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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anrebpa 1 Hayaga MaTeMaTHYECKOTO aHaJN3a» 0a30BOTO YPOBHS IS
oOyyaromuxcsi 10 —11 xmaccoB paspaboTana Ha ocHOBe DelnepanbHOrO TOCYIApCTBEHHOTO 00pa30BATENbHOTO
CTaHIapTa CpemaHero oOmero obpa3oBaHUs, C yY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHW, MPEIbABISEMBIX K
MaTeMaTHYecKoMy O0pa30BaHUIO, M TPAAHULINK POCCHHUCKOTO oOpa3oBaHWs. Peammzanms mporpammbl oOecTiednBaeT
OBNIAJICHUE KJIIOYEBHIMH KOMIICTCHIMSIMH, COCTAaBISIOMIMMU OCHOBY JJISi CaMOPa3BUTHUSI W HENPEPBIBHOTO
00pa3oBaHus, IETOCTHOCTh OOIIEKYIBTYPHOTO, THYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHUS TUIHOCTH 00YUAIOIINXCS.

HOEJIN U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadaia MaTeMaTHIECKOTO aHAJIN3a» SIBISIETCS] OTHIM M3 HanOoJee 3HaYMMBIX B ITPOTpaMMe
cTapuiell MIKOJbI, MOCKOIBKY, C OJHOH CTOPOHBI, OH OOecleYnBaeT MHCTPYMEHTAJIbHYIO 0a3zy Ui M3y4eHHS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C IPyroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIJICHUE YYalluxcs
Ha ypOBHE, HEOOXOIMMOM JJIsl OCBOCHHUS KypcOB HH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B paMkax
JAHHOTO Kypca ydallfecs OBJIAIeBAlOT YHHBEPCAJIHHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas (pOpMyIUpYyeT CBOH
JOCTIDKEHHS B MaTeMaTH4eckoi hopme.

Kypc anreOppl m Hayanm mareMaTHYeCKOTO aHalM3a 3aKJIaJblBaeT OCHOBY JMJISl YCIHEIIHOTO OBJAJCHHS
3aKOHaMH (U3HKH, XUMUH, OWOJOTWH, MOHMMAaHUS OCHOBHBIX TCHICHIMH SKOHOMUKM M OOIIECTBEHHOH JXHM3HHU,
IMO3BOJISICT OPUCHTHUPOBATHCS B COBPEMEHHBIX HI/I(prBBIX 1 KOMITBIOTECPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BATh UX
B HOBCCI{HCBHOﬁ )ku3HUu. B TOXe BpEMs OBJIACHUC a6CTpaKTHBIMI/I U JIOTMYCCKU CTPOIrMMHU MAaTCMAaTHYCCKUMU
KOHCTPYKIIMSIMH Pa3BHBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEP)KICHUS,
UCTIONB30BaTh 0000ImIeHNe W KOHKPETH3alHi0, a0CTparupoBaHHE W aHAJOTHIO, (OPMUPYET KpEeaTHBHOE H
KpUTHYECKOEe MbIIIICHHE. B Xome w3ydeHust anreOpbl W Havyajdl MaTeMaTHUECKOro aHalM3a B CTaplIeH IIKoJe
yJaluecs: MOoJy4aroT HOBBIH OIBIT PEHICHHs NMPHUKIAIHBIX 33/1a4, CAaMOCTOSATEIBHOTO MOCTPOSHHS MaTeMaTHYECKHX
MoJIeNell peaqbHbIX CHTYAIlMi M MHTEPIPETANH TOMyYeHHBIX PEIICHHH, 3HAKOMATCS C IPUMEepaMi MaTeMaTHIECKUX
3aKOHOMepHOCTeI>'I B IMpUPOAC, HAYKC M B HCKYCCTBC, C BbBLJAIOIIMMUCA MATEMATUYCCKUMH OTKPLITUAMU U HUX
aBTOpaMu.

Kypc obnamaer 3HAYHTETHHBIM BOCHHTATENBHBIM ITOTSHIMAIOM, KOTOPBIH pean3yeTcsl KaK uepe3 ydeOHbIH
Marepuaj, CHOCOOCTBYIOIIMH (QOPMUPOBAHHMIO HAYYHOTO MHPOBO33pEHHS, TaK M Yepe3 CHeuupuky ydeOHOU
JESITeIbHOCTH, TPEOYIOIIEH CaMOCTOSITENbHOCTH, aKKYpPaTHOCTH, TMPOJOJDKUTEIBHOW KOHIEHTPAMH BHUMAHHS H
OTBETCTBEHHOCTH 3a MOJyYSHHBIH PE3yIIbTaT.

B ocHoBe Merommkm oOydeHHs anreOpe W HadaliaM MaTEMaTHYeCKOTrO aHajiHM3a JISKUT IesTeIbHOCTHBIN
TPUHIMI 00YYEHUSI.

CtpykTypa Kypca «Anredpa M Hadajga MaTeMaTHUECKOTO aHAJIM3a» BKIIOUAET CIIEAYIOLINE COAEPKATEIbHO-
MeToAnYecKre JIMHUK: «Yncina u BeIYHMCICHUS», «DyHKIMKM W Tpadukm», «YpaBHEHUs M HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHanmuiza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOAMYCCKUE JINHUH
N3Yy4aroTCs Ha NPOTAKCHUU ABYX JIET 06yquM$[ B CTapHIeﬁ MKOJIC, CCTCCTBECHHO JOIOJHAAL APYT Apyra U NOCTCIICHHO
HACBIIIAsCh HOBBIMH TEMaMH U pasnenaMu. JJaHHBIH Kypc SIBISICTCS MHTEIPATUBHBIM, ITOCKOJBKY 00BEIHMHSET B cede
COZIep)KaHNe HECKOJIBKMX MAaTeMaTHYECKHX NUCIHIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMAaTHUSCKUI aHAIHM3, TEOPHS
MHOXecTB U Jp. [o Mepe Toro kak ydamiuyecs: oBlaJieBaroT Bc€ Ooliee IMUPOKUM MaTEMATHYECKUM allapaToM, y HUX
HIOCJIEIOBATENIbHO  (DOPMHPYETCS M COBEPLICHCTBYETCSI YMEHHE CTPOUTH MaTEMaTHYECKYyI0 MOJENb pealbHON
CHUTYyaIlH1, IPUMEHSTh 3HAHMs, IOIy4YeHHBIE B Kypce «AnreOpa M Hayajga MaTeMaTHYeCKOTO aHAJIHM3ay, IS PEIICHHs
CaMOCTOSITETbHO c(hOPMYITMPOBAHHON MaTeMaTHUECKON 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTar.

ConepxarenbHO-MeTOIMYecKass JIMHUS «Yucina W BBIYKCIEHUS» 3aBepiiaeT (OpMUpOBaHHE HABBIKOB
UCIIOJIb30BaHUS JIGHCTBUTENBHBIX YHCEN, KOTOpoe ObUI0 HayaTo B OCHOBHOW ImKojie. B crapmeil mkone ocoboe
BHUMAHUC YACIIACTCA q)OpMI/IpOBaHI/HO MPOYHBIX BBIYHUCIIUTCIIBHBIX HABBIKOB, BKIIOYANOMIUX B ce0s1 MCII0JIB30BaHUE
Ppa3JIn4YHbIX (1)0pM 3a1mucu )IeﬁCTBHTeHI)HOTO 4yuciia, YMCHUE palluOHAJIbHO BBINIOJIHATH HeﬁCTBHH C HHUMHU, JOCJIaTh
NPUKUAKY, OLEHUBATh pe3ynpTar. OOydaromiuecs MOJy4aroT HaBBIKA NPUOMMKEHHBIX BBIYUCICHHUH, BBIMOJHEHUS
JEeHCTBUI ¢ YMCIaMu, 3aMCaHHBIMU B CTaHAAPTHOM (hOpMe, NCTIONB30BaHMs MaTEMAaTHYECKUX KOHCTAHT, OLlCHUBAHUS
YHUCJIOBBIX BBIpa)KeHHfI.

Jluans «YpaBHEHHST M HEPaBEHCTBa» peajM3yeTcs Ha MPOTSDKEHHMHM Bcero oOy4deHMs B cTaplield MIKOJE,
MOCKOJIBKY B KaKIOM paslelie NporpaMMbl NPEAYCMOTPEHO pELICHHE COOTBETCTBYMOLMX 3amad. OOydaromruecs
OBJIaACBAIOT Pa3IMYHBIMKU METOAAMH PEHICHUA NECJIBIX, PAalUMOHAJIBHBIX, HpPPAlUOHAIBHBIX, II0OKa3aTCIIbHBIX,
norapuMUYecCKNX W TPUTOHOMETPUYECKMX YpaBHEHHH, HEPaBEHCTB H UX cucteMm. IlomydeHHBIE yMeHUS
UCIIOJIB3YIOTCS TPU HCCIIEAOBAaHUN (PYHKIHMHA C MOMOIIBIO MPOU3BOJHOM, PELIEHUH MPUKIAIHBIX 3a7ad W 3a/a4 Ha
HaXO0XIACHHEC HAMOOJIBIINX W HAMMEHBIINX 3HAYEHHI (1)yHKIII/II/I ﬂaHHaS[ coacpikarejibHasd JIMHUA BKIIOYAacT B ceost
Takke (opMHpoBaHHWE YMEHHMH BBIMOMHATH pacuéTsl mo (opmynaM, MpeoOpa3oBaHUsS MENbIX, PAIMOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPHUECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUH, COAEPKAIINX CTETIEHH U JIOTapH(MBI.
bnaromaps wusydeHuro ainreOpandeckoro Marepuaia NPOUCXOAUT AajibHEWIIee pa3sBUTHE aJrOPUTMUYECKOrO H
a0CTPaKTHOTO MBIIIICHUS ydauuxcs, GOpMHUPYIOTCS HaBBIKM JI€AyKTUBHBIX PAcCyXICHHH, pabOThl C CHMBOJIEHBIMU
(dopmamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH 1 3aBHCHMOCTEH B BHJE PAaBEHCTB M HEPaBEHCTB. AnreOpa mpeasiaraet



3¢ heKTUBHBIC HCTPYMEHTHI JIJIS PEIICHUS IPAKTHYCCKUX W €CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAyKH.

ConepkarenpHO-MeTOANYeCKas JTUHUS «DYyHKIIMU U TpadUKm» TECHO MEPEIIeTaeTCs C IPYTHMMH JTHHUSIMU
Kypca, TIOCKOJIbKY B KaKOM-TO CMBICJIE 3aJaéT IMOCIEI0BATEIbHOCTh M3yUeHUsl Marepuaina. M3ydeHue CTeneHHOMH,
MOKA3aTENbHOM, JTOTapu(MUIECKONH W TPUTOHOMETPUYECKHX (YHKIHA, MX CBOWCTB W TpauKOB, HCIOIH30BAaHHUE
(hyHKIUE IS pemeHus 3a7ad W3 IpPYTHX Y4YeOHBIX TPEIMETOB M PEallbHOW JKM3HH TECHO CBS3aHO KakK C
MaTEeMaTHYECKUM aHAIM30M, TaK M C PEHICHHEM YPaBHCHUN U HepaBeHCTB. IIpy 3ToM O0JbIIIOC BHUMAHUE YACTISICTCS
(hOpMUPOBAaHUIO YMEHUS BBIpaXaTh (POPMyIaMHU 3aBHCUMOCTH MEXIY Pa3IUYHBIMH BEIUYMHAMU, HCCICIOBATH
nosTydeHHbIe (DYHKINH, CTPOUTH UX Tpaduku. MaTepuai 3Toi co/iep>KaTelbHOW JIMHIH HAIlEJIeH Ha Pa3BUTHE YMEHHHA
U HaBBIKOB, IMO3BOJISIONIUX BHIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pa3IMYHON (opMe: aHAIUTHYSCKOMH,
rpaduueckoii u ciioBecHOH. Ero mzyueHue crocoOCTBYET Pa3BUTHIO aJrOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIICHNIO 1 KOHKPETH3AITNH, HCIIOIh30BaHUIO aHAJIOTHH.

CopepxarenpHas muHUS «Hagama MaTeMaTndecKoro aHann3a» MO3BOJSET CYIIECTBEHHO PAaCIIMPUTH KPYT KaKk
MaTEeMaTHYECKUX, TaK W MPHUKIATHBIX 33734, JOCTYIHBIX OOYYaroIIMMCS, y KOTOPBIX IOSBISETCS BO3MOXHOCTh
WCCIIEIOBaTh M CTPOUTH rpaduku (YHKIWA, ONpPENeNsITh UX HauOOINBIINEe W HaWuMEHbIINE 3HAYEHHUS, BBHIYHCIISATH
wiomanu Guryp m o0BEMBI Ted, HAXOAWTh CKOPOCTH M YCKOpEeHHs TporieccoB. JlaHHas cojepaTenbHasl JHHUS
OTKPBIBACT HOBBIE BO3MOXKHOCTH TIOCTPOCHHS MATEMaTUYECKUX MOJIEIeH peanbHBIX CHUTyallud, HAXOXKICHUA
HaWIY4IIero peuieHus B NPUKIATHBIX, B TOM YHCIE COIMAIbHO-I)KOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOTO aHallu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-IOTHYECKOTO H KPEaTHBHOTO
MBINUICHHS, (OPMHUPOBAHHIO YMEHHWH pAaclo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE H
uckyccree. OOydJaroIIuecss Y3HAIOT O BBIJAIOIIMXCS pe3yJsibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MATEMAaTHUKU Kak
HAyKH, U UX aBTOpax.

