapU(YMHUSCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHATBHBIX HEPABECHCTB.
I'padmyeckrie METOIBI PELICHHUS
HPPaIMOHAIBHBIX, TOKA3aTeIbHBIX H
JorapuPMHUIECKUX YPABHEHUH U
HEpaBEHCTB

Tpuronomerpuyeckue
(pyHxuum 1 ux rpapuxu.
Tpuronomerpnuyeckue
HepaBeHcTBa (94.)

Tpuronomerpuueckue GyHKIIUH, UX
CBOWCTBa U TpaduKH.
[IpuMepbl TPUrOHOMETPHYECKUX HEPABEHCTB

I'pa¢uku TPUTOHOMETPUYECKUX
(pynkuuii. Tpuronomerpuueckue
HepaBeHcTBa (16 4.)

Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKH.

OT100p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOMIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH.
Perienne TpUroHOMETPHUECKUX HEPABEHCTB

KomnuexcHbie yucaa (10 4.)

Kommnekcuble uncia. Anredpanueckas u
TpUrOHOMETpUYecKas (popMBI 3amucu
KOMIUTIEKCHOTO YHCIa.

Apudmernueckue onepanun ¢
KOMITJIEKCHBIMH YHCIIAMH.

N3o6pakeHrne KOMITIEKCHBIX YUCEN Ha
KOOpAMHATHON MockocTH. dopmyina
Myaspa. Kopau n-oii crenenu us3
KOMIUIEKCHOTO YHCIa.

HpI/IMeHeHI/Ie KOMIIICKCHBIX YHUCCII I




peHICHUA (1)H31/I'—ICCKI/IX 1 reOMETPUICCKUX
3ama4

IIpoussognas. Ilpumenenue
Npou3BoaHOM (24 4.)

HemnpepriBabie pyHKIIMH. MeToT MHTEPBAIOB
JUISL pELIEHUSI HEPABEHCTB.

IIponsBognas pynkuuu. ['eomeTpudeckuii u
(hU3MUYECKUH CMBICIT IPOU3BOTHOM.
IIpon3BogHBIE 2NTEMEHTAPHBIX (PYHKIINH.
IIpou3BoaHasi CyMMBbl, IPOU3BEICHUS,
yacTHOTO (pyHknuid. [[pumenenue
MPOU3BOAHON K MCCIICIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxnenue
HauOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHHUS
¢yHkuMM Ha oTpeske. [IpuMeHenne
MPOU3BOIHOM AJI1 HAXOKIACHUSI HAWITYYIIEro
pelIeHus B IPUKIAIHbIX 3a1a4ax, 1
oIpezieNIeHHs] CKOPOCTH Mpoliecca, 3alaHHOrO
dhopMytoit nim rpadukoM

HccneqoBanne pyHknmii ¢
MOMOIIBLIO MPOM3BOAHOI (24 u.)

IIpumeHeHue Ipou3BOJHOMN K
uccien0BaHnio GyHKIUI HA MOHOTOHHOCTb
u 3kcTpeMyMsbl. Haxoxnenne HanOombero
Y HaMEHBLIETO 3HAUEHUS

HETIPePHIBHOM (DYHKLIUHU HA OTpPE3Ke.
[IpumeHeHre MPOU3BOAHON ISt
HaXO0K/I€HUS HAUJTYYILEro pelieHns B
MPUKJIAJHBIX 3a/1a4ax, JUIs ONpeesIeHUs
CKOPOCTH H yCKOPEHMSI ITpoLecca,
3ajaHHOTO (hOPMYITOH MiH TpaduKOM
Kommnozunus ¢pynkuuii. ['eomerpruyeckue
00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAMHATHOM MITOCKOCTH.

IMHTErpaJ u ero NpUMeHeHus
(9 u.)

IlepBooOpa3znas. Tabmuma mepBooOpa3HBIX.
WuTerpan, reomeTpudeckuii M pr3HIecKuid
CMBICII UHTerpasa. Beraucnenune naTerpana
o popmyne Hetorona—JleitOHuIa

IMepBooOpa3Hasi u muaTerpas (12
4.)

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBooOpa3ubix. [lepBoobpazHbie
aneMeHTapHbIX QyHkumid. [IpaBnna
HaXO0KAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuueckuii cMbICH
uHTerpana. Berancnenue onpeaenéHHOro
uHTerpana no gopmyne Hetorona —
JleitOHMLIA.

[MpuMeHeHne nHTerpaia s HaX0XKJICHUS
TIOIIaIeH MIOCKUX (GUTYp U 00BEMOB
TreOMETPUUYECKHX Tel.

[Tpumeps petenuii udQepeHnnanbHbIX
ypaBHeHUI. MareMarudeckoe
MOJIETTMPOBAHNE PEATIBHBIX NTPOLIECCOB C
oMOLIbI0 TG PepeHINANTBHBIX YPaBHEHUH

Cucrtembl ypaBHeHuii (12 4.)

CucremMbl TMHEWHBIX YPaBHEHHH.

Pelienne npukinaaHbIx 3a1a4

C TIOMOILBIO CUCTEMBI JINHEWHBIX YpaBHEHUIA.
CucreMbl U COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JTOTapU(HMUIECKUX
YPaBHEHUH M HEPABEHCTB.

CucteMbl pallHOHAIBLHBIX,
HPPAHOHAIBHBIX
NMoKa3aTeJbHbIX U
sorapugmMuyecknx ypapHenmii (12
4.)

Cucrema 1 COBOKYITHOCTb ypaBHEHH.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUSI.

OCHOBHBIE METO/IbI PELICHHSI CUCTEM H
COBOKYIIHOCTEH PallMOHAIIBHBIX,
UPpaLrOHANBHBIX, TOKA3aTEIbHBIX U
JorapuPMHUUIECKUX YPABHEHUH.




Hcnonp3oBanue rpadukoB QyHKIMN AJIs
pEIICHUS YPAaBHEHUI U CHCTEM.

IIpumeHeHue ypaBHEHH, CUCTEM U
HEPABEHCTB K PELIEHUIO MATEMaTHUECKHUX
3a1a4 ¥ 3aJa4 U3 pa3IndHbIX o00jacTeil HayKu
Y peajbHOMN KU3HU

IIpuMeHeHue ypaBHEHHM, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a71a4 U 3a7a4 U3 pa3InuHbIX o0IacTei
HAyK{ U PEAIbHOM JKU3HU, UHTEPIIPETALIMS
MOJTyYEHHBIX PE3yJIbTaTOB

HarypajibHble U neJbie
uncia (6 4.)

HarypanbHble 1 nesnple yncia B 3aj1a- 4yax U3
peabHON KU3HU.
IIpu3HaKky AEIUMOCTH LENIbIX YUCENT

HartypajbHble u Hesble Yucsa
(10 4.)

Harypanbsubie u nensie yucna. [Ipumenenue
MPU3HAKOB JIeTUMOCTH Lienbix unces, HOJJ
1 HOK, ocTaTkoB 110 MOAYITI0, aNroOpuT™Ma
EBximmnma a1 penrenns 3aaad B IETBIX
YuclIax

3anaum ¢ napamerpamu (16 4.)

PaunoHanbHble, HppallMOHANbHbIE,
MOKa3aTeNbHbIE, JIOTapuPMIIECKIe U
TPUTOHOMETPUYECKHUE YPABHEHMUS,
HEpPaBEHCTBA U CUCTEMBI C IApaAMETPaMHU.
[TocTpoeHue u uccnegoBaHue
MaTEeMaTUYECKUX MOJIEIECH peaabHbIX
CUTYallMil C HOMOILBIO YPAaBHEHUM, CUCTEM
YpaBHEHUH U HEPABEHCTB C MapaMeTpaMu

IloBTOpeHue, 06001IEHNE,
cucremMaTu3anus 3HaHui (18
4.)

