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IHHOACHUTEJIbBHAS 3AIINCKA

Pabouas mnporpaMma OpHEHTHpOBAaHA Ha IEJEBBIC MPHOPUTETHl JTYXOBHO-HPAaBCTBEHHOTO
Pa3BUTHSL, BOCIIUTAHMS U COLMATTU3AIMH 00y4Jaronmxcs, chopMyIHMpOBaHHBIE B (eiepaIbHON pabodei
IIPOrpaMMe BOCIIUTAHHUS

VY4eOHbIil Kypc «Anrebpa v Hadajla MAaTEeMaTUICCKOTO aHAIHM3a» SBISETCS OJHUM M3 Hanbolee
3HAYUMBIX B TIpOrpaMMe CpeJHEero oOIero oOpa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTaJbHYIO 0a3y i M3y4eHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
JIpyroi CTOPOHBI, (POpMHpYET JoTMYeckoe M abCTPaKTHOE MBIIIJICHHE OOYYarolIMXCcs Ha YPOBHE,
HEOOXOUMOM Il OCBOCHHUS HH(OPMATHKH, OOIIECTBO3HAHWS, WCTOPUH, CIOBECHOCTH W JPYTHX
JTUCIUIUIMH. B pamMkax TaHHOTO y4eOHOTO Kypca 00ydJaronnuecs: OBJIaeBAIOT YHUBEPCATHHBIM SI3BIKOM
COBPEMEHHOM HayKu, KOTOpas (GOpMyIHpyeT CBOU JOCTHXKEHUS B MaTEMaTHUECKOH Gopme.

Y4eOHblii Kypc anreOpsl W Haual MaTeMaTH4YeCKOro aHaliu3a 3aKjaJbIBaeT OCHOBY JUIA
YCIEIIHOTO OBJIAJICHHS 3aKOHAMHU (U3UKH, XUMHH, OWUOJIOTUH, TTOHWMAaHUS OCHOBHBIX TEHICHIIUN
pa3BUTHUS SKOHOMHKH ¥ OOIIECTBEHHOHN JKHM3HH, ITO3BOJSICT OPHEHTHUPOBATHCS B COBPEMECHHBIX
UU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO UCIOIb30BaTh HUX [UIS JallbHEHIIEro
o0Opa3oBaHMs ¥ B MOBCEAHEBHOW XM3HU. B TO e Bpems oBiajgeHHe aOCTPaKTHBIMU MU JIOTUYECKU
CTPOTMMH KOHCTPYKIHSIMH anreOpbl U MaTEeMAaTHYECKOTO aHalli3a pa3BHBACT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTUHHOCTH, JOKA3bIBATh YTBEPXKIACHHUS C MOMOIIBIO MHAYKIIMH U
paccyxaarth JAeQyKTHUBHO, HCIIOJNB30BaTh OOOOIIEHHE K KOHKpETH3allhio, abcTparupoBaHHE W
aHaJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xome wusydenuss ydeOHOro kKkypca «AnreOpa M Hadajla MaTEMaTHYECKOTO aHAJIU3a»
oOydJaroruecs MoJy9aroT HOBBIMA OIBIT PEIICHUS MPUKIIAIHBIX 33729, CAMOCTOSATEIHLHOTO TTIOCTPOCHUS
MaTeMaTUYECKUX MOJIENIEN peajbHbIX CUTYyallMil, MHTEPIPETALMH MTOTYYEHHBIX PEIICHUN, 3HAKOMSTCS
C IpUMEpaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE M MCKYCCTBE, C BBIJAIOIIMMHUCS
MaTeMaTUYeCKUMHU OTKPBITUSAMH U UX aBTOPAMH.

VYuebHblli Kypc 00JamaeT 3HAYUTENIbHBIM BOCHHUTATEIBHBIM  TMOTCHIIMAIOM, KOTOPBIMA
peann3yercss Kak yepe3 ydeOHbIM Marepuan, CIOCOOCTBYIOIIMM (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUs, TaK U Yepe3 crnenuduky ydyeOHOH HesTENbHOCTH, TPeOyIoIel MpOoJOIKUTENbHOMI
KOHIIGHTPAllUd BHUMAaHUS, CaMOCTOATEIbHOCTH, aKKypPaTHOCTU U OTBETCTBEHHOCTH 3a IOJIYYEHHBII
pe3ynbTar.

B ocnoBe ™meromuku oOydeHusT ainrebpe W HavajgaM MaTeMaTHYeCKOTO aHalu3a JISKHUT
JeSITeIbHOCTHBIN MPUHIIUT O0yUeHUSI.