CopeprkarenpHO-MeTOANYeCcKas TMHUS «MHOXECTBA W JIOTHKA» B OCHOBHOM TIOCBSIIICHA 3JIEMEHTaM TEOpUHU
MHOMECCTB. TeOpeTI/IKO-MHO)KGCTBeHHbIe MMpEeACTAaBJICHHA TMPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHuKH |
MpeIaraloT HanOoliee YHUBEPCAIBHBINA S3BIK, OOBEIUHSIONINA BCE pa3fellbl MAaTEMATHKH W €€ MPHUIIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTEMaTHYECKHE TUCIUILTUHBI B erHOe 1ienoe. [1o3ToMy BakKHO AaTh BO3MOXHOCTH HIKOJBHUKY
IIOHUMAThb TCOpGTHKO-MHO)KGCTBGHHbeI SI3BIK COBpeMeHHOI\/'I MAaTCMAaTHUKU U MCIIOJIB30BATh €ro AJId BBIPAKCHUA CBOUX
MBICTIEH.

B xypce «Anrebpa v Hayama MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TAaK)KE OCHOBHI MaTEMAaTHYECKOTO
MOJICIUPOBAHUS, KOTOpbIE TMpPH3BaHbl C(HOPMHUPOBATh HABBIKM IOCTPOCHHS MOJENEeH pealbHbIX CHUTYaIHi,
HCCJEIOBAaHUS ATHUX MOJENeH C IOMOIIBI0 ammapara anreOpsl U MaTeMaTHYeCKOro aHaiu3a W HUHTEpIpeTalud
MONTyYeHHBIX Pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B K&KIBIA U3 Pa3/IeoB MPOTrPaMMBI, IIOCKOJIEKY BECh MaTepHail
Kypca HIMPOKO HUCHONB3yeTCs sl pPEelIeHHs MPUKIAAHBIX 3anad. llpyu pemeHnn peanbHBIX MPAKTHYECKUX 3aad
y4aniecss pa3BUBAIOT HAOJIIOJATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIAaTh M KOHKPETU3UPOBaTh NpodOjieMy. JlesaTenbHOCTh M0 (OPMHUPOBAHUID HABBIKOB PEIICHUS
MIPUKIIATHBIX 3a7lad OpraHU3yeTcs B Mpollecce M3y4YeHHsI BCeX TeM Kypca «AnreOpa M Hayajga MaTeMaTHYeCKOTrO
aHaIIN3ay.

MECTO YYEBHOI'O KYPCA B YUYEBHOM IIVIAHE

B yuebHOM miaHe Ha W3yueHHe Kypca anreOpbl M Hadajd MaTeMaTH4ecKOro aHajn3a Ha 0a30BOM YpOBHE
oTBOUTCA 2 yaca B Hezemo B 10 kimacce u 3 gaca B Hegemo B 11 ximacce, Bcero 3a iBa roaa ooydenus — 170 qacoB.

COJEP/)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna u BIYUCICHUSA

Panonaneabie uncna. OOBIKHOBEHHBIE M JIECSTUYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIC MEPUOJIUYECKUE
Ipobu. ApudmeTnyeckue OINepalud C paldOHAIBHBIMU YHUCIAMH, NpeoOpa3oBaHUSI YHUCIOBBIX BBIPAKECHUH.
[Ipumenenne npober W MPOLEHTOB JJIs PEUIeHHs MPUKIAJAHBIX 3a/1a4 M3 Pa3NUYHBIX OTpacieil 3HaHWM U peasbHOI
JKU3HU.

HeiicTBuTenbHple uncia. PanuoHanpHbBle W MppalUOHAIBHBIE YHCHa. ApuUpMETHYecKHue OIepanud c
JIeHCcTBUTENbHBIMU yuciaMu. [IpuOnmkEHHble BBIYMCICHUS, IPAaBUIIa OKPYTJICHUS, IPUKUAKA M OLIEHKAa pe3yJbTaTa
BBIYMCIICHUN.

Crenenp c nenbiM mokaszaresneM. CraHmapTHas QopMa 3ammMcu JEHCTBHUTENBFHOTO uucia. Mcnosib3oBaHue
NoaXoAs1IeH (POPMBI 3aITUCH AEUCTBUTENBHBIX YHCEN ISl pEIIeHHs] MPAaKTUUECKUX 3a/1a4 U IPEICTaBICHHUS JaHHbBIX.

Apudmernyeckuil KOpeHb HATypallbHOW cTereHu. JleicTBusi ¢ apudMeTHdeckuMi KOPHSIMH HATypaJbHOM
CTEIICHU.

CuHyc, KOCHHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHs M HEPABEHCTBA
ToxnecTBa U TOXIAECTBEHHBIE TPEOOPa30BaHHU.
IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX BbIpakeHHH. OCHOBHbIE TPUTOHOMETPUUYECKUE (POPMYJIBL.



VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo] HHTEpBaJIOB.

Pemenue nensix u ApoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppaiioHanbHbIX YpaBHEHUI U HEPAaBEHCTB.

Pemenne TpuroHoMeTpUUECKUX YpaBHEHUH.

[IpumeneHnne ypaBHEHUH U HEPABEHCTB K PELICHUI0 MAaTEMaTHUYECKHX 3a7ad ¥ 3a/1a4 U3 Pa3INuHbIX oOjacTeil
HAyKU U PEAJIbHOM JKU3HU.

DyHKUMU ¥ rpaduKu

Oynknus, cnocoOsl 3amanus GyHkuuu. ['paduk Gyakumu. Bzaumao oOpatHbie QyHKITH.

OO0nacTh omnpeAeacHUs U MHOXKECTBO 3HaueHUi ¢yHkimu. Hymu ¢yHkmmu. [IpomexxyTku 3HaKOMOCTOSIHCTBA.
YérHbie 1 HEUETHBIC (PYHKIINU.

Crenennast (yHKINS ¢ HaTypaJlbHBIM M IENbIM TMoka3aTteneM. EE€ cBoiictBa u rpaduk. CBoiicTBa u Tpaduk
KOpHSI N-0¥ CTENEeH!.

Tpuronomerpudeckas OKpy>KHOCTb, OTIPEACICHHE TPUTOHOMETPUISCKUX (PYHKIIMH YUCIIOBOTO apTyMEHTA.

Havajia MaTeMaTH4eCKOro aHAJIHU3a

[TocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHs TIOCIEAOBATEIbHOCTEH. MOHOTOHHBIE TIOCIIEAOBATEIHHOCTH.

ApudmeTrnyeckas U reoMeTpudeckas Imporpeccud. beckoHeuHo yObIBarollas reoMeTpuyeckas MpOrpeccHsl.
Cymma OeckoHEeUHO YOBIBaromeil reoMeTpuyeckoi mporpeccuu. Popmyna CIOXKHBIX MPOILEHTOB. Vcmonb3oBaHne
MIPOTPECCHH ISl PeIlIEHHs peasIbHBIX 3aj[ad MPUKIIaJHOTO XapaKkTepa.

MHo:kecTBa M JOTHKA

MHoxecTBO, omepauuu Haja MHOXecTBaMu. Juarpammel Oinepa—Benna. Ilpumenenue TeopeTHKO-
MHOXECTBEHHOT'O arnapaTa AJisl OIMCAHUs peallbHBIX MIPOLIECCOB U SBICHUH, IPH PELICHUH 3a/1a4 U3 APYTHX YIeOHBIX
MPEeIMETOB.

Omnpenenenne, Teopema, CIEICTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucna U BIYUCICHUSA

HarypanpHble u uensie uncina. [Ipu3sHaku 1€IUMOCTH LIENIBIX YHCEIL.

CreneHb ¢ paMOHAJIbHBIM MOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudm uncna. /lecaTuuHbIe ¥ HATYPATbHBIC JIOTAPUPMBI.

YpaBHeHNs M HEpAaBEeHCTBA

[IpeoOpazoBanue BRIPAKEHHIA, COMIEPIKAIINX JTOTAPU(DMBL.

[IpeoOpa3oBaHue BEIpaKEHNH, COJEPKALINX CTEICHU C PALMOHAIBHBIM ITOKa3aTEJIEM.

[Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHHUS 1 HEPABEHCTRA.

Jlorapudmuyeckne ypaBHEHHS U HEPABEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHUH. Pemienue mpukimagHpIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI IMHEIHBIX ypaBHEHU.

CucTemMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATHUYECKUX 3aJad U 3a7ad U3 PasIndHbIX
obrnactell HAYKH U peabHON KU3HHU.

DYHKINU U TPpaUKU

Oynknus. [lepuognueckue yHkuuu. IIpoMexxyTku MOHOTOHHOCTH (DYHKIHMH. MakKCUMyMbl U MHUHHUMYMBI
¢ynknuu. Hanbonbiee 1 HanMeHblIliee 3HaUeHUe (HYHKIIMU Ha TIPOMEKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U rpaduKy.

IlokasarenbHas u norapupmuyueckas QyHKINHU, UX CBOWCTBA U TpaduKH.

Wcnons3zoBanue rpadukoB GyHKIHHA U1 pelieHNs] YPaBHEHUH 1 TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadgukoB QyHKIMIA JJIsI UCCIEAOBAHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPhIE BO3HHUKAIOT
NpY pelIeHUH 3a7a4 U3 JPYTruX Y4eOHBIX IPEAMETOB U PeabHOM KU3HH.

Hauajna MmaTeMaTH4eCKOro aHaIu3a

HenpepeiBabie ¢pyHKkunu. MeTon HHTEpBaIOB sl PELICHUS] HEPABEHCTB.

[IpousBognas ¢pynkunu. ['eomerpruuecknii 1 GU3NUECKUIA CMBICI TPOU3BOIHOM.

[MpousBoaHbIe dmeMeHTapHBIX QYHKIHMA. DopMynbl HaXOXKIEHHS MPOW3BOJAHON CYMMBI, TPOU3BEICHUS H
YaCcTHOTO (DYHKITHA.

[IpumeHeHne TPOU3BOAHOW K HCCIeOBaHMI0 (YHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. Haxokaenue
HarOOJBIIETO U HAMMEHBIIIETO 3HaueHHs (YHKIIMH HA OTpe3Ke.

[Ipumenenne mNPOM3BOAHON MJII HAXOXACHHS HAWIYYIIETO peImIeHUs B MPHUKIATHBIX 337adax, i
OTIpeJiesIeHHsI CKOPOCTH TPOoLiecca, 3aJaHHOTO (OPMYIIOH WK rpaguKom.

[lepBooOpa3znas. Tabnuma nepBooOpa3HbIX.

Wuterpain, ero reoMeTpuyecKuil W (U3MYCCKUIl CMbICH. BelumcieHue wuHTerpana 1o Qopmyiie
Herorona—JIeit6Huna.



HEJN U3YYEHUS YYEBHOI'O KYPCA

Baxnoctp y4yeOHOro Kypca TE€OMETpPUM Ha YPOBHE CpeAHero oOmero oOpa3oBaHHs OOYCIIOBIIEHA
NPaKTHYECKOH 3HAYNMOCTBIO METAINPEJMETHBIX M MPEIMETHBIX Pe3ylbTaTOB OOyYeHHS T€OMETPUH B HAlPaBICHUH
JUYHOCTHOTO Pa3BUTHA 0Oydarommxcs, GopMHUpOBaHUS (HYHKIIMOHATEHONH MaTeMaTHYECKOH IPaMOTHOCTH, N3yYEHUS
Jpyrux y4eOHBIX JAWUCHMIUIMH. Pa3Butue y o0Oy4aromuxcsi NpaBHIBHBIX MPEJCTABICHHH O CYIIHOCTH W
NPOUCXOXKICHAN T€OMETPHUYECKUX aOCTpaKUUii, COOTHOLICHHH PEajbHOTO M HJCAIBHOI0, XapakTepe OTPaKeHHs
MaTeMaTHYeCKOW HAyKOW SIBIEHHH M TIPOIECCOB PEATBHOTO MHpPA, MECT€ T'€OMETPHH B CHCTEME HAayK H pOJH
MaTeMaTHYeCKOro MOZETHPOBAHMS B HayYHOM IO3HAHMHM U B MPAaKTUKE CIOCOOCTBYET (YOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUALTUXCS, @ TAKKE KaYeCTB MBIIIJICHHUS, HEOOXOIUMBIX JJIsl afjalTallii B COBPEMEHHOM OOIIECTBeE.