OCHOBHBIE OHATHS Kypca anreOpsl 1 Hadal
MaTeMaTHYECKOro aHan3a, 0000IeHnE 1
cucTeMaTHu3alus 3HaHui

IloBTOpeHue, 0000LIEHHE,
cucreMaTuszanus 3Hanui (124.)

OCHOBHBIE TOHATHS H METO/IbI Kypca,
000011eHHE U cucTeEMaTU3aMs 3HAHUN




I[TOYPOYHOE TEMATUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC

Bba3osblii ypoBensb (102 uaca)

Yrayo6aeHHblii ypoBeHb (136 yacoB)

KonnuecTBo yacon Tema ypoka Tema ypoka ‘ KonnuectBo yacon
Tema: Uncsa u Borunciaenus (15/20 4.)
1 Hemens
1 Hatypanbuble u uensie yncina. [Ipusnaku neaumoctu
LIETIBIX YHUCEI
[[puMeHeHne MPU3HAKOB ACIUMOCTH LEIbIX YHCEIl, 1
HOK, HO/I, ocTaTKOB 110 MOAYJIIO, IrOpUTMA
EBKunna juist pemeHus 3a/1a4 B HEJIbIX YUCIIax
2 CteneHs ¢ pallMOHAIbHBIM MOKa3areneM. CBolcTBa
CTETICHHU.
2 HemeJs
1 CterneHb ¢ palluOHAIbHBIM ITOKa3areneM. CBolicTBa
CTCTICHH.
KommuiekcHble uncna. Anredpandeckas v 1
TpUTOHOMETpHYecKast pOPMBI 3aMMCH KOMIUIEKCHOTO
quca.
2 [TpeoOpazoBaHue BRIPAKEHHIM, COIEPIKAIITIX
aIllMOHAJIBHBIC CTETICHH
3 Heneas
1 Ulorapugm umcna.
ApudmeTHdecKre onepanuu ¢ KOMITIEKCHBIMU 1
YUCTaMHU.
2 JlecsITHUHBIE U HATYPaJIbHBIE IOTapU(PMBI
4 nenenst
3 [IpeoOpa3zoBanme BBIpaKEHUH, COIEPIKAIINX
irorapugmsl
300paxkeHre KOMITJIEKCHBIX YHCEN Ha 1

KOOpAMHATHOM I10ckocTH. Popmyna Myaspa.




S Hepeas

[IpeoOpazoBaHue BBIPAKEHUHN, COIEPIKALUX CTETICHHU C
AlMOHAIBHBIM ITOKA3aTEJIEeM.

KOpHI/I N-0i1 CTEIIEHN U3 KOMIUIEKCHOT'O YHCJIA.
HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCIT JJIs pCHICHUS
(bI/I3I/I‘IeCKI/IX N ITCOMCTPHUYCCKHUX 3a4a4.

Tema: YpaBHeHnus u HepaBeHcTBa (24/32)

6 HeneJus

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPAaBCHCTB

PaBHOCHIBHBIE CHCTEMBI H CHUCTCMBbI-CIICACTBHA.
PaBHOCHIBLHEIC HCPAaBCHCTBA

7 Hemeast

[Tpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C
[OMOILBIO  TPUTOHOMETPUUYECKOW  OKPYKHOCTH.
Perienue TpUrOHOMETPHUYECKIX HEPABEHCTB

8 Hegensn

[IokazaTenbHEIE YPaBHCHUA U HCPABCHCTBA.

(OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEIbHBIX U
imorapu(MrUEeCKIX HEPABEHCTB

9 Henpenn

.HOl"apI/I(I)MI/ILICCKI/IC YPaBHCHUA U HCPABCHCTBA

OCHOBHBIE METO/IbI PELIEHUS HPPALUOHAIBHBIX
HEPaBEHCTB.

10 Hemens

CHcTeMbl TMHENHBIX YPaBHEHUM.

PerieHne NMpUKIIaHbIX 3a/1a4 C [IOMOLIBIO CUCTEMBI
ITMHENHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(MUUECKUX YPaBHEHHUH

11 Henens

[IpruMeHeHNe ypaBHEHUN K PELICHUI0 MaTeMAaTHYECKUX
3ajjad M 3a7a4 M3 pa3MuyHbBIX oOjacTell Hayku U
€aJIbHOW JKU3HU

(OCHOBHBIE METOJIbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pallioHaIbHBIX, HPPALUOHAIBHBIX,
[MOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHIA

12 Henens

[IpuMeHEeHHEe CHCTEM  YpPaBHEHMH K  PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 33/1a4 U3 pa3InyHbIX objacTeit
HAayKH U PEaIbHOW KU3HU

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IIapaMETpaMu

13 Hepens

[I[prMeHEeHe HEPABEHCTB K PELIEHUI0 MATEMAaTUYECKUX
Bajad M 3a7a4 M3 Pa3IMYHBIX O0JacTel HayKd H
eaJIbHOHN KU3HU

[[pruMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3aJa4 U3
[pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HH,

MHTCPIPCTALNA TTOJYUCHHBIX PE3YJILTATOB.

Tema: @yHKUNH U

rpa¢guxu (18/24)

14 Hegens

@ynkuus. [lepuoanyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.

['padux xommosunuu ¢pyHkuuid. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
[IJIOCKOCTH

15 nenensn

MakcuMmyMbl 1 MUHUMYMBI (yHKUIMU. HaunOonbiuee u




HAaNUMCHBIIICC 3HAYCHUC q)yHKI_[I/II/I Ha IPOMCIKYTKC.

Tpuronomerprueckue GyHKIHMU, UX CBOWCTBA U
rpaduKy.

16 Henens

Tpuronomerprueckue QyHKIHMU, UX CBOWCTBA U
rpaduKy.

['padmyeckue METOABI pelICHHUs YpaBHEHHUH U
HEPaBEHCTB

17 wenens

[TokazarenbHas U gorapudmuyueckas QyHKIUH, UX
CBOWCTBA M TpadyKH.

['padmyeckue METOABI pelIeHuUs 3a71a4 C
apaMeTpamu

18 Henens

Hcnonb3oBanue rpa@ukoB GyHKIMNA 1S pelieHust
PaBHEHMI U JINHEWHBIX CUCTEM.

['padrueckue METO bl PELIeHUs 3a/1ay C
apaMeTpamu

19 Hegens

cnions3oBanue rpadukoB QYHKIUH AT UCCIIEIOBAHUS
[POLECCOB M 3aBUCUMOCTEM, KOTOPBHIE BO3HUKAIOT MPHU
pEIIeHNur 3a/ad U3 JAPYTUX Y4YeOHBIX NPEIMETOB H
eaTbHOM KU3HHU

cnons3oBanue rpadukoB GyHKIUN ATs
MCCIIETOBAHMS ITPOLECCOB U 3aBUCUMOCTEM, KOTOPHIE
BO3ZHUKAIOT MPH PEIICHUH 3a]1a4 U3 IPYTHX yUSOHBIX
MPEIMETOB M PEAIbHOM KU3HH.

Tema: Hauana matemaTnueckoro anaau3sa (30/40)

20 "weneas

HenpepriBable pyHkuu. Meron nHTEpBaioB 11
CLICHUS] HEPABEHCTB.




21 wenens

[TpousBognas pyukiuu. ['eomeTpuueckuii u
(bU3UUeCKUil CMBICI POU3BOTHOM.

['comeTpryeckuii U PU3NIECKUIA CMBICTT
[IPOU3BOJHOM.

22 Heneas

[Ipon3BOHBIE JIEMEHTAPHBIX (PYHKINN

[TpaBuna nuddepeHupoBaHus

23 nemenas

DopMyJibl HAX0XKIEHUS IPOU3BOAHON CyMMBI QYHKIUH.

dopmysa MpoU3BOAHON CIOKHON QYHKIIMH

24 genens

DopMyIIpl HAXOXKICHUS IPOU3BOTHOM MTPOU3BEICHUS U
"MacTHOTO (DYHKITHH.