B crpykTrype yuebHOro kypca «AnrebOpa W Hadala MaTEeMaTHYECKOTO aHAIHM3a» BbBIICICHBI
CJIEIYIOIINE COACPKATETLHO-METOINYECKHUE TIMHUN: «YUHClia 1 BRIIuCIeHUs», « DyHKIHH U TpadhuKm,
«YpaBHEHMSI U HepaBeHCTBa», «Hauana MaremaTnueckoro aHanusa», « MHOKecTBa M JOTHKa». Bce
OCHOBHBIE COJIEPKATEIHHO-METOIUNYECKIE TUHUHM U3Y4YaIOTCsl Ha MPOTSHKEHUH JIBYX JeT 00y4eHus Ha
ypOBHE cpeAaHero ooOmero oOpa3oBaHHs, €CTECTBEHHO JMAOMOJHAS ApYyr Apyra W TOCTENEHHO
HACBIIAsICh HOBBIMH TeMaMH M pazienaMu. [laHHBIN y4eOHBIM Kypce SIBISETCS HHTETPATHUBHBIM,
MMOCKOJIBKY OOBEIUHSIET B ce0e COIEp)KaHHE HECKOJIBKMX MAaTeMAaTHYECKUX AWCITUIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MAaTEMAaTHUECKUN aHaIn3, TEOPUS MHOXKECTB, MaTeMaTU4yecKas JIOTUKA U
npyrue. Ilo Mepe Toro kak oOydaromiuecs OBJIAJEBAIOT BCE Ooyiee IMHMPOKUM MaTeMAaTUYECKUM
ammapaToM, y HHX TIOCIEJOBaTEIbHO (QOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYeCKYI0 MOJIENh pEaTbHOM CUTyallud, NMPUMEHSTHh 3HAHUS, IMOJIYYEHHBIE NMPU H3YYCHUH
y4e0HOro Kypca, JUIsl PEIICHHUS CaMOCTOSITEIbHO CHOPMYJIMPOBAHHONW MAaTeMaTUYECKOW 3aaayu, a
3aTeM UHTEPIPETUPOBATH CBOM OTBET.



ConepxatenbHo-MeTOANYECKas JHMHUSA «YMcna M BBIYMCIECHUS» 3aBepluaeT (hopMupoBaHHE
HaBBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HA4aTO Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0cO00€ BHHMAHHE YJICISICTCS
(OpPMHPOBAHHIO HABBIKOB DPALMOHAIbHBIX BBIYMCICHUH, BKIIOYAIOLUIMX B ce0s HCIOIb30BAHUE
pa3nuyHbIX (HOPM 3alUCH YKCIIa, YMEHUE 1€1aTh IPUKUIKY, BBIIOIHATh IPUOIMKEHHBIEC BBIYMCICHMUS,
OLICHUBATh YHCJIOBBIE BBIPAXKEHHUS, paboTaTh C MaTeMaTHUYeCKMMHM KOHCTAaHTaMH. 3HAKOMBIE
00yYaromuMCsi MHOXKECTBA HATypaIbHbIX, UEJbIX, PALUOHAIBHBIX M JCHCTBUTEIBHBIX YHCEI
JONOJTHSIOTCSI MHOXKECTBOM KOMIUIEKCHBIX 4MCel. B KaXOM M3 3THMX MHOXXECTB paccMaTpUBAOTCS
CBOWCTBEHHbIE €My CHElM(PHUUECKUE 3a7aui U ONepalliu: JeJIEHUE HallesI0, OepUPOBAHNE OCTATKAMU
Ha MHOMKECTBE IEJIBIX YHCENl, OCOOBbIe CBOICTBAa pAlMOHAIBHBIX M HUPPAIMOHAIBHBIX YHCE,
apu(pMeTHYECKHE OIepaluy, a TaKKe H3BJICUCHHE KOpPHS HATypaJbHOW CTENEHHM HAa MHOXKECTBE
KOMIUIEKCHBIX uKces. braronaps mocnenoBarenbHOMY pacIIMPEHUIO0 Kpyra HCIOJIb3YEMbIX YHMCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMM HX HPUMEHEHMs Ui PELICHUs pa3IMyHbIX 3a1ad (opMHpYeTcs
MPEJCTAaBICHHE O €IMHCTBE MAaTEeMaTHUKU KaK HAyKH W €€ POJH B MOCTPOCHHU MOJEIEH peaabHOro
MUpa, LIMPOKO UCIIONb3YIOTCS 0000IIEHNE U KOHKPETU3ALIUS.