I'eomerpus siBisieTCS OAHUM M3 0A30BBIX NPEAMETOB HA YPOBHE CpexHEro oomero oOpa3oBaHUs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh H3Yy4YCHHS KaK JAUCHUIUIMH €CTeCTBEHHO-HAyYHOW HAINPABIEHHOCTH, TaK M
T'yMaHUTAPHOM.

Jlorndeckoe MBIIUICHUE, (GOPMHUPYEMOE MPHU M3YYCHHH OOYYarOUIMMHUCS MOHSATHUHHBIX OCHOB T'€OMETPHU H
IOCTPOCHUH IIEMOYKH JIOTHYECKUX YTBEPXKICHHI B XOZE PELICHHS T'€OMETPHUYECKHX 3a1ad, YMEHHE BBIABUTATH W
OTMpOBEpraTh THIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPH PEIICHHH 3aJad eCTECTBEHHO-HAYYHOTO IIMKJA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHeHTHUPOBATHCSA B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTAX AEATEITBHOCTH
yenoBeka. OpHeHTalMs YeJ0BeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €r0 COIMAIbHOTO OBITHS,
(dopma OTpaKeHHS OKpYXAlIEro MHpa, YCIOBUE YCHEIIHOrO TMO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus
nercTBuTebHOCTH. ONeprpoBaHre MPOCTPAHCTBEHHBIMU 00pa3aMy 0OBEIUHSICT Pa3HbIe BUIBI YI€OHOW M TPYIOBOM
JeATEITLHOCTH, SIBIISICTCS OHUM U3 MPOECCHOHANBFHO BAKHBIX Ka4eCTB, IOATOMY aKTyallbHa 3a/1a4a GOpMHUPOBAHUS y
00yYaromuxcsi MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUAHOCTH OOpa3sHOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOATOTOBKE K MPAKTUYECKOHN JIEITEIILHOCTH [0 MHOTHM HAIIPABIICHUSIM.

Llenr ocBoeHus mporpamMmbl ydeOHOro Kkypca «leomerpus» Ha 0a30BOM YpOBHE OOy4YeHUS —
o01ieo0pazoBaTelibHOe M OOIICKYJIbTYPHOS pPa3BUTHE OOYyYaroIMXCS 4Yepe3 O0CCIeUeHHEe BO3MOXKHOCTH
NpUOOPETEHHS U UCTIONIb30BAHUSI CUCTEMATHIECKUX TEOMETPUUECKUX 3HAHUH U JCHCTBHUM, CIEIU(UIHBIX TE€OMETPUH,
BO3MOKHOCTH YCIICIIHOTO TIPOJOJDKEHHS 00pa3oBaHHMS IO CHENUATBHOCTSM, HE CBS3aHHBIM C TIPHKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpamMa mo reomeTpuu Ha 0a30BOM ypOBHE IpeJHA3HAYCHA IS OOYYalONIMXCSI CpeAHEH MIKOJIBI, He
UCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUII Ha YpPOBHE OCHOBHOrO oOmiero oOpaszoBaHus. Takum o0Opaszom,
oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYeCKHE YMEHHMs, CBSI3aHHbBIE CO CHEIU(PHUKON
TreOMETPHH M HEOOXOIUMBIE JIJIS )KU3HU B COBpEMEHHOM o01iecTBe. KpoMe 3Toro, oHu MMEIOT BO3MOXKHOCTh U3yUYHTh
reoMeTpuro Oonee TIyOOKO, €Clii B JajibHEWIIeM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUYECKHX 3HAHUSX B
npodeccnoHaNTbHOM AeATETbHOCTH.

JocTmwxeHrne 1ed OCBOSHHS TPOrpaMMbl  O0ECIIeYMBAETCsl pPENIEHHEM COOTBETCTBYIONIMX — 3ajad.
[IpuopurerHbIMU 3a1a4aMu 0cBoeHHUs Kypca «['eomerpun» Ha 6azoBoM ypoBHe B 10—11 kimaccax sIBISIOTCS:

o (hopMHpOBaHNE NMPEACTABICHHUS O TEOMETPUU KaK YacTH MUPOBOH KYJIBTYphl M OCO3HAHUE €&
B3aMMOCBSI3H C OKPYKAIOLIUM MHUPOM;

) (dopMHpOBaHUE MPEICTABICHUS O MHOTOIPAaHHMKAX M TellaX BpallleHHs KaK O BayKHEHIITHX
MaTEMaTHYECKUX MOJIENSIX, TO3BOJIAIOIINX OMHMCHIBATh U U3y4aTh Pa3HbIE SBICHUS OKPYKAIOLIET0 MHPA;

o ¢opMHupoBaHHE yMEHHMs pAacloO3HaBaTh Ha 4YepTekaxX, MOJENAX U B pPEaJbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPaIleHHUS;

) OBIIaJICHNE METOJIaMH PELICHHUs 3a/1a4 Ha MOCTPOCHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

) (hopMupoBaHHE YMEHHUS ONEPHPOBATh OCHOBHBIMH IMOHSTHSMH O MHOTOTPaHHHMKAaxX W Tellax
BpaIlleHUs] ¥ UX OCHOBHBIMH CBOICTBAMU;

o OBJIAJICHHE aITOPUTMAaMM pELIeHHs OCHOBHBIX THIIOB 3ajgad; (HOpMHUpPOBAHHE YMEHUS

MMPOBOJAUTH HECJIIOKHBIC NOKA3aTCIIbHBIC PACCYXKACHUA B XOAC PCIICHUA CTCPCOMCTPUICCKUX 3adad U 3a/1a4 C
IMPAKTHYECKHUM COACPKAHUEM

o Pa3BHUTHE WHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYaroIIUXCs, MMO3HABATEILHOM
aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILUICHUS;
o dopMupoBaHue (PYHKIHOHAJILHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUM: YMEHHE

pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TIOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX

JKU3HEHHBIX CHUTYallMsIX W MPH HM3YYCHHH JPYTHX Y4YeOHBIX IPEIMETOB, IMPOSBIEHUS 3aBUCUMOCTEH U

3aKOHOMEpHOCTEH, (QOPMYIMpPOBaTh HMX Ha S3bIKE TCOMETPHM M CO3/1aBaTh I'€OMETPUYECCKHE MOJCIIH,

MPUMEHATH OCBOCHHBI TEOMETPHUYSCKHI ammapaT IS PeHIeHUs IPAKTUKO-OPUEHTHUPOBAHHBIX 3aj1ad,

UHTEPIPETUPOBATH U OLCHUBAThH MOJYYEHHBIE PE3YyIbTaThL.

OTimyuTenhbHOH OCOOCHHOCTBIO MPOTPaMMBbI SBIISETCS BKIIOYCHHE B KypC CTEPEOMETPUH B HAYalle €ro
M3yYeHUS 3aJ1ad, PelIaeMbIX Ha YPOBHE HHTYHTHBHOTO TIO3HAHUS, M OMPEAeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa



HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHS, CTUMYJIUPYET MPOTEKaHHE
MHTYUTHBHBIX IIPOLECCOB, MOTUBHUPYET K JajJbHEUIIEMY H3YUEHUIO IPEIMETA.

[Ipeanourenne oTHAETCA HATISAIHO-KOHCTPYKTHBHOMY METONY OOYYEHHS, TO €CTb TCOPETHUYECKHE 3HAaHUs
UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTh IPEIMETHO-TPAKTHYECKOW NEATENbHOCTH. Pa3BUTHE NpPOCTpaHCTBEHHBIX
MPEACTABICHUNA y YydYalluxcs B Kypce CTEpEOMETPUM MPOBOIUTCA 3a CUET pEIICHMs 3aJad Ha CO3JaHue
MPOCTPAHCTBEHHBIX 00pa30B W 3amad Ha OICPHUPOBAHHE IPOCTPAHCTBEHHBIMH oOpa3zamu. Cosmanue oOpasza
NPOBOJMTCSL C OMOpPOW Ha HAIVIAHOCTH, a ONEPUPOBaHHE OOpa3oM — B YCIOBUSAX OTBJICUCHHS OT HATJISIHOCTH,
MBICJIEHHOT'O U3MEHEHHMSI €r0 HCXOIHOTO COJIEpIKaHusl.

OcHoBHBIE cozepkarenbHble TuHIH Kypca «l'eomerpum» B 10—11 kmaccax: « MHororpanHukm», «lIpsmeie u
IUIOCKOCTH B MpocTpaHcTBe», «Tema BpameHus», «BeKkTopsl M KOOpAMHATHI B MpocTpaHcTBe». PopMHpOBaHUE
JIOTHYECKUX YMEHHUH pachpeaessieTcsl He TOJIBKO IO COJepKaTelbHbIM JIMHUAM, HO U M0 ToaM 00y4YeHHUsI Ha YPOBHE
CpemaHero o0IIero oopa3oBaHus.

Copepxanre 00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHHS pabodeld MporpaMMbl,
pacnpenenéHHbIM M0 ToAaM OOydYeHHs, CTPYKTYpHpPOBAaHO TakUM 0Opa3oM, 4TOOBI OBJaJeHHE T'€OMETPUYCCKUMHU
MOHATHSAMH W HaBBIKAMH OCYIIECTBISUIOCH MOCIENOBAaTEFHO M TIOCTYNATENbHO, C COONIOJEHHWEM TPHUHITUIA
MPEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAaHWS BKIIOYAINCH B OOIIYI0 CHCTEMY TE€OMETPHYECKHX MPEACTaBICHHI
o0yyaromuxcs, pacmupsist U yriayousis e€, o0pasys pOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hegento B 11 kiacce, Bcero 3a ABa
roja oOyyenus - 102 yueOHBIX Yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHSI CTepeOMETpHH. Touka, TmpsMas, IUIOCKOCTb, TpOCTpaHCcTBO. [loHsTHE 00
aKCOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHoe pacnosiokeHHe NpsSMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MApaICIbHbIE U CKPELIMBAIOLINECS
npsimble. [lapannenbHOCTh MPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieNbHble NpsSMblE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSIMBIX; MapaIeIbHOCTh MPAMOM U MIIOCKOCTU. YTIIBI C COHAIIPABIEHHBIMU CTOPOHAMU; YTOJ
MEXIy NOpsMBIMH B MNOPOCTpaHCTBE. llapanmnenpHOCTh IIOCKOCTEH: MNapajUleNbHbIE IUIOCKOCTH; CBOMCTBa
napauieibHbIX  IockocTei. [Ipocrelive mpoCTpaHCTBEHHBbIE (UIYphl Ha IUIOCKOCTH: TeTpa’np, Kyo,
napajulesenuIie]; IOCTPOSHHUE CeUeHU .

[lepneHaAUKYISIpHOCT NPSIMOM W IJIOCKOCTH: TEPHEHAUKYJSIPHBIE MPsIMbIE B MPOCTPAHCTBE, IPSIMbIC
napajJieibHble U NEPIEHAUKYISIPHBIC K MIIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTU NPSAMON U IUIOCKOCTH, TEOPEMA O
IIPSAMOM NEPHEHAUKYJISIPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YO MEXAY NPSMON M IUIOCKOCTBIO; ABYTPAHHBIN
yToJ, TUHEHHBIN yron aByrpaHHoro yria. [lepneHauKynasp W HakJIOHHBIE: PacCTOSHHE OT TOYKH 1O IUTOCKOCTH,
paccTosHUE OT MPSMOM JI0 TUIOCKOCTH, TIPOEKITUS (PUTYPHI Ha TUIOCKOCTh. [lepreHanKyIsSpHOCTD MIIIOCKOCTEH: MPU3HAK
MIEPIEHANKYIIPHOCTH JBYX IUTOCKOCTel. Teopema o TpEX NeprneHAnKyIsIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIPAaHHKUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIMYKJIBIE U HEBBITYKJIble MHOTOTPAHHUKH;
pa3BépTka MHoOrorpanHuka. [Ipusma: N-yrojpHas mnpus3Ma; rpaHd U OCHOBAHHS MPU3MBI; MNpsAMasi U HAKIOHHAA
NpU3MbL;, OOKOBasi M TOJIHAs TOBEPXHOCTh MpH3MEL [lapannenenwuriesn, NpsMOYTroiIbHBIN MapajuleNenune]] U ero
cBoiictBa. [lupamuma: N-yroipHas mupamMujia, TPAaHW W OCHOBAHHME IMUPAMHIBI, OOKOBas W TOJHAsl TOBEPXHOCTh
NUpaMubl; IPABWIbHAS U yCEUEHHAs ONUpaMUIa. DJIEMEHThl NPU3Mbl U nUpaMuibl. 1IpaBuibHbIE MHOTOTpaHHUKU:
MOHATHE IPABHJIBHOTO MHOTOTPAaHHHUKA; MPaBHJIbHAS MpHU3Ma M TpaBUIbHAs NMHPAMUAA; MPaBUIIbHAS TPEYrojibHas
NMUpaMujia U MpaBWIbHBINA TeTpadap; KyO. [IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJIp, JOAEKAdP U
ukoca3ap. CeueHus: NpU3Mbl U IUPAMUIBL.