[TprMeHeHNne TPOU3BOIHON K OCTPOEHHUIO IpaKOB
byHKIMH

25 Hemens

[MpumeHeHre TPOU3BOIHON K HCCIEIOBaHNIO (QYHKIIUN
Ha MOHOTOHHOCTB U 3KCTPEMYMBI

BrimykiaocTs rpaduka GpyHKIMH, TOUKH epernda

26 nexeas

HaXO)KJIGHI/Ie HauOOJIBIIIETO Y HAUMEHBIIETO 3HAYEHUS
(YHKIIMU Ha OTpe3Ke

Haxoxnenre HauboIbIIero 1 HauMEHbILIEro
3HAYCHUH HENPephIBHOM (DYHKIIMK Ha OTpe3Ke

27 ueneas

[lepBoobpaznas. Tabnuia nepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpaia Ijid HaXOXKACHU A i (ONENEY

MJI0CKUX GUTYP U 00BEMOB T€OMETPUIECKUX TEI




28 Hemeas

HTErpasl, ero reoMeTpuIecKuil M (PU3NIECKUI CMBICII.
Breraucnenue wuHTerpasia 1o (opmyne HproToHa—
UleiiOHuIa

[Tpumeps! pemeHnit qudepeHInaIbHbIX ypaBHEHUH.
MaremaTHueckoe MOJEINPOBAHUE PEATIBHBIX
MPOIIECCOB ¢ TOMOIIBIO TP PEPEeHIINATHHBIX
YpaBHEHU U

29 genens

[IpumeHeHne MIPOU3BOJAHOMN s HaXOXXJICHUSI
HAaWJIy4dllero pelieHus B MPHUKIAIHBIX 3ajadax, s
OIpeACIICHUs CKOpOCTHM  Ipolecca, 3aJaHHOTO
(hopMyJI0i il rpaduKoM

[[pruMeHeHne NpOU3BOJHOM ISl HAXO0XKICHUS
HaWJIy4llIero peleHys B IPUKIaAHbIX 3aa4ax, AJis
OIpEAEIIEHUs CKOPOCTH MpolLiecca, 3aJaHHOTO

(hopMyJI0il uIh rpauKOM

Tema: IloBTOpeHue, 06000mIeHHE U

cucremaTusamnus 3nanuii (15/20)

30 Hepeas

IToBTOpeHuE MO TeMe «leCTBUTEIBHBIE YUCIIA»

HOBTOpeHI/Ie o Teme «KoMIuiekcHnle ynciuay»

31 uemens

[ToBTOopenue no teme «CreneHHass GyHKIH

M ppanroHaIbHBIE YPAaBHEHHS M HEPABEHCTBA

32 uenens

HOBTOpCHI/Ie o TeMme «Iloka3zarenpHas (I)YHKLII/I}I»

[lokazaTenbHbIC HCPAaBCHCTBA

33 nepens

[ToBTOpenue mo Teme «Jlorapudmudeckas QyHKITUDY




Jlorapugmuueckue ypaBHEHUS 1 HEPAaBEHCTBA

34 nepens

[ToBTOpenue no Teme « TpuroHomerpuueckas GyHKIUS

TpUroHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA




CUHXPOHM3NPOBAHHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS»
11 KJIACC
HEJIN U3YYEHUA YYEBHOI'O KYPCA

['eomeTpus gABnsieTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHET0 00IIero oopa3oBaHusl, Tak
Kak oOecreuynBaeT BO3MOXKHOCTb H3YYEHHs] IUCIUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTU U
NpEeIMETOB TyMaHMTapHOTO IMKia. Jlormueckoe MbIIUIeHHE, (QopMupyeMoe TMpH H3yYCHHUU
00y4aroIUMUCs TOHATUHHBIX OCHOB I'€OMETPHUH, NPHU J10KA3aTEIBCTBE TEOPEM U MOCTPOCHUH LIETIOUKHU
JIOTHUECKUX YTBEPXKACHUH NpPU pEIICHHMH T'eOMETPUYECKHX 3a]a4, YMEHHUE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPU PEIIeHUH 3a/lady eCTEeCTBEHHO-HAayYHOTO IHUKJa, B
YaCTHOCTH (PM3MUECKUX 3ajad.

Llenb ocBoeHus mporpammbl yueOHoro kypca «['eomerpus» Ha 6a30BOM ypoBHe oOyueHUs —
0011e00pa3oBaTeIbHOE H OOMIEKYIBTYPHOE Pa3BUTHE O0yUaAIONIUXCS Yepe3 00ecIeyeHe BO3MOKHOCTH
MPUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMAaTHUECKUX T€OMETPUUYECKUX 3HAHUH U JeHCTBUM, criennUIHBIX
T€OMETPHH, BOZMOXKHOCTH YCIEIIHOTO MPOOKEHHSI 00pa30BaHUs MO CIICIUATBHOCTSIM, HE CBS3aHHBIM
C MIPUKJIAIHBIM UCTIOJIb30BaHNEM reoMeTpuu. Llens ocBoeHus mporpamMmel yueOHOTo Kypcea «I eomeTpusi»
Ha YrJjy0JéHHOM YPOBHEe — Pa3BUTHE WHAMBUIYAITBHBIX CIOCOOHOCTEH 00yUarOIUXCs MPH U3yUYEeHUH
reOMETpUH, KaK COCTaBJsIoUIel mpeameTHoi oOnactu «Martematuka u  HHQOpPMATHKA» Yepes
obecriedeHrne BO3MOKHOCTH ITPHOOPETEHNUS M UCTIOIB30BaHUS O0Jee TITyOOKHX TeOMETPUYECKIX 3HAHUN
U JCUCTBUM, CcHenu(UYHBIX TEOMETPUU, M HEOOXOAUMBIX [UIsl YCIENIHOTO MpodeccHnoHaTIbHOrO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIb30BAaHUEM MAaTEMATHKH.

JlocTuxeHne e 0CBOSGHUS MTPOrpaMMbl 00ECIIEUNBACTCS PEILIEHUEM COOTBETCTBYIOIIMX 3a7ay.
[IpuoputeTHbIMU 3aauaMu OCBOEHUs Kypca «l'eomerpuu» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBJISIFOTCSL:

— ¢opMupoBaHUEe MPEICTABICHUS O F€OMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl M OCO3HAHHE €&
B3aMMOCBSI3U C OKPY’KAIOIIMM MUPOM;

— (opmupoBanmue mpepcCTaBICHUS O MHOTOTPAaHHHMKAaX M TellaX BpalleHUs Kak O BaXHEUIIHMX
MaTEeMaTHYECKUX MOJIETISX, TIO3BOJISIOLIUX OMUCHIBATH M U3Y4aTh Pa3HbIC SIBICHUS OKPY>KAIOLIETO
MUDA;

— (opmupoBaHne yMeHHs pPACNO3HABaTh Ha 4YepTEXkKaxX, MOJENAX H B pPEaJbHOM MHpE
MHOTOI'PaHHUKH U TeJla BpaIlleHus;

— OBJIAJICHHE METOJAaMHU DELIeHUs 3aJay Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

— (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMU IOHSTHSAMH O MHOTOTPAHHUKAX M Telax
BpAILEHNUS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIaJICHHE AITOPUTMAMU PELICHUs OCHOBHBIX THIIOB 33j1a4; (JOpMUPOBaHHE YMEHUS IPOBOANUTH
HECJIOKHBIE JI0KA3aTeNIbHbIE PACCYXK/IEHUS B XO/I€ PEIIEHHs CTEPEOMETPUUYECKHX 3aa4 U 3a]1au C
MPAKTUYECKUM COJICPKAHNUEM;

— pa3BHUTHE HMHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydYaromIMXCs, MO3HABATEIHHOU
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

— (opmupoBanre  (yHKIMOHAIBHOW  TIPaMOTHOCTH, pPENIEBAaHTHOM  TeOMETpUM:  yMEHHue
pacrio3HaBaTh MPOSBICHUS TEOMETPUIECKUX TIOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peaTbHBIX
KU3HEHHBIX CHUTyallUsIX M TP M3YYCHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpOBaTh MX Ha S3BIKE TE€OMETPHH W CO3/IaBaTh
TE€OMETPHUECKUE MOJIEIH, NPUMEHSITh OCBOCHHBIM TI'€OMETPHYECKUU ammapar Ajisi perieHust
MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, MHTEPIPETHPOBATH M OI[CHUBATH TOJTYYCHHBIC PE3yJIbTATHI.