JIuHus «YpaBHEHUs U HEPABEHCTBA» PEaIM3YyeTCsl Ha MPOTSKEHUU BCEro oOyueHHUsl Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus, MOCKOJIbKY B KaX10M paszzeine [IporpaMMel IpeycMOTPEHO pelieHne
COOTBETCTBYIOIINX 3ajad. B pe3ynprare oOyyarommuecs: OBIaIeBalOT pa3IMIYHBIMU METOIAMH PEIICHUS
palMoOHANBHBIX, HPPAMUOHANBHBIX, IOKA3aTEIbHBIX, JOTApU(IMUUYECKAX U TPUTOHOMETPHUYECKUX
YPaBHEHMI, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad, colepxaiiux napamerpsl. [lomyueHHble yMeHUs
IIMPOKO HCHOJB3YIOTCA IMPH HCCIENOBAaHUM (PYHKUIUI C HOMOIIBIO MPOU3BOAHOM, NMPH pPELICHUU
NPUKIAJAHBIX 3a]a4 M 3a/Ja4 Ha HAXOXJACHHWE HAMOONBIIMX M HAMMEHBIIMX 3HAYCHUH (QYHKIUH.
JlaHHas copeprkaTeNbHas JIMHUS BKIIOYAeT B ce0s Takxke GopMUpOBaHHE YMEHUH BBIIOIHATH PACUETHI
no ¢opmynam, mpeoOpa3oBaHUs PALUOHANBHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPUYECKHX
BBIPQ)XEHUI, a TakKe BBIPAXEHUH, coJepkallux cTeneHu U Jjorapudmsl. braronaps uzyueHUro
anreOpandeckoro MaTepuaa MpoOMCXOAUT JalbHEeHIee pa3BUTHE ATOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUIEHUST 00ydarommxcsi, (QOPMHPYIOTCS HAaBBIKM JCTyKTHBHBIX pacCyXIeHHH, paboThl ¢
CHUMBOJIbHBIMH (hOpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PaBEHCTB U
HepaBeHCTB. Anrebpa mnpeiaraeT 3(QQEeKTUBHbIE HHCTPYMEHTHI [Jsl PELICHUs MPAKTUYECKHX U
€CTeCTBEHHO-HAYUHBIX 33144, HATJISTHO JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeTonndeckas JuHUAA «DyHKIMH W TpaduKW» TECHO TeperuieTaeTcs ¢
JIPYTUMH JIMHUSAMH y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBbICIE 3aJaéT IMOC/IeA0BaTeIbHOCTh
U3ydyeHus  Mmarepuaia.  V3ydeHue  CTENEHHOW,  IOKa3aTeabHOM,  JiorapuMuyeckod  u
TPUTOHOMETPHUYECKUX (DYHKIIHA, UX CBOWCTB W TPaQUKOB, WCHOIH30BaHWE (YHKIWN IS PEUICHUS
3aad U3 JPYruxX y4eOHBIX NMPEIMETOB M pPEabHOW KXHM3HH TECHO CBS3aHO KaK C MaTeMaTHYECKUM
aHAJIM30M, TaK M C pEIIeHWEM YpaBHEHUN W HepaBeHCTB. lIpu 3ToM 0ojbIlIOe BHUMaHUE YyJENseTCs
(GbopMHpPOBaHHIO YMEHHS BbIpaXaTh (HOpMyJaMH 3aBUCHUMOCTH MEXJy Ppa3IMYHBIMU BEIWYHMHAMH,
WCCIIEIOBATh MOJTyYeHHbIE (PYHKINHU, CTPOUTHh WX Tpaduku. Marepuan 3TOH CoAepKaTeIbHON JTHHUN
HalleJIeH Ha pa3BUTHE YMEHWH W HAaBBIKOB, ITO3BOJIIONINX BBIPAKATh 3aBUCUMOCTH MEXITY
BEIMYMHAMU B DPA3IU4HOM (opme: aHamuTHyeckod, rpaduueckoil u cioBecHoW. Ero m3ydenume
CIOCOOCTBYET pa3BUTHIO  aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K 00OOIeHHI0 U
KOHKPETHU3aIIH, UCTIOIb30BaHUIO aHATOTHHA.