CruMMeTprs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIHFHO TOYKH, MPSMOM, MIIOCKOCTH. DJIEMEHThI CHMMETPUHI
B MUpaMUax, Mapajiesenineax, IpaBUuiIbHBIX MHOTOT DAaHHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yriel. [linomans OOKOBOM MOBEPXHOCTH H
MIOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOLIa b OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSMON MPU3MBL
[Inomanps OGOKOBOIM MOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOW NHUPAaMUZIBI, TEOpEMa O IUIOMIaAd YCEYEHHOM
nupamu sl [lonstue 06 00péMe. O0bEM MUPaMUAbI, TPU3MBIL.

Ilono6uble Tena B mpoctpaHcTBe. COOTHOLIEHUS] MEXIY IJIOMIASIMHU TOBEPXHOCTEH, 00bEMaMHu MOAOOHBIX
TeN.

11 KJIACC

Tesa Bpamenns

Hunmmaapryeckas IMOBEPXHOCTh, 00pa3yrollue IMIHHIPUYECKON TIOBEPXHOCTH, OCh IWJIMHAPHYECKON
moBepxHOCTH. [{unuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTH, OOpa3yroIias W OCh; IUIONMIAIb OOKOBOH W IOJHON
MOBEPXHOCTH.

Konnyeckast moBepxHOCTb, 0O0pa3yrollue KOHHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM
noBepxHOCTH. KOHyc: OCHOBaHWE W BEpIINHA, OOpa3ylomias W OCh; IUIOMIaah OOKOBOW U TIOJIHOM IMOBEPXHOCTH.
Yceu€HHbIN KOHYC: 00pa3yIolue U BRICOTa; OCHOBAHUS U OOKOBAs TIOBEPXHOCTbD.



Cdepa u map: ueHTp, paguyc, AMaMeTp; IUIOIaAb HOBEpXHOCTH cdepsl. B3anmHoe pacnonoxkenue cdepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; Iomans chepsl.

Uzo0pakenne e BpallleHUs1 Ha TNIOCKOCTH. Pa3BEpTKa HMIMHAPA U KOHYCA.

KomOunaunu Ten BpalieHHs ¥ MHOTOTPaHHMKOB. MHOTOIpaHHMK, ONHCaHHBIM OKoio cdepbl; cdepa,
BIMCaHHAs! B MHOTOTPAHHUK, WM TEJIO BPAILICHHUSI.

[lorstne 006 o060bEMe. OcHOBHBIE CcBoOHcCTBa 00BEMOB Ten. Teopema 00 00bEME TPIMOYTOIBHOTO
napaijenenumnena u cieactsus u3 He€. O0bEM nmnuHapa, Konyca. O0bEM mapa u Iomans cepsl.

[Mopo6uble Tena B mpocTpaHcTBe. COOTHOLICHUS! MEXIY IJIOMIASIMH TOBEPXHOCTEH, 00bEMaMHu MOAOOHBIX
Tell.

Ceuenus ummHapa (MapauieIbHO U MEPIEeHIUKYISPHO OCH), CEYCHHUsI KOHYyca (MapajiebHOe OCHOBAHUIO U
IpOXOJIsIIee Yepe3 BEPUINHY), CEUCHUs 1apa.

BekTopsl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTu U B mpocTpaHcTe. CII0KEeHNE W BEIYUTaHWE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Pasnoxenune BekTopa 1Mo TpéM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio mapannenenumnena. Pemenne 3aaad, CBA3aHHBIX
C IPUMEHEHUEM NPaBUII IEHCTBUN ¢ BeKTOopamu. [IpsMoyroapHas cucreMa KOOpAuHAT B NpocTpaHcTBe. KoopauHaTsl
BekTopa. [Ipocreiimme 3amaun B KoopAauHAaTax. YTod MexIy BekTopamu. CKalsipHOE IPOHM3BEACHHE BEKTOPOB.
Boluncrienne yrioB MexIy TPSAMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIH METOA TPH  PELICHUH
reOMETPUUYECKHX 3a/1a4.

HEJIX U3YYEHUS YYEBHOI'O KYPCA

BaxHnocTh y4yeOHOrO Kypca TEOMETpUM Ha YpOBHE CpelHero oOmero oOpasoBaHus 00yciIoBIeHa
HpaKTH‘ICCKOﬁ 3HAYMMOCTBIO MCTAIIPEAMETHBIX U MPCAMETHBIX PE3YJIbTATOB O6y‘ICHI/I$[ reoMCTpUM B HAIIPpaBJIICHUU
JUYHOCTHOTO Pa3BUTHA oOydarommxcs, GOpMHUPOBaHUS (HYHKIMOHAIFHON MaTeMaTHYeCKOH ITPaMOTHOCTH, U3Y4YEHHS
JIpYrux y4eOHBIX JWCHUIUIMH. Pa3BuTHe y O0Oydarommxcs MpaBHIBHBIX IPEACTABICHUH O CYIIHOCTH U
NPOUCXOXKICHAN T€OMETPHUYCCKUX aOCTpaKIUif, COOTHOIICHHM PEaJbHOTO M HJCAIBHOIr0, XapakTepe OTpaKeHHs
MaTeMaTHYeCKOW HAyKOW SIBICHHH M IIPOIECCOB PEAbHOTO MHpA, MECT€ T'€OMETPHH B CHCTEME HAayK M POJIH
MaTeMaTHYeCKOT0 MOJIEIMPOBAHUS B HAyYHOM IIO3HAHUHM U B INPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MHPOBO33PCHUA YyHAIIUXCA, a TAKXKEC KaUCCTB MBILIJICHU, HCO6XOI[I/IMI)IX AJId aganTaiui B COBPEMEHHOM 06HICCTBC.

I'eomerpust siBisieTcss ogHUM 13 0a30BBIX MPEIMETOB HA YPOBHE CpelHEro oOmero oOpa3oBaHMs, TaK Kak
oOecrieynBaeT BO3MOXKHOCTh H3Yy4YCHHS KaK JUCHUIUIMH €CTeCTBEHHO-HAYYHOH HANpPaBIEHHOCTH, TaK M
T'YMaHUTAPHOM.

Jlornyeckoe MbIIUICHHE, (GOPMHPYEMOE TPH H3YHYCHUH OOYYaIOIIMMUCS MOHSATHHHBIX OCHOB I'€OMETPHU U
HOCTPOCHUH IIEMOYKH JIOTHYECKUX YTBEPXKICHUH B XOJE PELICHHS I'€OMETPUUYECKHX 3a]ad, YMEHHE BBIABUTATH W
OIIpoBEpraTh THUHOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IpPU PEIICHWH 3a/ad eCTECTBEHHO-HAyYHOTO LHUKIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHne OpHEHTHPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX JEATEILHOCTH
genoBeka. OpHeHTaIHs YeI0BeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOMMOE YCIOBUE €ro COIMAIBLHOTO OBITHS,
(dopmMa OTpaKeHUS OKPYXaloIero MHpa, YCIOBUE YCHEIIHOrO TO3HAaHWS H aKTHBHOTO IPeoOpa3oBaHUS
nerictBuTenbHOCTH. OnepUpoOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEJAMHSET pa3Hble BUIbI YIYEOHON U TPYAOBOH
JIeATEITLHOCTH, SBIISIETCS OJHUM U3 MPOPECCHOHAIBHO Ba)KHBIX Ka4eCTB, IOATOMY aKTyallbHa 3a/1a4a (GoOpMHUpOBaHUS y
00y4JaromuXcsi MPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBHIHOCTH OOPa3HOrO MBIIIICHUS — CYIIECTBEHHOTO
KOMITIOHEHTA B IIOAI'OTOBKE K HpaKTH‘-IeCKOﬁ JACATCIIBHOCTH 110 MHOT'MM HaIlpaBJICHUSAM.

Llenb ocBoeHus mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meoOpa3oBarelbHOE W OOLIEKYJIBTYpHOE pa3BHTHE OOYYalOMMXCS 4epe3 oOecredeHHe BO3MOXKHOCTH
NpUOOPETEHHS U UCTIOJIb30BAHUSI CUCTEMATHIECKUX TEOMETPUUECKUX 3HAHUH U JCHCTBUM, CIEIU(UIHBIX TEOMETPUH,
BO3MOXKHOCTH YCIIEIIHOTO IPOAOJDKEHUST O0pa3oBaHMsl 10 CIEHUATBHOCTSM, HE CBS3aHHBIM C TPHUKIAJTHBIM
UCIIOJIb30BAaHUEM T'€OMETPHH.

[MporpammMa 1o reomerpud Ha 0a30BOM ypOBHE IpeJHAa3HAYCHA IS OOYYAIlONIMXCSl CPEJHEH IIKOJbBI, He
WCTBITHIBABIINX 3HAYUTENBHBIX 3aTPYJAHEHWH Ha ypOBHE OCHOBHOTO o0mero oOpa3oBanus. Takum o6pazowm,
oOyyaromuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHUECKHE YMEHHS, CBS3aHHBIE CO CIelM(UKOM
reOMETPUH U HEOOXOIUMBIE JIJIsl )KU3HU B COBpEMEHHOM o0miecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh U3yUYHTh
reoMeTpuro Ooiiee TIIyOOKO, €Clii B JalbHEWIIEeM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHUSX B
npodecCHOHANBHON IEATETLHOCTH.

JocTwxeHrne Leld OCBOSHHA MNpOrpaMMbl OOECIeYMBAETCsl PEHIEHHEM COOTBETCTBYIOIIMX — 3ajad.
IIpuopureTHsiMu 3aja9aMu OCBOeHHS Kypca «I eomerpun» Ha 6a30BoM ypoBHE B 10—11 ximaccax saBistoTCS:

. (hopMHpoOBaHUE MPEACTABICHNS O TEOMETPUHN KaK 9aCTH MHPOBOM KyJIbTYPHl M OCO3HAHHE €€
B3aUMOCBSI3H C OKPYKAIOLIUM MUPOM;

. (hopMupoBaHHE TPECTABICHUS O MHOTOTPAaHHHMKAX W TENax BpAlleHUs Kak O Ba)KHEMIINX
MaTEeMaTUYECKUX MOJIENSX, TO3BOJISIIOLIIMX ONIMCHIBATh U U3Y4YaTh PAa3HbIC SABJICHUS OKPYKAIOIIETr0 MUPA;

. ¢bopMHupoBaHHE yMEHHsI pPAacloO3HaBaThb Ha 4YepTekKaxX, MOJENAX W B pPEaJbHOM MHUpE
MHOT'OI'PaHHUKH U TeJla BPAlLCHHUS,

. OBJIaJICHUE METOJaMH PELICHUs 3a/la4 Ha [OCTPOCHUS Ha M300paKEHUSAX MPOCTPAaHCTBEHHBIX

(uryp;



. (l)OpMI/IpOBaHI/IC YMCHHA ONCPUPOBATH OCHOBHBIMU MOHATHUAMH O MHOTOIpaHHUKAX M TElaax
Bpal€Hus 1 uX OCHOBHBIMH CBOﬁCTBaMH;

. OBJIAACHUC aJITOpUTMaMu pPCIICHUA OCHOBHBLIX THIIOB 3aJady; (bOpMHpOBaHI/IC YMCHUA
IMPOBOAUTH HCECJIIOKHBIC NJOKA3aTCIIbHBIC PACCYXKACHUSA B XOAC PCIICHUA CTCPCOMCTPUUCCKUX 3adad U 3a4a4 C
IMPAKTHYECKHUM COACPKAHUEM

L Pa3BUTUC MHTCIUICKTYAJIbHBIX U TBOPUYCCKHUX cIocoOHOCTEH 06yqa}0mnx0ﬂ, MMO3HABaTEIIbHOM
AKTUBHOCTH, UCCIICIOBATCIbCKUX YMGHHﬁ, KPUTUYHOCTU MBIIJICHUS,
. q)OpMI/IpOBaHI/IC (l)yHKIII/IOHaJ'IBHOI\/JI rpaMOTHOCTH, peﬂeBaHTHOfI reoOMCTpUM: YMCHUC

pacro3HaBaTh IPOSIBICHUS TE€OMETPUYECKUX IIOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B pealbHbIX

JKU3HCHHBIX CHUTYalMsIX M MPH HM3YYEHUH JPYTrUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H

3aKOHOMEPHOCTEH, (QOpPMYTUpOBaTh WX Ha S3bIKE TEOMETPHM W CO3[aBaTh T'€OMETPUYECKHUE MOJIEINH,

NPUMEHATh OCBOEHHBI TI€OMETPUYECKUI amnmapar [yl peIleHHs] NPaKTUKO-OPUEHTHPOBAHHBIX 3aad,

MHTEPIPETUPOBATh U OLICHUBATh MOJIY4YEHHBIC PE3yIbTATHL.