[IpuopuTeTHBIMM 3aJadyaMH Kypca T€OMETpHUH Ha YIVIy0JIéHHOM YpOBHe, PacIIUpPSIONIUMH U

YCHIIMBAIOIIAMH KypC 0a30BOTO YPOBHSI, SIBIISTFOTCSI:
— pacmpeHue TPEACTaBICHUSI O TE€OMETPHH KaK 4acTH MHPOBOHW KyJIbTYpHl W (hopMUpOBaHHE

OCO3HAHMSI B3aMMOCBSI3U TEOMETPUH C OKPY’KAIOIIMM MUPOM;

— (opMupoBaHue MpenCTaBICHHS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaXKHEUIIMX

MaTeMaTHYECKUX MOJEIISIX, TO3BOJISIONINX OMMMCHIBATH M H3Y4aTh pa3HbIE SBICHHUS OKPYIKAIOIIETO

MHUpa; 3HAHWE MOHATUIHOrO ammapata mo paszgeny «CrepeoMeTpus» MIKOJIBHOTO Kypca



TeOMETPHH,

— (dopmupoBaHre yMeHHS BIaJIeTh OCHOBHBIMH TOHSTHSIMH O TPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMH CBOMCTBaMHU; 3HAHUE TeOpeM, GOPMYIT i YMEHHE UX TIPUMEHSTh; YMEHUS I0KA3bIBATh
TEOPEMBI U HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1ay;

— (dopmupoBaHre yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJECISIX M B pEATbHOM MHUpE
MHOTOTPaHHHKH ¥ TeJia BPAIICHHSI; KOHCTPYUPOBATh T€OMETPHUECKHUE MOJICIIH;

— ¢opMupoBaHHE MOHUMAHHS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS MATEeMATHUYECKUX
TeopHii; GopMUpOBaHKE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MPOBEICHUN PACCYXKICHUM;

— (dopmupoBaHre yMeHHUsI BIaJeTh METOJIAMH JI0KA3aTEIIbCTB U aITOPUTMOB PEIICHHS, YMEHHS UX
MPUMEHSTh, IPOBOJNTH JOKA3aTEIIbHBIE PACCYXKACHHUS B XOJI€ PEUICHHS CTEPEOMETPHUYECKUX
3aj1a4 1 32124 C MPAKTUYECKUM COJIepKaHreM; (OPMHPOBAHUE MTPEICTABICHHUS O HEOOXOAMMOCTH
JIOKA3aTebCTB MPU OOOCHOBAHUM MATEMATHUYCCKUX YTBEPKIACHUA W POJM AKCHOMATUKUA B
MPOBE/ICHUU JICAYKTUBHBIX PACCYKICHU;

— pa3BUTHE H COBEPIICHCTBOBAHWE WHTCUICKTYaJbHBIX W  TBOPYECKHUX  CHOCOOHOCTEH
00yJaromuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATEIILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEPECca K U3YUCHHUIO TE€OMETPHH;

— ¢opmupoBaHue  (YHKIMOHATBLHOW  TI'PAMOTHOCTH, pEJICBAHTHOH TEOMETPUHU:  yYMCHHS
pacrio3HaBaTh MPOSBICHHUS FTEOMETPUICCKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaibHBIX
JKU3HCHHBIX CUTyallUsIX W TMPU HW3YYCHHH JPYTUX YYEOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTCH M 3aKOHOMEPHOCTEW, MOJCIUPOBAHMS PEATbHBIX CUTYallud, HCCICIOBAHUS
MOCTPOCHHBIX MOJIeNIeH, MHTEPIPETAIIMK OTYYCHHBIX PE3yJIbTaTOB.

OcHOBHBIE cojepxareibHble JIMHUM Kypca «['eomerpum» B 10—11 kinaccax: « MHOTOTpaHHUKHY,
«IIpsiMbIC ¥ TUTOCKOCTH B POCTPAHCTBEY, « Tena BpameHus», « BEeKTOpbl U KOOPIUHATHI B TIPOCTPAHCTBE
«/IBwkeHuss B TpPOCTpaHCTBE» (Ha yriayOlieHHOM ypoBHE). DopMupoBaHHE JIOTMYECKHX YMCHHMA
pacripeniensercsi He TOJIBKO 110 CO/IepKaTeIbHBIM JIMHHSIM, HO M TI0 TO/1aM 00Yy4eHHsI Ha YPOBHE CPETHETO
o0mero oopa3oBaHusl.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B y4eOHOM 11aHe Ha M3yYCHUE TEOMETPUH HA H230BOM YPOBHE OTBOJMTCS 2 yUeOHBIX Yaca B HEJICIO
B 11 kmacce, Bcero 3a roj; o0yueHus: 68 yd4eOHBIX 4acoB; HA YIJIy0JJeHHOM YPOBHe 3 y4cOHBIX Yaca B
HeJeNto, Beero 3a roj ooyuenns —102 yueOHbIX yaca

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHN I CHUHXPOHU3UPOBAHHOM
I[MPOT'PAMMBI KYPCA «I'EOMETPUS» 11 KJTACC
[IpenMeTHBIEC pe3ynbTaThl U3YYSHHSI TEOMETPHH Ha 0a30BOM YPOBHE OPHEHTUPOBAHBI HA TOCTHXKEHUE
YPOBHSI MaTeMaTU4YE€CKON TPaMOTHOCTH, HEOOXOIMMOTO JUIsl YCIICIIHOTO PEIICHHs 3a/a4 B PealbHOM
KU3HU U CO3JITaHUE YCIOBUM /IS UX OOIIEKYIbTYPHOTO Pa3BUTHSI.
OcBoenue yuebHoro kypca «I'eomerpusi» Ha 0a30BOM YPOBHE CPETHETO OOIIETO 00pa30BaHUs TOKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:
Ha 6a3oBom ypoBHe
— OmnepupoBaTh MOHATHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.
— TlpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJCICTBUS W3 HHUX IMPH PEHICHHH T€OMETPHYCCKHX
3azad.
— OmnepupoBaTh MOHITHSIMHU: NMAPAIIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX H IJIOCKOCTEH.
— KrnaccudunmpoBath B3auMHOE PACIIONIOKEHHUE MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE.
— OmnepupoBaTh MOHATUSMU: IBYTPAHHBINA YTOJl, TPaHU JBYTPAHHOTO YIJa, pedpo JBYTpaHHOTO
yrIJia; JUMHEWHBIA YroJl IBYTPaHHOIO yIJia; TpaJyCHasi Mepa ABYTPAHHOTO yTIIa.
— OmnepupoBaTh TMOHSATHSAMH: MHOTOTPAaHHUK, BBIMYKJIBIH W HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIBHBIA MHOTOTPAHHHK.
— Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MHpamMuia; MpU3Ma, MPSIMOYTOIbHBIN
napasuenenumnes, kyo).
— KrnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMPAst OCHOBAHUS sl KiaccuuKauy (BBIMYKIIbIE U
HEBBIMYKJIbIC MHOTOTPaHHUKH, TTPABWIbHBIC MHOTOTPAHHUKH; MPSMBIC U HAKJIOHHBIC PU3MBI,



MapajuIeJICUIIC b ).

OmneprpoBaTh HOHATHSAMHE: CEKYIIask INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH MPUHIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METOJI CIIEIOB.