ConepxatenbHast nuHHA «Hagama MareMaTWdeckoro aHain3a» IO3BOJSET CYIIECTBEHHO
pacuIMpuTh KPyT KaK MaTeMaTUYEeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaloIIMMCs, TaK KaK
y HUX TOSBJISIETCS BO3MOXKHOCTb CTPOUTH IPa)UKU CIOKHBIX (DYHKIMHA, OIPEACTATh UX HAnOOJbIINE
U HAaUMEHbIINE 3HAYCHMs, BBIYMCIATH IMJIOMAgd (GuUryp U oOBEMBI Tes, HAXOIUThb CKOPOCTH M



yYCKOpeHHUs npoleccoB. JlaHHas cojeprkarenbHas JMHUS OTKPhIBAET HOBBbIE BO3MOYKHOCTH IIOCTPOEHHUS
MaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTyallud, I[O03BOJSET HAXOAUTh HAWIydllee pEIIeHUuE B
IPUKJIAJHBIX, B TOM 4YHCIIE COLHUAIbHO-IKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOr0 aHajlu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOIO, (HOPMabHO-JIOTHYECKOT0 M
KpPEaTHBHOI'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUH PAaCIO3HABATH IPOSIBICHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHHKEe U HcKyccTBe. OOydarommecs y3HaIOT O BBIJAIOIIUXCSA Pe3ysbTaTax, MOJYyYCHHBIX B
XOZI€ Pa3BUTHA MAaTEeMaTHKHU KaK HayKd, 1 00 X aBTOpPax.

ConepxatenbHo-MeToAn4YecKas JUHUS «MHOXeCTBa U JIOTMKa» BKIIOYAET B CE0Sl 3JIEMEHTHI
TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE IPEICTABICHMS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MAaTeMaTHKW W MpelaraloT HanOojee yHHBEPCATbHBIN S3BIK,
OOBEIMHSIONIUKA BCE pa3leNbl MaTeMaTHKU U e TMPUIOKCHHUH, OHH CBS3BIBAIOT pPa3HbBIC
MaTeMaTHYeCKue JUCLUUIUIMHBI M UX IpUIIOXKEHHs B enumHoe Inenoe. IlosTomy BaxHO naTh
BO3MOXKHOCTh ~ OOydaroumieMycst IOHHMMaTb TEOPETUKO-MHOXKECTBEHHBIH  S3BIK  COBPEMEHHOMH
MaTEeMaTHUKUd U MCHOJb30BaTh €ro JUIS BBIPAKEHMS] CBOUX MbICHEH. JpyrMM Ba)KHBIM INPU3HAKOM
MaTeMaTHKU KaK HAayKH CJIEeQyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOrOoCTh 0OOCHOBAHHH U CJIEIOBAHUE
oIpeieIEHHBIM IIPAaBUJIaM MOCTPOEHUS J0KA3aTeNIbCTB. 3HAKOMCTBO C 3J€MEHTaMHM MaTeMaTH4eCKON
JIOTUKU CHOCOOCTBYET Pa3BUTHIO JOIMUYECKOI'O MBIIUICHUS O0YYaroLIUXCs, MO3BOJSET UM CTPOUTH
CBOM PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPABUI, (POPMUPYET HABBIKH KPUTHYECKOT'O MBIIICHHS.

B yueOHoM Kkypce «AnreOpa W Hadaisa MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT OCHOBEI
MaTeMaTHYeCKOr0 MOJIEIMPOBaHMsI, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHMSI MOJEEeH pealbHbIX CHUTyallUid, MCCIEJOBAHUS ATHX MOJENell C MOMOUIbI0 ammapara
anreOppl ¥ MaTeMAaTUYECKOr0 aHalln3a, MHTEpIpeTaluy MOJIYYEHHBIX pe3yjbTaToB. Takue 3alaHus
BIJIETEHB! B KaKJbIA M3 pa3/iejoB MPOrpamMMbl, IOCKOJIbKY BECh MaTepuaj y4yeOHOro Kypca IIHMPOKO
UCIOJIb3YETCS U1 pEelIeHMs] NPUKIAIHBIX 3anad. lIpu pemeHnn peanbHbIX NPAKTHYECKUX 3ajad
oOyyaroliuecsi  pa3BMBAalOT  HAOMIOJATEIbHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, HCIOJB30BAaTh AHAJIOTHIO, 0000IIaTh M  KOHKPETU3HPOBATh MpoOIeMy.
JesitenbHOCTh 1O (POPMUPOBAHHMIO HABBIKOB PELICHMS MPUKIAIHBIX 3a7ad OpraHU3yeTcs B Mpoliecce
U3yYEHUS BCEX TeM y4eOHOro Kypca «Anredpa n Hayajla MaTeMaTHYECKOTO aHAIIU3a.