OTnuuuTENnbHON OCOOCHHOCTBIO MPOTPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEpEOMETPHHM B Hadaje ero
M3y4YeHHUS 337a4, pellaeMbIX Ha YPOBHE HHTYUTUBHOTO IIO3HAHMS, U ONpeAeIEHHBIM 00pa30M OpraHn30BaHHas paboTa
HaJl HUMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO U MPOCTPAHCTBEHHOI'O MBILIUICHHS, CTUMYJIUPYET NPOTEKAaHUE
MHTYUTUBHBIX MTPOIIECCOB, MOTUBHPYET K JaTbHEHIIIEMY U3YyUSHHIO IPEAMETA.

[Ipeanourenue oTHAETCA HATISAIHO-KOHCTPYKTHBHOMY METONY OOYYEHHS, TO €CTh TCOpETHYECKHe 3HaHUS
UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTb INPEIMETHO-IIPAKTHUYECKOW NESTENbHOCTH. Pa3BUTHE HpOCTpPaHCTBEHHBIX
OpPEACTABICHUI y ydYaluxcsi B Kypce CTEPeOMETPUH TMPOBOIUTCA 3a CUET pelIeHWsl 3aJady Ha Co3JaHHe
NPOCTPAHCTBEHHBIX 00pa3oB W 3ajad Ha OINEpUPOBAHME IMPOCTPAHCTBEHHBIMH oOpasamu. Cozganue oOpasa
IPOBOAMTCS C OMOPOH Ha HAIVIAHOCTH, a ONEPUPOBAHHE OOpPa3OM — B YCIOBHSAX OTBJICUCHMS OT HAIJISIAHOCTH,
MBICIIEHHOT'O H3MEHEHHS €r0 HCXOIHOTO COAEPKAHMUS.

OcHOBHBIE conepxarenbHble JIMHIH Kypca «['eomerpum» B 10—-11 kmaccax: «MHororpanHukm», «lIpsmbie u
IUIOCKOCTH B HpocTpaHCcTBe», «Tema BpameHus», «BeKkTopel M KoOpAMHATBHI B IMpocTpaHcTBe». DopMupoBaHHe
JIOTHYECKUX YMEHHUH pachpenessieTcsi He TOJBKO IO COIEpXKaTelIbHBIM JIMHUAM, HO U MO TofaM 00y4YeHHsI Ha YPOBHE
CpelHero oo01ero oopa3oBaHusl.

Conepxanre 00pa30BaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHs paboueil mporpammel,
pacrpenenéHHbIM 1O TrojaM oOydYeHMs, CTPYKTYPHPOBAHO TaKMM OOpa3oM, 4TOOBI OBJAaJCHHE T'€OMETPUUYECKUMHU
NOHSATHSAMHA W HaBBIKAMH OCYIIECTBIBIIOCH TIOCJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIIOJCHWEM TPHHLUIA
NPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS BKIIOYAJINCh B OOLIYI0 CHUCTEMY T'€OMETPHUYSCKHX MpeACTaBICHHUH
00y4aIoUXCsl, PACHIAPS U YTAyOIrsis e€, o0pasys MpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hezenmto B 10 kiacce u 1 gac B Hepemio B 11 kimacce, Bcero 3a /iBa
rojia ooy4yenus - 102 yueOHbIX daca.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble 1 NJI0CKOCTH B MPOCTPAHCTBE

OcCHOBHbIE TOHATHS CTEpeOMETpUHM. Touka, mpsMas, IUIOCKOCTb, MNpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnonokeHre MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIONINECs, MapajieibHble U CKPEUIUBaIOIINecs
npsmele. IlapamnenbHOCTh HPAMBIX M IJIOCKOCTEH B NPOCTPAHCTBE: MapajiefbHble NpPsSMBIE B MPOCTPAHCTBE;
NapayIeIbHOCTD TPEX MPAMBIX; MapaJUIEIbHOCTD MPSIMOM M IJIOCKOCTH. YTJIBI C COHANPaBIEHHBIMA CTOPOHAMM; YTOJI
MEXJy NpSAMBIMH B TpocTpaHCTBe. [lapaiienbHOCTh IUIOCKOCTEH: MapaijielbHble IUIOCKOCTH; CBOWCTBA
napauieibHbIX  miockocteit. [Ipocreiiine mpocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ip, Kyo,
napaiesienuIel; HTOCTPOSHHE CeUeHHH.

[NeprieHMUKYISAPHOCTS TPSAMOW W TUIOCKOCTH: TEPIEHIUKYISPHBIE MpsSIMble B IPOCTPAHCTBE, IPSMBIC
napajieNibHble ¥ TIepIeHUKYIISPHBIE K IUIOCKOCTH, MPU3HAK MEPIICHANKYIIIPHOCTH MPSIMOM M TUIOCKOCTH, TEOpeMa O
NpSMON MEPIEHANKYISIPHON MJIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIroJl MEXKIY MPAMOW M IJIOCKOCTBIO; ABYIPaHHBIN
yrojl, JUHEHHBIM Yron AByrpaHHOro yria. [leprneHIuKynasp W HakJIOHHBIE: PAcCTOSHUE OT TOYKM 1O IUIOCKOCTH,
paccTosiHUE OT MPSMOW 10 TIOCKOCTH, MPOSKIHS (GUTYphI HA THIOCKOCTh. [leprneHanKyIsapHOCTh TUNIOCKOCTEH: PU3HAK
NEePIEeHIUKYISIPHOCTH ABYX TUIOCKOCTel. Teopema o TpEX NepreHANKYIIApax.

MHororpaHHMKH

[oHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE 2JIEMEHThI MHOTOI'PAaHHHKA, BHIITYKJIbIE U HEBBITYKIIbIE MHOTOTPaHHUKH;
pa3BépTka MHOTrOTrpaHHWKa. [Ipuama: N-yrojbHas MpHU3Ma; TPaHH U OCHOBAaHUS TPU3MBL, MpsMas M HaKJIOHHAS
Npu3Mbl; OOKOBask M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenumesn, nmpsMOYrojbHBIN NapajuleNenunes, U ero
coiicTBa. [Tupammpa: N-yronpHas NMUpamujia, TPaHH W OCHOBaHWE NHUpaMu[bl; OOKOBas M IOJHAs IMMOBEPXHOCTb
NUPaMUJIBL; TPABHIbHAS M yCeU€HHAs MUpaMuia. DIEMEHThl MPU3MbI U THpamuibl. [IpaBUiIbHbIE MHOTOTPaHHHKH:
MOHSITHE MPAaBHIBHOTO MHOTOTPAaHHMKA; MpaBWJbHAs MPHU3Ma W NpPaBWIbHAs NHpaMuia; NpaBUIbHAs TPEyrojbHas
nupamuia U NpaBWIBHBIA TeTpadap; KyO. IIpencraBnenre o mpaBWIBHBIX MHOTOTPaHHHMKAX: OKTadAp, HOJEKadIp H
ukocasap. CedeHus: IpU3Mbl U IUPaMUIBL.



CumMeTpus B MIPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOUKH, MPSMOH, TNIOCKOCTH. DJIEMEHTBl CHUMMETPHUN
B IMpaMUJax, napaiesenuIeax, IpaBUIbHbIX MHOTOIPaHHUKAX.

Brluncnenne 37eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriel [lnomans OOKOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSMOHN MPHU3MBI, IUIOLIah OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSMON MPU3MBL
[Inomane OOKOBOI TMOBEPXHOCTH M TIOBEPXHOCTH NPAaBWIHHOW NHPaMUABI, TeOpeMa O IUIOMAAd YCEUEHHOH
nupamuapl. [orsatae 06 00péMe. OOBEM TUPAMUIBI, IIPHU3MEL.

[Mopo6Hble Tena B mpocTpaHcTBe. COOTHOLICHUS! MEXIY IJIOMIASIMH TOBEPXHOCTEH, 00bEMaMHu MOAOOHBIX
TeJl.

11 KJIACC

Tesa Bpamenus

Hunuaapuyeckas MOBEPXHOCTh, O0Opa3ymoIlue IHIMHIPUYECKOW TMOBEPXHOCTH, OCh LMIMHIPHYECKOI
noBepxHocTH. L{minHAp: ocHOBaHMA M OOKOBasl MOBEPXHOCTh, OOpa3yromias M OCh; IUIOMIAAb OOKOBOH M IIOJIHOH
HIOBEPXHOCTH.

Konnueckast moBepxHOCTb, 00pa3yloline KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH
noeepxHocTH. KoHyc: OCHOBaHME M BepLIMHA, 0Opa3ylomas M OCh; IUIOLIagb OOKOBOW M IOJHOM IOBEPXHOCTH.
Yceu€HHbIN KOHYC: 00pa3yloliye 1 BEICOTa; OCHOBAHUSI U OOKOBasi IIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AMaMeTp; IUIOIaAb NOBEPXHOCTH cdephl. B3anmMHoe pacnonoxkeHune cepsl u
TUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K cdepe; MIoImaab chepsl.

W300pakeHne Tei1 BpallleHns Ha INIOCKOCTH. Pa3BEépTKa HmiIMHApa U KOHYyca.

KoMOuHanuu Ten BpalleHWs M MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONHMCaHHBIA OKOIO cdepsl; chepa,
BIIMCaHHasd B MHOT'OTpPaHHUK, UJIX TCJIO BpalllCHU.

[lonstme 006 o00bEMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME TPAMOYTOIHHOTO
napajienenumnena u cieactsus u3 Heé. O0pEM nunmHapa, konyca. O0bEM mapa u mwiomans chepsl.

[Mono6Hble Tena B mpoctpaHcTBe. COOTHOMICHUS! MEXIY IJIOUIAIIMH TOBEPXHOCTEH, 00bEMaMH TOJOOHBIX
TeJL.

Ceuenus nwmHApa (MapauiesIbHO U MEPIECHIMKYISIPHO OCH), CEYEHUsI KOHyca (IapajjiebHOe OCHOBAHUIO U
MIPOXOJsIiee Yepe3 BEepIUINHY ), CEUeHUs IIapa.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha minockoctu U B mpocTpaHcTBe. Co)KEHHE U BEIYUTAaHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YHCJIO.
Pasnoxxenue BekTopa rmo TpéM HeKoMITIaHApHBIM BekTopaM. [IpaBuio mapannenenunena. Pemenue 3agad, CBSI3aHHBIX
¢ MPUMEHEHUEM MPaBUJI JeHcTBU ¢ BekTopamu. [IpsmMoyronbHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. IlpocTeillive 3agaun B KoopAuHATaxX. YTon MexAy Bekropamu. CKalspHOE MNPOU3BEICHUE BEKTOPOB.
Bolunciienne  yrioB MexIy TPSAMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIH METOA TPH  PELICHUH
T€OMETPUUYECKUX 3aj1ad.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuebnoro mpeamera «MATEMATHKA» nomkHo ofecnieunBaTh IOCTIKEHHE Ha YPOBHE
cpedHero oomero o0pa3oBaHUS CICAYIONIMX JUYHOCTHBIX, METAlpeIMETHHIX W TMPEIAMETHBIX 00pa3oBaTENbHBIX
PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ynbTaThl OCBOSHHSI MPOTPaMMBI YI€OHOTO TipeaMeTa «MaTeMaThKay XapakTepru3yIoTCs:

I'paxkxpanckoe BOCIMUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKJAHCKON MO3UIMU OOYYaIONIeTrocss KaK aKTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCHUHCKOTO O0IIeCTBa, MPEICTABICHHEM O MaTeMAaTHYECKUX OCHOBaX (PYHKIIMOHHWPOBAHUS PA3IAYHBIX CTPYKTYP,
SBIIEHUH, TPOUENyp TPaKIAHCKOro o0mecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aWMOCHCTBOBATh C
COIMATHLHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIIUSMHU U HA3HAUCHUCM.

[TaTpuoTHyeckoe BOCOUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOW TPa)XKIAaHCKOM HISHTHYHOCTH, YBRXECHHS K IMPOIUIOMY W HACTOSIIEMY
POCCHIICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSM POCCHMCKMX MATEMAaTUKOB U POCCHICKOMN
MaTeMaTHYECKOU IKOJIbI, K MCIIOJIb30BAHUIO ATHX JIOCTHKEHHUH B JPYTUX HAYKaX, TEXHOJOTHUAX, Chepax IKOHOMHKH.