CtpouTh CcedeHHsT MHOTOIPAaHHHUKOB METOJIOM CJIC/IOB, BBIIOJNHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJICHHE TCOMETPUUYECKUX BEIWYHMH 1O 00paslaM WU aIrOpHUTMaM,
NPUMEHSS U3BECTHBIC aHATMTUYECKUE METOIbI IPU PEIICHNH CTaHIapTHBIX MaTeMaTHYEeCKUX
3aJ]a4 Ha BBIUYMCIIEHUE PACCTOSTHUN MEKAY JABYMS TOUKaMH, OT TOUKHU J0 MPSIMOH, OT TOYKHU 10
TUTOCKOCTH, MEX/Y CKPEIIUBAOIIUMHUCS MPSIMBIMU.

Pematp 3amaun Ha HAXOXKICHUE TEOMETPHUYSCKUX BEIMYMH 1O 00paslaM WM ajJropHUTMam,
NPUMEHSS N3BECTHBIC aHATTMTUYECKUE METOIbI IPU PEIICHUH CTaHIapTHBIX MaTeMaTHYeCKUX
3aJa4 Ha BBIYHMCICHHUE YIJIOB MEXKIY CKPEIIMBAIOUIMMHUCS TPSMBI- MU, MEXIY NPAMONA H
TUIOCKOCTBIO, MEXK]Ty TUIOCKOCTSIMH, ABYTPAHHBIX yTJIOB.

Bbruncnsate 00bEMBI M IIIOMAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, MUpaMHIA) C
npUMeHeHHEeM (OpMyJI; BBIUMCIATH COOTHOIICHHS MEXKIy IUIOMAASIMU IOBEPXHOCTEH,
00bEMaMu 1T0100HBIX MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (HUTYpax, IPEACTaBICHHYIO Ha YePTEXKaxX U PUCYHKAX.

[lpumensaTs reomerpudeckue  (GakThl A  PELICHUS  CTEPEOMETPHYECKHX  3ajad,
MIPEIIOIArafoIuX HECKOJIBKO IIaroB PEeIICHHs, €CIM YCIOBHs IPUMEHEHHS 33aJaHbl B SIBHOM
dbopwme.

[TlpuMeHATh mpOCTEHIIME NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKUX 3aad.

[TpuBOANTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IMIPUPO/JIE U )KU3HH, PACTIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSATh TONyYEeHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3UPOBATH DPEATbHBIC CUTYalluH H
OPUMEHSATh M3y4YCHHbIE TOHSATHS B NpoOIecce IIOMCKAa pPELIeHHs MaTeMaTU4YecKH
copMyITHMpOBaHHOW TPOOIEMBI, MOACTUPOBATh PEaTbHbIC CUTYAaIlMH Ha S3BIKE TEOMETPHUH,
UCCIIeI0BaTh OCTPOEHHBIE MOJEIH C UCTOIb30BAHUEM I'€OMETPHUUECKUX MOHATHIH U TEOpEM,
ammapara anreOppl; pemiatb MPaKTHYECKHE 3a/laud, CBSI3aHHBIE C  HAXOXICHUEM
reOMETPUUECKUX BETMUYHUH.

Ha yray6iennom ypoBHe

CB0O0OOJHO ONEpUpOBAaTH OCHOBHBIMU MOHSTHUSIMU CTEPEOMETPUHM IpPU pEHIEHUH 3a1ad U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUN.

IIpuMeHTh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IIPU PELIEHUMM N€OMETPHUYECKHX
3ajau.

KnaccupunupoBaTe B3aMMHOE pacHONIOKEHUE MPSMBIX B IMPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CB00OO/HO oOmepHpoOBaTh MOHATHSAMM, CBSI3aHHBIMM C yIJaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE; MEXKTY MPSAMOI U MIIOCKOCTHIO.

CB000OHO OnEpUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0OOOJHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (TpU3Ma, MNHpaMHUia,
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo0).

KnaccudunupoBaTs MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PHUKAIUH.

CB000OIHO OTIEpUPOBATH MOHATHSAMH, CBA3aHHBIMU C CEUEHHEM MHOTOI'PaHHUKOB IJIOCKOCTHIO.
BoinonHATe mapasuienbHOE, LEHTPaJbHOE W OpPTOTOHAJIBHOE MPOEKTHPOBAaHUE (QUTYp Ha
TUIOCKOCTB; BBIMOJIHATH U300pakeHus! PUTyp Ha IIOCKOCTH.

Ctpouth ceueHUs] MHOTOTPAaHHUKOB PA3JIMYHBIMM METOJAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YePTEeKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.



— BpIuuncnars miomnaay NoBepXHOCTEW MHOTOTPAHHUKOB (MpU3Ma, MMpaMua), FEOMETPUUECKUX
TeJ C MpUMEHEHUEM (HOPMYII.

— CBOOOJHO ONEpPHPOBATH MOHATUSMHU: CHMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U ITUIOCKOCTh
CUMMETPHUU; LICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DPUTYPBHI.

— CBOGOI[HO OIICPUPOBATHL IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOPaM MW KOOpAWHATAM B
MIPOCTPAHCTBE.

— BbINONHATE ACWCTBUS HAJl BEKTOPAMHU.

— Pemarp 3amaum  Ha 0Ka3aTeIbCTBO MAaTEMAaTHYECKHMX OTHOIICHHH W HaXOXKICHUE
TCOMETPUUCCKUX BEJIMYWH, MPUMEHSSI M3BECTHBIC METObl NPU PEIICHHH MaTEeMaTUYECKHUX
3aa4 IMOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIIOKHOCTH.

— IIpuMeHATs npoCTEHIIME MPOrpaMMHBIE CPEIACTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUYECKIX 3a7ay.

— U3Bnekath, mpeoOpa3oBBIBAaTh M WHTEPIPETHPOBATh HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— HpI/IMeHSITL IMMOJIYYCHHBIC 3HAHUS HaA HNPAKTUKE: CPABHUBATH W aAHAJIUM3UPOBATL PCAJIBHBIC
CUTYyallMH, TIPUMEHSITh W3yYCHHBIC TIOHSATHS B IPOLECCE MOMCKA PEIICHHS MaTeMaTUYCCKH
chOopMyJIMPOBAHHOHN MPOOJIEMBI, MOACIUPOBATh PEATLHBIC CUTYallMHd Ha SI3BIKE TCOMETPHH,
UCCIIEIOBATh TIOCTPOCHHBIE MOICIU C UCTIOJIh30BAHUEM T€OMETPHUCCKUX TOHSATHIA M TEOPEM,
anmaparta aiareOpbl; pemarb MPaKTUYECKUE 3a]adyd, CBS3aHHBIE C HaXO0XKICHUEM
TCOMETPHUYCCKUX BEITHMYUH.

— HWwmeth mpencraBieHuss 00 OCHOBHBIX A3Tamax Pa3BUTHS I'€OMETPHHM KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

COLEPXAHUE YUEBHOI'O KYPCA «I'EOMETPUS»
11 KITACCE

Tesia BpaleHus.

[ToHsATHS: HUIMHAPUYECKAs IOBEPXHOCTh, KOHMUYECKasi IOBEPXHOCTh, ChepuuecKast IOBEpXHOCTb,
oOpasyromme moBepxHocTei. Tena BpameHus: IWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
B3aumuoe pacnosnoxenue cepbl M INIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M300paxenue Ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnmHapa u konyca. CuMmmMerpust cepsl 1 mapa.

O6Bvém. OcHoBHble cBOMCTBa 00BEMOB Ten. Teopema 00 00BbEME MNPSIMOYTOJIBHOIO
napajuienenunesna u caeAcTsus u3 He€. OObEM NPAMOI M HAKJIOHHOM MPU3MBI, WIMHIPA, TUPAMHUIBI U
KoHyca. O0BEM I11apa U MapoBOro CETMEHTA.