JyXOBHO-HpaBCTBEHHOT'0 BOCIIMTAHUSI:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTECH POCCHUHCKOTO Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBCHHOTO CO3HAHU,
ITUYCCKOI'0 MOBCACHUS, CBA3AHHOI'O C MPAKTUYCCKUM ITPUMCHCHHUEM ILOCTI/I)KGHI/II\/'I HAayKU U JCATCIbHOCTBIO y‘IéHOI‘O;
OCO3HaHWEM JIMYHOTO BKJIA[[a B IIOCTPOCHHUE YCTOMIUBOTO Oy TyIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTCTUYCCKUM OTHOIIICHUEM K MHPY, BKIIIOYAas ACTETUKY MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peleHn, pacCcyXKIeHH; BOCIPUUMYABOCTHIO K MATEMAaTHIYECKAM aCTIeKTaM Pa3IMYHBIX BHIOB HCKYCCTBA.

duznyeckoe BOCOUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMCHHS MPUMEHITh MaTeMaTUUYCCKHE 3HAHHUS B MHTEpEcax 3JI0pPOBOro M 0€30IacHOTo
o0Opa3a >XKM3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JI0POBBIO (370pPOBOE MHUTaHUE, COANAHCUPOBAHHBINA PEHKUM
3aHSATHH W OTABIXa, pPEryispHas (Qu3NYeckas aKTUBHOCTB); (PH3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITHIX
CIIOPTUBHO-03/I0POBUTEIILHOMN JAESITEIBHOCTHIO.

TpynoBoe BocnuTaHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAaHHEM IEHHOCTH TpPYAONIOOHA;, WHTEPECOM K pasIUYHbIM cdepam
po(heCCHOHANBHON JEesITeNThHOCTH, CBS3aHHBIM C MaTeMaTHKOW W €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBINM BBHIOOP Oyaylield npodeccuu W Peaar30BBIBATH COOCTBEHHBIC KM3HCHHBIC IUIAHBI, TOTOBHOCTBIO U
CIOCOOHOCTBIO K MATEMAaTUYECKOMY 00pa30BaHUIO U CaMO00pa30BaHMIO HA MTPOTSHKCHUN BCEH JKM3HM, TOTOBHOCTBIO K
AKTUBHOMY YYacCTHIO B PEIISHUH MMPAKTHIECKUX 33/1a4 MaTEMaTHIECKOW HATIPABIICHHOCTH.

OKOJIOTHYECKOe BOCTUTAHUE:

C(i)OpMI/IpOBaHHOCTB}O DKOJIOTUYECKOUN KYyJIbTYpPbl, ITIOHUMAaHUCM BJIMAHUA COLNUAJIBHO-OKOHOMUYCCKUX
MIPOIIECCOB HA COCTOSIHUE TPUPOJHON M CONMAIBHOW Cpeibl, OCO3HAHHEM TJO0AIBHOTO XapaKTepa KOJOTHYECKUX
mpoOJieM; OpHeHTallMell Ha TpUMEHEHHe MaTeMaTWYeCKHX 3HAHWHM JUIS pelieHds 3a1a4 B OOJACTH OKpY KaroIei
CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX TOCJIEICTBUH JJIsI OKPYXKaIOIIEH Cpebl.

LleHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U
OOIIIECTBCHHOU NPAKTHKH, TOHUMAHUEM MAaTEMaTHUECKON HayKH Kak cephl 4eI0BEUCCKOM JICATEIBHOCTH, ITAlOB €€
Pa3sBUTUA W 3HAYUMOCTU I PA3BUTHA LHUBUIU3AIUH, OBJIIAACHHUEM SA3BIKOM MATCMATHKU U MaTeMaTU4ECKOU
KyJBTYpOil Kak CpEACTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISTH IPOSKTHYID M HCCIIEOBATEIbCKYIO
ACATCIIBHOCTE MHAUBUAYAJIBHO U B ITPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeMeTHbIe Pe3yIbTaThl OCBOSHHS MPOrpaMMbI yueOHoro npenMeTa «MareMaTnka» XapaKTepu3yTCs
OBIIQICHUEM  YHUBEPCAIBHBIMU  HOZHAGAMENALHbIMU  OCUCMBUAMU,  YVHUBCPCATbHBIMU — KOMMYHUKAMUGHBIMU
OeticmeUsMU, YHUBEPCATIbHLIMU PE2YISIMUBHBIMU OCUICTNEUSMU.

1) Vuueepcanvhvie nosnasamenvmwvie Oeiicmsus, obecneyusaiom Gopmuposanue 0OA308bIX KOSHUMUBHBIX
npoyeccog obyuarowuxcs (0ceoeHue Memooo8 NOHAHUA OKpYxHCarowje2o Mupa, npuMeHeHue J102UHeCcKUXx,
uccnedosamenbCKux onepayull, ymeHuil pabomamo ¢ ungopmayuet).

ba30BbI€ JIOTHYECKHE NCHCTBUA:

. BBISBISITH M XapakTepU30BaTh CYNICCTBEHHBIC NPU3HAKH MaTeMaTHYECKHX OOBEKTOB, MOHSITHI,
OTHOLICHUH MEXIy MOHATHAMHM; (HOPMYIMPOBATH ONPEACICHHUS MOHATHI; yCTaHABJIMBATh CYLIECTBEHHBIM MPHU3HAK
KJaccu(UKaluy, OCHOBaHMS 7151 0000IIEHUS U CPaBHEHUS, KPUTEPHH POBOAMMOTO aHAJIN3a;

. BOCHPHHNMATH, (JOpMYINpPOBaTh U IIPE0OPA30BBIBATH CYXKJICHUSA: YTBEPAUTEIbHBIC H OTPHLIATEBHEIC,
€IMHUYHBIE, YACTHBIC U OOIIHE; YCIOBHBIC,




. BEISBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpEUYUs B (pakTax, JAaHHBIX,
HAOIOJEHISIX M YTBEPKACHUSAX; IPEAIaraTh KPUTEPHUHU IJIs BBISIBICHHUS 3aKOHOMEPHOCTEH 1 IPOTHBOPEUHIA;

. ACJIaTh BBIBOJBI C UCITIOJIB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX YMO3aKquCHHﬁ,
yMO3aKHIO‘{€HHﬁ 110 aHAJIOTHUH,
L IIPOBOJUTE CaMOCTOATCIIBHO O0Ka3aTClIbCTBa MATCMaTHYCCKUX YTBep)KI[CHI/Iﬁ (HpﬂMbIe n or

MIPOTHUBHOTO), BBICTPAMBATh APTyMEHTAINIO, IPUBOANUTH MPHUMEPHl U KOHTPIIPHMEPHI; 0OOCHOBHIBATH COOCTBEHHEIE
CYXKIICHHS U BBIBOJIBI,

. BBIOMpATh CIIOCO0 pelieHus yaeOHOW 3a/1aun (CPAaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUSI, BRIOUPATh
HanboJee MOIXOASIININ C YIETOM CaMOCTOSITETTFHO BBIJIEIICHHBIX KPUTEPHER).

bazoBeie HccnenoBaTebCKUE ICHCTBUS:

. UCIIOJIB30BaTh BOMPOCH! KaK MCCIENIOBATCILCKUN MHCTPYMEHT MO3HAHUS; (hOPMYJIUPOBATH BOIPOCHI,
(ukcupyromme TNPOTHBOpEYHe, MpoOJIeMy, VYCTaHaBIMBaTh HCKOMOE W JaHHOEe, (OPMHpPOBATh THIIOTE3Y,
apryMEeHTHUPOBAThH CBOIO MO3HUIINIO, MHEHHE;

. MPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HUCCIEIOBAHUE II0 YCTAHOBJICHHIO
O0COOCHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBJICHHWS, TPOIECCa, BBIABICHHUIO 3aBUCUMOCTEH MEXIy OOBEeKTaMH,
SIBIICHUSIMH, TTPOIIECCAM;

. CaMOCTOATCIIBHO (pOpMyJ'II/IpOBaTI) 0606HIGHI/IH U BBIBOJbBI II0 pe3yJjibTaTaM HpOBe)IéHHOI‘O
Ha6HIOI[eHI/I$I, nucciacaoBanmrsd, OI€CHUBATh JOCTOBECPHOCTD IMMOJTYUYCHHBIX PE3YyJIbTATOB, BBIBOJOB U O606H1€HI/II71;
. IIPOTHO3UPOBATH BO3MOKHO€ pa3BUTUE IIpoLECCAa, a TaKXKE€ BbIABUIaTb IIPCAIIOJIOKEHUA O €ro

pa3BI/ITI/II/I B HOBBIX YCHOBI/IHX.
Pabora ¢ nadopmanueii:

. BBIBIAATH NEe(UIUTH HHPOPMANUK, TaHHBIX, HEOOXOJUMBIX Ul OTBETAa HAa BOIPOC U JUIS PEIICHHS
3a71a4m;

. BBIOMpATh MHPOPMAIMIO W3 MCTOYHHUKOB PA3JIMYHBIX THIIOB, aHAJTHM3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATH NHPOPMALIUIO PA3THMYHBIX BUAOB U (POPM MpEACTaBICHUS;

. CTPYKTYpUpPOBaTh HMH(MOPMAIMIO, MPEACTAaBIATE €€ B pPa3sIMYHBIX (OpMax, HWUIIOCTPHPOBATH
rpaduyecky;

. OLICHUBATh HAJIEKHOCTh HH(POPMALIUH IO CAMOCTOSTEIBHO C(HOPMYITMPOBAHHBIM KPUTECPHSM.

2) Vuusepcanvhvle KOMMYHUKAmMuUGHble Oelicmeus, 00ecneuuaiom CQOopMUpoOSaHHOCmb  COYUATbHBIX
HABIKO8 00YUAIOUUXCSL.

OoOmienue:

. BOCTIIPUHUMATH U (DOPMYIIMPOBATEH CYXKACHHUS B COOTBETCTBHUH C YCIOBUAMHU U HESIMH OOIIEHUS; SICHO,
TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NMUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOIy
pemenus 3a1auu, KOMMEHTUPOBATh II0Jy4YE€HHBIN pe3yJbTarT;

. B XOJIc OOCYXJICHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI, IPOOJEMBI, periaeMoi
3a/1a4¥, BHICKA3bIBATh WJEH, HAIlEJICHHBIE HA TIOWCK PEUISHWUsI; COTIOCTABIATH CBOU CYXKACHHUS C CYXKIECHUSIMH PYTHX
YYaCTHUKOB JMaliora, OOHApy>KUBAaTh pPa3lM4Me M CXOJACTBO IO3WIMH; B KOPPEKTHOH Qopme (opMyIHpOBaTh
pa3HoTJacHsl, CBOM BO3PaKEHUS;

. MPEJICTABIATE  pe3yNbTaThl  pemIeHWs  3a7add, OKCIePUMEHTa, HWCCICJOBAHUSA, IPOEKTa;
CaMOCTOSITETTLHO BEIOMPATh (hOpMaT BBHICTYIUICHHS C YIETOM 3a/1a4 MPE3EHTAIIMHA U OCOOEHHOCTEH ayUTOpHH.

CoTpyaIHHYECTBO:

. MMOHUMATh W WCIOJIB30BATh MPEHMYIIECTBA KOMAHIHOW W WHAWBUIYAILHOW pabOTHI MPH PEIICHUN
y4eOHBIX 3a/1ay; NPUHUMATH 1EIh COBMECTHON NEATENBHOCTH, TUIAHWPOBATH OPTaHW3AlMI0 COBMECTHOW paboTHI,
pacnpesenaTh BUABI pa0OT, JOroBapHBaThCs, OOCYXIAaTh MPOIECC M pPe3yjbTaT padoThl; 0000IIaTh MHEHUS
HECKOJbKHX JTIONICH;

. y4acTBOBATh B TPYHNOBBIX (popmax paboTel (00CyxmeHus, 00OMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
I/IHI)Ie); BBIITOJIHATH CBOKO 4AaCThb pa6OTLI nu KOOpJII/IHI/IpOBaTB CBOU HeﬁCTBHH C )IpyI'I/IMI/I YJICHAMH KOMaH/JbI; ONICHHUBATH
Ka4eCcTBO CBOETO BKJIAJIa B OO MTPOIYKT IO KPUTEPHSIM, CDOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeticmeus, obecneyusarom GopmMuposaHue CMulCI08bIX YCMAHOBOK U
MHCUSHEHHbBIX HABbIKOB TUYHOCMU.

CamMoopranu3anus:

COCTaBIISITH IUIaH, aJITOPUTM PEIICHUS 33]]a4d, BEIOUPATh CIIOCO0 PelIeHwsI ¢ yYETOM UMEIOITUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh BapHaHTHl PEIICHUH C YYETOM HOBOWA
UHPOpMAITUH.