KomOunanuu Ten BpalieHus: 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJIp, ONMUCAaHHAs
okozo munuHapa. Ilepecedenue chepsl u mapa ¢ miockocthro. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpAaHHKKA, OMUCAHHOTO OKOJIO cdepsl, chephl, BIUCAHHON B MHOTOIPAHHUK WJIU TEJO
BpalllCHUS.

[Inomane mMoBEepXHOCTH UWIMHJIpa, KOHyca, Iutomans cgepsl u e€ yacteil. [lomobue B
npoctpaHcTBe. OTHOmEHHEe 00BEMOB, MIoNaAel MoBepXHOCTEH MomoOHBIX ¢uryp. IIpeobpazoBanue
nonoo6ust, roMmoTeTus. Perenne 3a1a4 Ha IUIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceueHUt MHOTOIPAaHHMKOB M Te€J BpAIIEHUS: CEUYEHUs IMIMHApa (MapajulelbHO U
MePIEHUKYIISIPHO OCH), CEUCHHS KOHYca (TTapalijieIbHOE OCHOBAHHUIO U TIPOXO/IAIIEE Yepe3 BEPIIUHY),
CEUEHUs I11apa, METOJbl ITOCTPOEHUS CEYEHMI: METOJ CIIEIOB, METOJl BHYTPEHHETO NMPOEKTUPOBAHUS,
METO/I IEpPEeHOCca CeKYIIeH MIOCKOCTH.

BexkTOopbI M KOOPAUHATHI B IPOCTPAHCTBE.

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOK€EHUS. [IpsMoyronbHas cucteMa KoopAuHAT B IpocTpaHcTse. KoopauHaTsl
BekTopa. Pasnoxkenue BekTopa 1o ©0Oa3ucy. KoopAMHATHO-BEKTOPHBIM METOJ TMpHU pEIICHUU
reOMETPUUYECKUX 3a/a4.

JBUKeHHMs B IPOCTPAHCTBE.

JBmwxenust mpoctpanctBa. OtoOpaxenus. [IBwkenus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
NBWO)KEHUW. Buapl JBWKEHUN: MapajulebHbIA MEPEHOC, LEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas



CUMMETpHSI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoanus momgoous. [Ipsimas u chepa Diinepa.



TEMATHUYECKOE IVTAHMPOBAHUE YUYEGHOI'O KYPCA

11 KJIACC

bazoBslii ypoBenb (68 gacoB)

Yrny0aenusii ypoens (102 yaca)

HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO YaCOB)

OcHOBHOE COACPIKAHUC

HazBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YaCOB)

OcHOBHOE COACpIKAaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, IMaMeTp; IIomaIb
MOBepXHOCTH c(eprl. BzanmHoe pacmonoxenne
cdepsl B IIIOCKOCTH; KacaTelbHas TUIOCKOCTh K
cdepe; mwiIomaaL chepsl.

N3zobpaxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIUe
HWIAHIPUYECKON MOBEPXHOCTH, OCh
UUIUHAPUYECKON noBepxHocTH. Lunuuap:
OCHOBaHUS 1 OOKOBasi TOBEPXHOCT,
o0pa3ymoias ¥ OCh; IO b OOKOBOH M MOJIHOM
moBepxHoCcTH. M300pakeHre uIMHApa Ha
miockocTH. PasBépTka mumuHapa.

Ceuenus nmuinHApa (TIOCKOCTHIO, TApAJICIBHON
WJIH TIEPIICHIUKYIIIPHON OCH LUIIHMH/IPA)
Konudeckast moBepXHOCTh, 00pa3yromue
KOHMYECKOH MMOBEPXHOCTH, OCh M BEPIIUHA
KOHHYECKOH moBepxHOCcTH. KoHyC: ocHOBaHME 1
BepIIMHA, 00pa3yIoIiasi ¥ 0Ch; IUIOMIA b OOKOBOM
Y TIOJTHOW TIOBEPXHOCTH.

Y ceuéHHBIM KOHYC: 00pa3yoIIue 1 BHICOTA,;
OCHOBAaHUA U 601(013215{ IMOBEPXHOCTh.
N3obOpaxenne koHyca Ha IIOCKOCTH. Pa3BépTia
KOHYca.

Ceuenns kKoHyca (ITOCKOCTHIO, MapauIeTLHOM
OCHOBAHUIO, U TIOCKOCTBIO, MPOXOSIIEH Yepe3
BEPIINHY )

KomOuHanus Ten BpameHns 1 MHOTOTPaHHUKOB.
MHoOTrOrpaHHUK, OTIMCAHHBIN OKOJIO Cephl;
cdepa, BIUCaHHAsE B MHOTOTPaHHUK WX B TEJIO
BpaleHUs

Tena Bpamenus (24 4.)

Hunuaapuyeckas MOBEPXHOCTD,
o0pa3yromye MITHHAPHIECKOH
[IOBEPXHOCTH.

Munuuap. Ipsamoil KpyroBoi HUIMHIP.
Ilnomaas MOBEPXHOCTH UMIUHAPA.
Konnueckast noBepxHOCTb, 00pa3yroLe
KoHH4Yeckoi moBepxHocTu. Konyc. Ceuenue
KOHYCa INIOCKOCTBIO, TIapajliebHOMN
IJIOCKOCTH OCHOBAHUS. Y CEUEHHBIN KOHYC.
U300pakeHne KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Inommans 60KOBO MOBEPXHOCTH U IOTHON
MIOBEPXHOCTH KOHyca CTepeoMeTpruiecKue
3aJ]auu Ha JIOKa3aTeIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUEHHH IMITHH/PA, KOHYCA.
[IpuknanHble 321241, CBSI3aHHBIE C
LWINHAPOM.

Cdepa u map.

[lepeceuenue cdepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanwue mapa u chepsl miockoctsio. Bug n
n300pakeHre mapa.

Ypasuenue chepsl. [Tnomans chepnl u e
yacTen.

Cummetpus cdepsl 1 mapa.
CrepeomeTpHuUecKue 3a1a9u Ha
JIOKa3aTeJIbCTBO M BHIUYMCIICHNE, CBS3aHHBIE
co cepoii ¥ MIapoM, TOCTPOCHUEM HX
CEYEHUH MIOCKOCTBIO.

[Ipuknanneie 3a1a4n, cBsI3aHHBIE CO cepoit
U IapOM.

[ToBTOpeHme: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHMCJICHUA B OKPYXKHOCTH, CTAHIAPTHBIC




HOILO6I/ISI Paznuunbie KOM6HHaHHH TCI
Bpall€HHsd U MHOTOI'PaHHHUKOB.
33[[3‘11/1 no Teme «Tema u MOBCPXHOCTU

BpaICHUS
AHAJMTHYECKAas TeoMeTpusi [ToBTOpEeHME: KOOPAMHATHI BEKTOPA Ha
(15 4.) IUTIOCKOCTH U B IPOCTPAHCTBE, CKAJIIPHOE

MIPOU3BE/IEHUE BEKTOPOB, BEIYMCIIEHUE YIiIa
MEXy BEKTOPaMHU B IPOCTPAHCTBE.
YpaBHEHUE MPSIMOi, IPOXOASILEH Yepe3 IBe
TOYKH.
YpaBHEHHE TUIOCKOCTH, HOpMaJb,
ypaBHEHHUE IJIOCKOCTU B OTPE3Kax
BekTtopHoe npousseneHue. JInneinpie
HEPaBEHCTBA, IMHEMHOE MPOrpaMMHUpPOBaHUE
AHanmuTHYeCKHE METOIbI pacuéra yria
MEXIy IPSMBIMHU U IUIOCKO- CTSIMH B
MHOTOTpaHHuKax. PopMysia pacCTOSHUS OT
TOYKH JI0 TUIOCKOCTH B KOOPJMHATAX.
HaxosxaeHue paccTOSHUI OT TOUKH 10
MJIOCKOCTH B Ky0Oe M NpaBUIILHON MUPaMuUIe

IloBTOpEHMe, 00001IEHNE 1 CeueHnst MHOTOTPaHHHUKOB: CTaH/IapTHBIE
cucremMaru3zanus 3HaHuii (15 | MHOTOrpaHHUKH, METOJ] CJIEJOB,
q.) CTaH/IapTHEIE IJIOCKOCTH, TIEPEeCeYCHHUS

IPSIMBIX U IUIOCKOCTEHN
[NapannensHble IPSIMBbIE U MIJIOCKOCTH:
napasieNbHble CEYeHUs], pacuET OTHOLICHHIA,
YTJIBI MEXKAY CKPCIIHUBAOIINMUCS TTPSAMBIMUA
IlepnenauKysipHbIE NPSMBIE U TUIOCKOCTH:
CTaHIAapTHBIE apbl NEPIEHANKYISAPHBIX
IUTOCKOCTEH U MPSIMBIX, CHMMETPHUN
MHOT'OTPaHHUKOB, TEOpEMa O TPEX
MEepHEHINKYIISpax, BBIYUCICHUS JUIMH B
MHororpanHukax Ilosropenue: miomanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUISI
Iomasei, coodpaxeHus mogo0us.
[1nomanu ceueHnii MHOrOrpaHHUKOB:
TUIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH,




CO00paxeHus OI00Us

O0béM MmHororpannuka (17
4.)

O061eM Tena. O0BEM NPSIMOYTOJIBHOTO
napajuieNienumnesna. 3anadu 00 yIBOSHUH
Ky0a, 0 KBajipaType Ky0a; O TPUCEKITUI
yria.

CrepeomeTpryecKye 3a1a41, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napasJieNenuIeaa.

[Ipuknannsle 3224, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MIPSIMOYTOJIBHOTO
napasJieNenunesaa.

OOBEM MPSIMOI TIPUBMBIL.
CrepeomeTprdeckue 3aa4u, CBI3aHHbIE C
BBIYUCIICHHEM O0BEMOB NPSMON PU3MBI.
[puknanuele 3ana4u, CBSI3aHHBIE C 00BEMOM
npsiMOi TIpu3MBbL. Beruncienue 00bEMOB Tel
C TMOMOIIBIO ONIPEEeNIEHHOTO HHTErpaa.
O0BEM HAKIIOHHOW TIPU3MBIL, THPAMHU/IBL.
dopmyna o6bEMa pamupl. OTHOIICHUE
00BEMOB MTUPAMHUJT C OOIIIUM YTIIOM.
CrepeoMeTpuiecKue 3a1auu, CBSI3aHHbIE C
00bEMaMH HAKIIOHHOH MTPU3MBI, THPAMH/IBI.
IIpuknagusie 3apauu o TeMe «O0bEMBI
TeJ», CBSI3aHHbIE C 00BEMOM HAKIIOHHON
NPU3MBI, THPAMU/IBL.

[Mpumenenue o0bEMOB. Beancienue
ACCTOSIHHMS JI0 TVIOCKOCTH

O0bémbI Tea (5 u.)

ITousitre 00 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeJl.

O0béM 1unuHApa, konyca. O0bEM 1mapa u
TUIOIAAb Cepsl

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy IUIOMAIIMHU TTOBEPXHOCTEH, 00bEMaMu
TOJO00HBIX TEN

IL1omaayu nMoBEepXHOCTH U
00BbEMBI KpPYIJbIX Tea (9 4.)

O0BéM nurHApa. Teopema 00
00BEME TIPSMOTO IITUHIPA.

ITmomaay 60KOBOM M TIOTHOM IMTOBEPXHOCTH
uuuHapa Beranciaenne 006EMOB TeI ¢
TIOMOIIIBIO OTIPEACIIEHHOTO HHTETpaa.
O0BEM KOHYCA.

[Inomaan 60KOBOH U MOIHOM NOBEPXHOCTH
KOHyca.

CrepeoMeTpUUECKHE 3a/1a9H, CBI3aHHBIE C
BEIYHCIICHHEM 00BEMOB ITMIMH/IPA, KOHYCA.
[Tpuknanasie 3agaun o Teme «O0BEMBI 1




IUIoIIaau noBepxHocTel Ten. O0bEM mapa u
mapoBoro cekropa. Teopema 06 00bEMe
mapa. [Tnomans cdepsr.
CrepeomeTpryecKye 3a1a4, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB II1apa, MapoBOTO
CErMEeHTa, [IIapOBOT0 CEKTOpa.

[IpuknanHeie 3a1a4u IO TEME

«O0OBEMBI Te», CBA3aHHBIC C 00BEMOM IIIapa
1 TIOMAIBI0 ChepBI.

CoOTHOIIEHUS] MEXY TUIOLIAIIMH
MIOBEPXHOCTEH U 00bEMaMHK TTOJOOHBIX TEJI.
[Tomo6OHbIE Tena B IpocTpaHCcTBe. Mi3MeHeHe

00Béma pu mogooun. CTepeoMeTprIecKue
3aJa4du, CBA3aHHBIC C BBIYHMCICHUCM OG’LéMOB
TeJl ¥ IJIOMIAIeH MOBEPXHOCTEH

BeKkTOpbI U KOOPAUHATHI B
npoctpanctie (10 4.)

BexTop Ha MIOCKOCTH U B IPOCTPAHCTBE.
CrnoxeHue U BbIUMTaHUE BEKTOPOB. Y MHOJKEHHE
BEKTOpa Ha 4ucio. Pa3ioxeHue BeKTopa 1o TpéM
HEKOMIUIaHapHBIM BekTopaM. IIpaBuio
napaJuleIenuIeaa.

Pemenue 3ama4, CBA3aHHBIX C MPUMEHEHUEM
MpaBuJi IEUCTBUN C BEKTOpaMHu.

IIpsimoyronpHas cucTeMa KOOpIUHAT B
npoctpancTBe. KoopauHate! BekTopa.
[Ipocreiiue 3aga4un B KOOpJIMHATaX. Yol
MexXxy BekTopamH. CKalsipHOE NPOU3BEIEHUE
BEKTOPOB. BrIunciieHne yrnoB Mexay IpsMbIMU
U TIockocTsAMU. KoopimHaTHO-BEKTOPHBIN METOA
IIPH PEMIEHUHN FEOMETPHUYECKHX 3a7a4




I[loBTOpPeHMe, 0000IEHUE U
cucTeMaTu3anus 3HaHuii (7
4.)

OcHoBHbIE QUTYPEI, (aKTHI, TEOPEMBI Kypca
IUTAHUMETPUU. 3a1au TIAHUMETPUH U METOIbI
UX PeLICHUSI.

OcHoBHbIE QUTYPEI, (AKTHI, TEOPEMBI Kypca
CTEPEOMETPHHU. 3aa4H CTEPEOMETPHH U METOIbI
UX PELICHUs

IoBTOpPEHME, 0000IIEHUE U
cHCTEMATH3ANMS 3HAHMIA (22
4.)