CaMOKOHTPOITb:

. BIIQJICTh HAaBBIKAMH I[TO3HABATEIHHOW pe(IeKCHd Kak OCO3HAHUS COBEPIIAEMBIX JCUCTBUU W
MBICJIUTEIILHBIX IPOIECCOB, HMX PE3y/IbTAaTOB; BJAJETh CIIOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca H
pe3yibTaTa PelIeHUs] MaTeMaTHUECKOM 3a/1auH;

. npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IPU PCHICHUHN 3aJla4l, BHOCUTH KOPPCKTHUBLI B
ACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$[T€J'IBCTB, JaHHBIX, HafIZ[eHHLIX OI]_II/I6OK, BBIAABJICHHBIX pr,[[HOCTefI;
L OLICHUBATHL COOTBETCTBUE pE3yJibTaTa LECIN U YCIOBHUAM, OOBSICHATH NOPUYIUHBI OOCTHXKCHHA HIIN

HEJOCTIKEHUS Pe3yNIbTaTOB AesTeNbHOCTH, HAXOIUTh OIIHNOKY, JaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIbTATBI

OcBoenne yueoHoro kypca «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» Ha
YPOBHe cpeaHero o0mero o0pa3oBaHHs JOJKHO 00ecleYyuBaTh [OCTH:KEHHE CJIeAYIOIIUX MpeIMeTHBIX
00pa3oBaTeJbHbIX Pe3yJIbTATOB:

10 KJIACC

Yuciaa 1 BLIYUCTEHUS

OnepupoBaTh TOHATUSAMU: PAllMOHATBHOE U JIEHCTBUTEIHLHOE YKCIIO, OOBIKHOBEHHAs W JCCATUYHAS JPOOb,
MPOIIEHTHI.

BrimmonaATs apudMeTHIECKHE OTIEPAINH C PAITMOHATLHBIME U JCHCTBUTEIFHBIMH YHCITAMH.

BrimonHaTh pUOIMKEHHBIC BBIYUCIICHUS, UCIIONB3Ys MpaBWIa OKPYIJICHUS, JejaTh MPHUKHUIKY H OICHKY
pe3ynbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATHSAMHA: CTEIICHb C IIEIBIM ITOKa3aTelieM; CTaHmapTHas ¢opMa 3aluCH JICHCTBUTEIHLHOTO
qKclia, KOPEHb HATYpPAJIbHON CTENEHW; HCIIOJIB30BaTh MOIXOSMIIYI0 (OPMY 3alUCU JCUCTBUTEIBHBIX YHCEN JUIS
peLIeHUs MPAaKTUYECKUX 3a]1a4y U NPEACTABICHUS TaHHbIX.

OnepupoBaTh MNOHATUSIMU: CHHYC, KOCHHYC M TAHIEHC IIPOU3BOJIBHOIO YIJla; HCIOJb30BATh 3aIUCh
MIPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIC TPUTOHOMETPHUYCSCKUE PYHKIINH.

YpaBHeHMs1 U HepaBeHCTBA

OmnepupoBaTh HNOHATHAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE, PAllMOHAIBbHOE, WPPALMOHATIBHOE
ypaBHEHHUE, HEPaBEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BrimonuaTs npeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX BBIPAKEHUH U pellaTh TPUTOHOMETPHUECKUE YPABHEHHUSL.

BrimonuaTe npeobpazoBaHus LENbIX, PALMOHAIBHBIX U MPPALMOHAIBHBIX BBIPAKEHUI M PEIIaTh OCHOBHBIC
THUIIBI OCJIBIX, pPAlMOHAJIBHBIX 1 UPppalluOHAJIbHBIX ypaBHeHI/II\/'I " HCPABCHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJISl PELIeHUs MaTeMaTHYECKUX 3a]a4 U 3ajjad U3 Pa3InIHbIX obnacTel
HAaYKU U PeaJbHOM XKU3HH.

MO}ICJ’II/IpOBaTb PCAIBHBIC CUTYalluu Ha A3BIKC aJ'IFerI)I, COCTaBJIATH BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA 110
YCJIOBHIO 33/1a4H, UCCIIEJOBATh IIOCTPOSHHBIE MOJIETH C UCIIOIb30BAaHUEM alapaTa aareopbl.

DYHKINU ¥ TPaUKU

OnepupoBarh MOHATHSIMH: (YHKIIHS, CIIOCOOBI 3amaHus (PyHKIMH, 00JacTh ONPEICICHUS M MHOMXECTBO
3HA4YeHUH QyHKINH, rpadUK QYHKIMH, B3AUMHO 00paTHBIE (QYHKIHH.

OnepupoBaTh TMOHATHAMH: UYETHOCTb W HEYETHOCTh (YHKUUHM, HYIM (YHKUHH, T[POMEXYTKH
3HAKOIIOCTOSHCTBA.

Ucnonb3oBaTh rpaduky GyHKIMH 111 pelieHns] ypaBHEHHH.

Crpoutb u uuTaTh rpaduKy JUMHEHHON (YyHKUMH, KBaApaTHYHOH (YHKLMH, CTENEHHOW (YHKUIHUH C LEJIBIM
TIOKa3aTeseM.

Ucnonb3oBath rpadmku GYHKIUE JUISL MCCIEAOBAaHHS IPOIECCOB M 3aBHUCUMOCTEH IPH PEIICHWW 3aj1ad
U3 IPyTUX y4eOHBIX PEIMETOB M PEATHOM KHU3HH; BEIPAXaTh (YOpMyJIaMH 3aBHCUMOCTH MEKITY BEINYNHAMH.

Havaia MmaTeMaTH4eCKOro aHAIN3A

OneprpoBaTh MOHATUSIMHE: TIOCIIEJOBATENLHOCTD, apUPMETHIECKAs! K TeOMETpUIecKast IPOTPECCHH.

OmnepupoBaTh MOHATHSAMU: OECKOHEHYHO YOBIBAIOIIAsS TEOMETPHUYECKas HPOrpeccHs, CyMMa OECKOHEYHO
yOBIBaIOIIEH T€OMETPUIECKOM MTPOTPECCHH.

3aaBaTh OCJIEA0BATEIbHOCTU PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEW M MPOTPECCUI Ui PEIICHUS PEATBHBIX 33]a4 MPUKIAJIHOTO
xapakTepa.

MHo:xecTBAa M JIOTHKA

OnepupoBath MOHATUSIMU: MHOXKECTBO, ONEPALlMU HAJ MHOXECTBAMU.

HCHOHB3OB&TB TCOpCTHKO-MHO)KCCTBCHHBIﬁ annapaT IJIs1 OITUCAHUSL peam,HHx HpOHeCCOB nu ﬂBHCHHﬁ, HpI/I
peIIeHny 3a/1a4 U3 IPYTUX YIEOHBIX IPEIMETOB.

OnepupoBath MOHATUSIMU: ONPEEICHUE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KJIACC
Yuciaa 1 BLIYHCICHUSA

OHepI/IpOBaTI) IMOHATHUAMU: HATYpaJIbHOC, LECJI0C YUCIO, HUCIIOJIb30BaATh IPU3HAKKU ACIUMOCTU LECIIbIX YHCECII,
Pa3I0KECHUE YnCiia Ha IPOCTBIC MHOXUTEIIN NJIs pCUHICHUA 3a1a4.



OnepupoBath MOHATUEM: CTEICHb C PAllMOHAIBHBIM MTOKa3aTeJIeM.
OnepupoBaTh MOHITUSAMHE: JOTapr(M YMCIa, TECITUIHbIC U HATYPaJIbHbIC JTOTapU(MBL.

YpaBHeHNs M HEPABEHCTBA

[IpumenaTs cBoiicTBa cTeneHu s MpeoOpa3oBaHUs BBIPAXKEHHIA; ONEPUPOBATh MOHATHUSIMH: TIOKa3aTeIbHOE
ypaBHEHHWE H HEPABEHCTBO; PEIaTh OCHOBHBIE THITHI IIOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB.

BeimonHsaTe  TpeoOpa3oBaHMsS — BBIPAKEHUH, COACPKANIMX  JOorapu(Mbl, ONEPUPOBATH  MOHATHIMH:
norapudmMuieckoe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUYECKUX YPAaBHEHHN 1 HEPABEHCTB.

Haxoauts pemeHus mpocTeHIIX TPUTOHOMETPUIECKIX HEPaBEHCTB.

OrnepupoBaTh MOHITUSIMH: CUCTEMA JIMHEHHBIX YPaBHEHUM U €€ pelIeHne; UCIIOIb30BaTh CUCTEMY JTMHEHHBIX
YpaBHEHUH IJIsl PEelICHUS MPAKTUYECKUX 3a7a4.

Haxonuts perieHus NpocTeNInX CUCTEM U COBOKYITHOCTEN PallMOHATIbHBIX YPABHEHHUM U HEPABEHCTB.

MonenupoBath peanabHbIE CUTYAI[UH Ha S3BIKE anreOphl, COCTABIATH BRIPAKEHUS, yPaBHEHHSI, HEPABEHCTBA U
CHCTEMBI TI0 YCJIOBHIO 33J]a4H, UCCIEI0BATH TIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHKEM alllapaTa areOpsbl.

DYHKUNU U TPpadUuKU

OmnepupoBaTh MOHATHAMHU: TepHOAMYECKas (YHKOUS, NPOMEXKYTKH MOHOTOHHOCTH (DYHKIHH, TOUYKU
JKcTpeMyMa (YHKIMH, HauOojblllee M HaWMEHbIee 3HaueHHs] (YHKUMH Ha MPOMEXKYTKE; HCIONb30BaTh UX JUIA
WcCIeIoBaHNs (DYHKIINH, 33JaHHOHN rpaduKoM.

OmnepupoBaTh MOHATUAMH: TPadUKU MMOKA3aTEIbHOM, JTOTapUPMHUUECKONH U TPUTOHOMETPUIECKUX (QYHKIIHIA;
I/I306pa)KaTb HUX Ha KOOpILI/IHaTHOI\/'I IIJIOCKOCTH U UCIIOJIb30BaTh AJIA PCHICHUA ypaBHCHI/II‘/’I " HCPABCHCTB.

N3ob6paxkaTh Ha KOOPAMHATHON TUIOCKOCTH Tpa)K¥ THHEHHBIX YpaBHEHUH U HCIIOJIb30BaTh UX IS PEIICHUS
CUCTEMBI JIMHEUHBIX YpPaBHEHUM.

Ucnonb3oBath rpadukn (yHKUMH A7 MCCIEIOBaHUs MPOLECCOB M 3aBUCHMOCTEH M3 JAPYTHX Y4eOHBIX
JUCLUIUIUH.

Havana maTemMaTH4eCcKOro aHaau3a

OmnepupoBaTh MOHATUSMH: HENpPEpbIBHAS (QYHKIHUS; TPOU3BOAHAS (PYHKIUH; UCIOIB30BaTh TEOMETPHUESCKHUN
1 GU3NIECKUI CMBICIT IIPOM3BOTHON JJISI PELICHUS 3a/1a4.

HaxomuTh npoW3BOAHBIC SIIEMEHTAPHBIX (YHKUWH, BBIYUCIATH NPOM3BOAHBIE CYMMBI, TNPOW3BEACHUS,
YaCTHOTO (DYHKIIHH.

Vcnonp30BaTh NMPOW3BOAHYIO U MCCIEAOBAaHMS (PYHKIMHM HA MOHOTOHHOCTH M IKCTPEMYMBI, IPUMEHSTH
Pe3yIbTaThl HCCIENOBAHMS K TOCTPOCHUIO TPa(UKOB.

Wcnonp3oBaTh MMPOU3BOJHYIO I HAXOXKACHHUA HAWJIYUYIICTO PpCHICHUA B MNPUKIAAHBIX, B TOM YHCJIC
COLIMAJIbHO-?KOHOMHYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMH: NEPBOOOpa3Hasl U MHTErpaj;, MOHUMAaTh I'€OMETPUYECKUN M (U3NUECKUIl CMBICI
HHTErpaa.

Haxomuth mnepBooOpa3Hble AJIEMEHTApHBIX (YHKIMK; BBIYHCIATH, HHTErpail Mo ¢opmyne HprooToHa—
JleitOHuIIA.

Pemate mnpukiagHele 3agadd, B TOM YHMCIIE COLHUAIBHO-SKOHOMHYECKOIO M (PH3MUYECKOro Xapakrepa,
CpeJICTBAMH MaTeMaTHYECKOTO aHaIN3a.

HPEIMETHBIE PE3YJIBTATBI: 'EOMETPUS
10 KJIACC

OneprpoBaTh NOHATUSMH: TOYKA, MPSIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIISICTBUS U3 HUX MPU PEUICHHH T€OMETPUIECKHX 3a/1a4.

OneprpoBaTh NOHATUSIMHU: MAPAILICILHOCTD U MEPICHINKYISIPHOCTD HPSIMbIX U IJIOCKOCTEH.

KnaccudunmpoBats B3anMHOE PacriookeHue IPSMBIX U IIIOCKOCTEH B MPOCTPAHCTRBE.

OneprpoBaTh MOHATUSAMU: ABYTPAHHBINA yroll, TPaHH JIBYTPAHHOTO yIJia, peOpo ABYTPAHHOIO yTia; JIMHEHHBII
yroJl IByTrpaHHOTO YIiia; rpajyCHas Mepa JBYTpaHHOTO yIiia.

OnepupoBaTh MOHITUSAMHU: MHOTOTPAHHHMK, BBIMYKJIBIM M HEBBITYKJIBIH MHOTOIPDAHHHUK, 3JIEMEHThI
MHOTOTPaHHUKA, IPABUIBHBII MHOTOTPaHHHK.