O06o061matolee MOBTOPSHHUE MOHATHH U
MeTo10B Kypca reomerprn 10—11 xiraccos,
crcTeMaTr3alusl 3HAHHUH.
Vicropust pa3BUTHS CTEPEOMETPUH KaK HAyKU H
€ poJIb B Pa3BUTHH COBPEMEHHBIX
MHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT I

ITOYPOYHOE ITNTAHMPOBAHUME KYPCA TEOMETPU A
11 KJIACC

Ba3oBblii ypoBensb (34 yaca)

Yriy6JieHHblii ypoBeHb (68 yacoB)

KonnuectBo yacos ‘ Tema ypoka Tema ypoxka ‘ KonnuectBo yacos
Tema: Tena epawenusn (12/24)
1 Hepens
1 Cdepa u map.
YpaBHeHue chepbl. 1
CummeTtpus cepsl U mapa 1
2 HemeJs
1 B3zanmHO€ pacniosioxkeHre cepsl U IIIOCKOCTH
[Tnomans chepsl u ee yacTei. 1
Perenue npuKiIaaHbIX 3aj1a4, CBI3aHHBIX CO chepoit n 1
[1apoM
3 Heneast
1 300paxenue chepsl, mapa Ha miaockoctu. CedeHus
chepbl
CrepeoMeTpUyeKHe 3a7aydl Ha JI0Ka3aTeIbCTBO U 2
BeIUUCIeHHe. [IpuKimagHple 3aadu, CBSI3aHHBIE CO
cdepoii u mapom
4 Henenst
1 [ [nnuHapudecKas NOBEPXHOCTh. [lunnHap
[Ipssmoit kpyrosoi mwmHp. [lmomane moBepXHOCTH 2
[WIHHpA




5 Hemeasn

CedeHus MWIMHAPA

HpI/IKJ'IaI[HBIe 3aga4u, CBA3AaHHbIC C HUJIMHAPOM

6 HemeJus

Konyc.

IMMOBEPXHOCTHU KOHYCA U TTOJIHOM

KoHonnueckass mnoBepxHOCTh. [lmomans OokoBOH

7 Heaeas

'Y ceueHHBII KOHYC.

300paxxeHnsi KOHYCOB M YCEUEHHBIX KOHYCOB

8 Heneasn

CeueHust KOHyca

HpI/IKJIal[HBIe 3a1a4M, CBA3AaHHBIC C CCUCHUCM KOHYCa

9 Heneas

IPermenue 3a1a4y Ha CEUCHUEC KOHYCa

BBIYMCJICHUC.

CrepeoMeTpuuekHe 3a7adyd Ha JI0Ka3aTeIbCTBO WU

10 Hemens

KomMOuHarust Ten BpalieHusi MHOTOIPaHHUKOB

Paanqu,Ie KOM6I/IHaHI/II/I TCI BpaHIeHI/Iﬂ 151
MHOTOIPAaHHUKOB
11 Hepens
IMHOTrOrpaHHHK, OMMCAHHBIA OKOJIO chepsl
PasnuyHple  KOMOMHAIMKM  Tel  BpalleHUs U
MHOFOI’”p&HHHKOB
12 Hemenst

Cdepa, BiucaHHasi B MHOTOTPAaHHUKUIIH B TEJIO
BpaleHUs

33.,[121‘-11/1 mo Teme «Tena u TITOBCPXHOCTHU BPAILLICHU I

Tema: O0bembl e (6/9)

13 Hemenn

[Toustiie 00 00OBEME.

Teopema 06 06beMe MPSIMOT0 LUITMHJIPA

14 Hepens

|OCHOBHBIC CBOMCTBAa 0OBEMOB Tell




BrruucieHue 00BEMOB
OIpeIEIIEHHOr0 HHTErpaa

TCI C IIOMOIIBIO

15 wenens

O0BeM IUIMHApA

CTepeOMCTpI/I‘ICCKI/Ie 3aJa4u, CBs3aHHBbIC C

BBLIYMCICHHEM 00HEMOB HUJIMHApAa

16 Henens

O0BeM KOHYyCa

CrepeoMeTpuiecKue 3a/1auu,
BbIUUCIICHHEM 00BEMOB KOHYCa

CBA3aHHBIC C

17 wenens

O6beM mapa ¥ mionaas ceps

[Ipuknagueie 3amaun mo Teme «OO0BEMBI

[IapOBOI'0 CCrMCHTa»

mapa,

18 Hegens

HOI[O6HBIC TCJIa B IIPOCTPAHCTBC. CooTHoO1IECHUS MCKAY

101 IIMU TTOBEPXHOCTEN, 00beMaMU MOJOOHBIX TEJ

[Tpuxnanueie 3agaun 1no teme «OO0BEMBI U IUIOIIAIY]
rem»

Tema: BekTopbl M KOOpAUHATHI B IpocTpancTie (10/20)

19 nepens

BGKTOp Ha INIOCKOCTHU U B ITPOCTPAHCTBEC

'YpaBHEHHE NPSIMOM, TPOXOSAIIEH YEPE3 IBE TOUKHU

20 nwexenas

Cno’kKeHHE U BRIUNTAHHE BCKTOPOB

HapannenLHHe MNpsAMBbIC U TINIOCKOCTH, YTIJIbI MCKIY]
CKPCIIUMBAOIHUMHUCA ITPAMBIMU

21 Henens

'YMHOXKEHHE BCKTOpA Ha YMUCJIO

HepHeHI[I/IKy.TIHpHLIC IMPAMBIC U IIJIOCKOCTH

22 Hemeas

PaznoxeHne BeKTOpa Mo TpeM HEKOMITJIAHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena

Teopema o0 Tpex NepHeHATKYISIpax

23 Hemens




Pemienue 3aa4, CBA3aHHBIX C TPUMEHEHUEM TTPaBUII
ITEWCTBUI C BEKTOPAMH

Brraucnenue AJIMH B MHOT'OI'paHHHUKAX

24 genens

HpHMOYFOJ'IBHaSI CUCTEMA KOOpAXWHAT B IMTPOCTPAHCTBEC

(DOpMy.]'Ia PacCTOsAHUA OT TOYKH [0 IIJIOCKOCTU B
KOOpJAuHaTax.

25 Henens

[IpocTeimme 3a0a4y B KOOpAUHATAX

'YpaBHEHHE  ILIOCKOCTH,
[JIOCKOCTH B OTPE3Kax

HOpMaJlb,  YpPaBHEHUE

26 nexeas

Yron mexay Bekropamu. CKalIsipHOE IPOU3BEICHHE
BEKTOPOB

BriunciieHne yriia MeK1y BEKTOpaMy B IPOCTPAHCTBE

27 nenens

IBerurcienue YINIOB MCXKAY HPAMBIMHU U IITIOCKOCTAMHU

AHaTUTHYECKHE MCTOAbI pacucTa YyIjla MCKAY
[MPAMBIMHA U INIOCKOCTAMH B MHOT'OI'PAHHHUKAX

28 Hemeas

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHNUN
FEOMETPUYECKUX 3a/1a4

HaxoxaeHrne pacCTOSHHIM OT TOYKHM JI0 TJIOCKOCTH B
KyOe U TPaBIJIbHON MUpamMue

Tema: IloBTOpeHuUe, 00001IEHHE M cCUCTeMATH3aluA 3HaHui (6/12)

29 gemenas

OcHoBHbIE GUTYpBI, GaKThl Kypca IJIaHUMETPUHU

[lnomanu  MHOTOYTOJBHHUKOB,
MJI01a e, COOOpaKEHHUSI TOT00MsI

dbopmynsl  ams

30 uemens

Teopemsl Kypca IIIaHUMETPUHU

MUIONIA/I CEUEHUN MHOTOTPAaHHUKOB, pa3pe3aHus Ha|
4acTH, COOOPAKEHHUSI IO 100U

31 uenens

|3a11aq1/1 IJIAHUMETPUHU U METOJIbI MX PEILICHUS




|PemeH1/Ie 3a1a4

32 nenens

OcHoBHbIE GUTYPBI, HaKThl Kypca CTepeOMeTPUH

cTopusi pa3BUTUSL CTEPEOMETPUU KaK HAyKU U €€
POJIb B pa3BUTUM COBPEMEHHBIX MHXEHEPHBIX MU
KOMIIBIOTEPHBIX TEXHOJOTUI

33 Hepenn

Teopembl Kypca CTepeOMETPUN

MHOl"Ol"paHHI/IKI/I, miomaayn MHOI'OI'PaHHUKOB, HX
CCUCHUA

34 nenens

3a/1aun CTEPEOMETPUU U METOJIbl UX PEIICHUs

Permenue 3agau
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