Pacro3naBaTh OCHOBHBIE BHbl MHOTOIDAaHHHUKOB (ITUpaMuia; Mpu3Ma, NPSMOYTOJbHBIA Mapasuie/enue,
Ky0).

KnaccudunmpoBar MHOTOrpaHHHUKH, BBIOUpAsi OCHOBAaHUS JUIsS KiacCU(UKANUN (BBIMYKJIbIE U HEBBITYKIIbIC
MHOTOTPaHHUKH; MTPABWIILHBIC MHOTOIPaHHUKY; TIPSIMbIE U HAKJIOHHBIE TIPU3MBI, TTapaJUICICITHIICB ).

OneprpoBaTh MOHATUSIMHE: CEKYIIast IUIOCKOCTh, CEYCHUE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUATIBI TOCTPOSHHSI CEUCHHH, UCIIONB3Ysl METOJT CIIE/IOB.



CTpouTh CeYeHHS MHOTOTPAaHHHKOB METOJIOM CJICJIOB, BBEIMONHITH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAXOXKJACHWE TEOMETPHUYCCKHUX BEIUYMH 10 OOpa3liaM WIH alropuTMam, MPUMEHSS
W3BECTHBIC aHATMTUYCCKUEC METOBI IIPH PEIICHUN CTAaHIAPTHBIX MaTEMATHUECKUX 3a7a4 Ha BBIYKMCICHUE PACCTOSHUN
MEXY JIBYMsI TOUYKAMH, OT TOYKH JIO MPSIMO#, OT TOUKHU JIO MIIOCKOCTH, MEXY CKPEIINBAIOIIAMHUCS MPSIMbIMH.

Pemrate 3amaun Ha HaxXOXKJEHHE TEOMETPUYECKUX BEIHYUH MO 0O0paslaM W alroOpuTMaM, MPHMEHSS
W3BECTHBIC AHAIMTUYECCKHE METOJIbI MPH PEIICHWH CTAHJAPTHBIX MATEeMAaTUYCCKUX 3a]a4 Ha BBIUUCIICHUE YTJIOB
MEXJTy CKPEIIMBAOIIUMUCS MPSAMBIMU, MEXKTY IPSIMOH U IIIOCKOCTBIO, MEX/TY IIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbraucnath 00bEMBI W IUIONIAU TIOBEPXHOCTEH MHOTOTPaHHHMKOB (TIpU3Ma, MUpaMKlia) ¢ MPUMEHEHUEM
(hopMyIT; BEIYMCIISITE COOTHOIICHHS MEXKTY IIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMHU TIOJJOOHBIX MHOTOTPAaHHHUKOB,

OnepupoBaTh MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; IICHTP, OCh U IUIOCKOCTh CUMMETPHUH; IICHTP, OCh U
TUIOCKOCTh CHMMETPHHU (UTYPBHI.

U3zBnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MHMOOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUYCCKHUX
(urypax, npepCcTaBICHHYIO Ha YepTekKax U PUCYHKaX.

[MpuMensITh reoMeTpudeckue (HaKThl TSl PEIICHUS] CTEPEOMETPHYUECKUX 3aJ1a4, MPE/IIONIaratoniX HECKOIbKO
IaroB PEIICHUs, €CITU YCIOBUS IPUMEHEHHS 3a]IaHbI B IBHOW (opMe.

[IpuMeHATh TPOCTEHIINe NPOTrpaMMHBIC CPEACTBA U 3ICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI IPH
PEIICHUN CTePEOMETPUYCSCKUX 3a]1ad.

[TpuBOIUTH TPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE W KHU3HH, PACIIO3HABATH MPOSBICHHUE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

HpI/IMCHﬂTB IMMOJIYYCHHBIC 3HAaHUS Ha MPAKTUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTYalluu U IPUMCHATH U3YUCHHBIC
MOHATHS B IpoIecce TMOUCKA PelIeHHsS MaTeMaTHYecKH C(hOPMYIUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PeabHbIC
CUTYyallMU Ha s3bIKE TEOMETPHH, UCCIIEIOBATh MMOCTPOCHHBIC MOJICH C UCIIOIB30BAHUEM TEOMETPUICCKUX TOHITHH U
TEeopeM, amnmnapara areOpbl; pelarh MPaKTHYECKUE 3a/1a4H, CBSI3aHHbBIC ¢ HAX0XKICHUEM IeOMETPHUYCCKUX BEIIMYUH.

11 KJIACC

OmnepupoBaTh TOHATHSMH: WIMHAPUYECKAs TMOBEPXHOCTb, 00pa3ylOIIUe NWIMHAPHUECKONW MOBEPXHOCTH;
MUITUHIP; KOHMYECKAsk TOBEPXHOCTbh, 00pa3yrolie KOHNIECKOI MOBEPXHOCTH, KOHYC; chepruiecKas IoBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (HWIHHIP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI TTOJTYYSHHSI TSI BPAIICHUS.

KnaccudunmpoBats B3anMHOE pactonokeHne chephl U TUIOCKOCTH.

OmnepupoBaTh MOHATHSIMHU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTA, BBICOTA CETMEHTA; IIApOBOW CJIOM,
OCHOBAHHE IIAPOBOTO CJI0SI, BEICOTA HIAPOBOTO CIIOS; IAPOBOH CEKTOP.

Breranciaare 00bEMBI U Iomaau HOBerHOCTeﬁ TCJI BpallCcHHsd, TCOMCTPUUCCKUX TE€I C IMPUMCHCHUEM
hopmyr.

OmnepupoBaTh TOHSATHAMHU: MHOTOTPaHHHK, BIMCAaHHBIM B cdepy M oOmucaHHBIA OKOJO cdepsl; cdepa,
BIIMCaHHasd B MHOTOTPaHHUK WJIM TCJIO BPpAlllCHUSA.

BBIUHCIIATE COOTHOIICHHS MEXY TUTOIAITMK MOBEPXHOCTEH U 00BEMAaMHU MOTOOHBIX TEII.

N300paxath uzyyaembie GUTypbl OT PYKH U ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) TUIOCKHE YEePTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y; CTPOUTH CEUCHHUSI TN BPAIIICHUS.

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATh MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX
(urypax, npenCcTaBICHHYIO Ha YepTeKax U pUCYHKaX.

OneprpoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTRBE.

BhINONHATL JCUCTBHS CIIOKEHHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB WM YMHOXKCHHS BEKTOpa Ha YHCIO,
0OBSICHATh, KAKUMHU CBOMCTBAMH OHHU 00JIA/IAIOT.

[IpuMeHsTh paBUIIO NapaJlIeNIeIHUIIEAA.

OnepupoBaTh MOHSATHSMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXKIYy BEKTOpaMH, CKaJISIPHOE MPOHM3BEJCHHE BEKTOPOB, KOJUIMHEApHBIC W
KOMILJIaHaPHBIC BEKTOPHI.

HaxoauTh CymMMy BEKTOPOB ¥ NPOW3BEICHHE BEKTOpPAa Ha YHCJIO, YroJl MEXIYy BEKTOPaMH, CKaJIIpHOE
NPOU3BE/ICHHE, PACKIIAIBIBATH BEKTOP N0 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/iaBaTh INIOCKOCTh YpaBHEHUEM B JICKAPTOBON CHCTEME KOOP/IHHAT.

[MpumensTh reoMeTpudeckue (HakThl TSI PEHICHUS] CTEPEOMETPUYECKUX 3aJ]1a4, MPE/IOIararollnX HECKOJIbLKO
IIAaTOB PEIICHHS, €CJIU YCIOBHS IPUMEHEHUs 3a1aHbl B SIBHOI (hopme.

Pemrate npocTelinme reoMeTpUYECKUE 33]]a9d HA IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOJIA.

Pemars 3a4a4 Ha A0Kas3aTeiIbCTBO MATEMATUYCCKUX OTHOIIEHUM U HaXO0XACHUEC I'COMETPUICCKUX BECIIMYUH
1o 00pa3lam WM aropuT™MaM, IPUMEHsISI U3BECTHBIC METO/IbI IIPH PEILICHUH CTaHAPTHBIX MATEMaTHYECKHX 3a/ay.

[TpumeHsTH mpoCTeilIe NPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
pEIICHUN CTEPEOMETPUIECKUX 3aj1ad.



HpI/IBO)_II/ITB MpUMCPbI MAaTECMATUYCCKUX BaKOHOMepHOCTeﬁ B IpUPOAC U KU3HU, PACIIO3HABATH IIPOSBICHUC
3aKOHOB Ir€OMETPUHN B HCKYCCTBE.

HpI/IMGHHTL MOJTYYCHHBIC 3HAaHUS HA MPAKTUKE: aHAJIIM3UPOBATHL PCAJIbHBIC CUTYallul U IPUMCHATH U3YUCHHBIC
IMOHATHUA B MPOLCCCC IMOHCKA PCIICHHA MATCMAaTUYCCKU C(i)OpMyanOBaHHOfI HpO6J’ICMBI, MOACIUPOBATL PCAJILHBIC
CHUTYyallun Ha A3BIKEC I'COMETPHU, UCCIEA0BATH MMOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUEM I'COMETPUICCKUX MIOHATHHA B
TEOPEM, alrapara anre6pLI; peuiaTth MPaKTHYCCKUE 3aJaun, CBA3AHHBIC C HAXOXIACHUEM I'COMETPUICCKUX BEIIMYNUH.

NPEIMETHBIE PE3YJIbTATDBI: BEPOSITHOCTb U CTATUCTUKA

10 KVIACC

UurtaTh ¥ CTPOUTH TAOJHIIBI U JUATPAMMEI.

OnepupoBaTh MOHATUSIME: CpeHEE apUPMETHIECKOe, Me1aHa, HanOobIlee, HaUMEHbIIee 3HaYCHUE, Pa3Max
MacCHBa YHCIOBBIX JTaHHBIX.

OneprpoBaTh MOHATHUSAMH: CIYYalHBIN SKCIIEPUMEHT (OTBIT) U CIy4dailHOe COOBITHE, HIEMEHTapHOE COOBITHE
(3neMeHTapHBIA MCXO0JT) CIYYaliHOTO OIBITA; HAXOJUTh BEPOATHOCTU B ONBITAX C PABHOBO3MOXXHBIMHU CIyYaiHBIMU
COOBITHAMU, HAXOUTH M CPABHUBATH BEPOSTHOCTH COOBITHI B M3YYEHHBIX CITydaifHBIX SKCIIEPIMEHTAX.

Haxomute u dopmynupoBaTh COOBITHS: TiepecedeHre W OOBbeIWHEHHE MaHHBIX COOBITHH, COOBITHE,
MPOTHBOIIOJIOKHOE TaHHOMY COOBITHIO; MOJIB30BAThHCS JUarpaMMaMu Jiiiepa 1 GOpMyJIoi CIOXKEHHUSI BEPOSATHOCTEH
NpY pelIeHUH 3aay.

OneprpoBaTh TOHATUSMH: YCJIOBHAasi BEPOSTHOCTh, HE3aBHCHMBIE COOBITHS, HaXOIUTh BEPOSTHOCTH C
MIOMOIIBIO TIPaBHUJIa YMHOKEHHS, C MOMOIIBIO JIEpEBa CIy4aifHOTO OMBITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPH PELICHUH 3a1a4.

OneprpoBaTh TOHATHUSMU: HUCTIBITAHHWE, HE3aBUCHMBIC HWCIBITAHUS, CEpHsl HCIBITAHWH, yClexX W Heydada;
HaXOJWTHb BEPOATHOCTH COOBITHH B CEPUM HE3aBUCHUMBIX HCHBITAHWHA IO MEPBOTO yCIeXa; HAaXOAWUTh BEPOSTHOCTH
COOBITHI B CepyH UCTIBITaHUH bepHyIm.

OneprpoBaTh NOHATUSMH: CIy4dailHas BETMYMHA, pacpeelieHle BEpOSTHOCTEH, TuarpaMma pactpeaeneHus..

11 KJIACC

CpaBHHBATh BEPOSTHOCTH 3HAUCHHUM CITy4allHON BEIMYMHBI 10 PACHPEACICHHUIO WIK C IOMOLIBIO JUATPAMM.

OHCpI/IpOBaTb IIOHATHEM  MATEMATHYCCKOI'O  OXHUJAaHU, IIPpUBOAWUTL NPUMEPHEIL, KaKk TPpHUMCHACTCA
MATEMAaTHYCCKOC OXHIAHHC CJ]y‘-IElfIHOfI BCJIMYMHBI HAaXOAUTb MATEMATUYCCKOC OXHUAAHUC 110 JaHHOMY
pacIipeneneHuIo.

Wmets npeacraBiieHre 0 3aKOHE OOJIBIINX YHCE.

Nwmets npeacTaBneHre 0 HOPMaIbHOM PacIpeeICHUH.