Ha u3yuenue yue6HoOro kypca «Anredpa 1 Hayajia MaTeMaTHUECKOTO aHaiIu3a» oTBoAMUTCS B 11
Kiacce — 136 yacoB (4 yaca B HEZICIIO).

I'eomeTpus sBisieTcss oJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro oOIero oOpa3oBaHMUS,
TaK Kak 00ecHeunBaeT BO3MOKHOCTE HU3YYCHUA OUCHUILINH GCTGCTBGHHO-HaquOﬁ HAITPaBJICHHOCTH U
MPEIMETOB TYMaHUTApHOTO IUKJIA. [TOCKOIBKY JIOTHYECKOe MBIIUIEHUE, (OpMUpYEMOe MTPHU U3YUEHUU
00yYaroIMUMUCS MOHATHUHHBIX OCHOB T€OMETPUH, MPH JI0KA3aTeIbCTBE TEOPEM U MOCTPOSHUH LEOYKH
JJOTMYCCKUX YTBep}KI{eHI/Iﬁ Ipu pCICHUN T'COMECTPUUCCKHUX 3a/lad, YMCHUC BBIIBUTATb U OIIPOBCPIraThb
THIIOTE3bl HCIIOCPEACTBEHHO HCIIOJB3YIOTCA IIPHU PCIICHHU 3aJad CCTCCTBCHHO-HAY4YHOI'0 LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3aj1au.

Llenp ocBoeHusi mporpammbl ydeOHOro Kypca «l'eomerpus» Ha yriayOlEHHOM YpOBHE —
pa3BUTHE HWHIAUBUAYAIbHBIX CIIOCOOHOCTEH O0OydYaromMXcsi NpU M3YYEHHUH TEeOMETpUH, Kak
cocTaBisionlel mpeaMeTHoll ob6nmacth «Marematnuka W HMHQOpMaTHKa» uepe3 obecreueHue
BO3MOKHOCTH TPHOOpPETEHUs M UCIOJIb30BaHUS Oosiee TIIyOOKHX T'€OMETPHYECKUX 3HAaHUM U
NeUCTBUHM, CHEU(PHUUHBIX T'EOMETPUU, U HEOOXOAUMBIX JUIsl YCIEUIHOro MpoghecCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOTO C HCIIOIb30BaHHEM MAaTEMaTHKH.

[TpuopuTeTHBIMU 3aJadyaMy Kypca T€OMETpUHM Ha YIIyOJIEHHOM YpOBHE, PaCHIMPSIONMMU U
YCUJIMBAIOIIUMH KypC 0a30BOTO YPOBHS, SBIISIOTCS:



paciivpeHre MpeCTaBICHUs O FeOMETPHHM KaK YacTH MHUPOBON KyJIbTYpbl U (pOpMHUpOBaHUE
OCO3HAaHUs B3aMMOCBS3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHpOBaHHE TIPEACTABICHUS O NPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJEIIAX, MO3BOJSIONIMX OINUCHIBATh W HM3ydaTh pPa3HbIC SBIICHUS OKPY>KAIOIIEro
MUpa, 3HAHHE MOHITUIHOTO amnmapaTa 1o paszaeiy «CtepeoMeTpus» yu4eOHOro Kypca reoMEeTpUu;

(dbopMHUpOBaHKE YMEHUS BIIAZECTh OCHOBHBIMHU MOHATHSIMH O MPOCTPAHCTBEHHBIX (UTYpax M UX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (pOopMysl W yMEeHUE MX NPUMEHSTh, YMEHHUS JOKA3bIBATh
TEOpEeMbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHHs 33/1a4;

dbopMupoBaHME YMEHHs pacro3HaBaTh Ha uYepTeXkax, MOJENSIX U B pEAbHOM MHpE
MHOTOTPaHHUKH U T€Jla BPALIEHUsI, KOHCTPYHPOBATh TEOMETPUUECKUE MOJIEIH;

(dbopmMHpOoBaHHE TOHUMAHHUS BO3MOXKHOCTH AKCHOMATHYECKOTO IOCTPOCHHUS MaTeMaTHUECKUX
Teopuid, GOpMUPOBAHKE TOHUMAHUS POJIM AKCMOMATUKHU MIPH MPOBEICHUU PACCY>KICHUII;

(dbopMupoBaHHE YMEHUS BIaJETh METOAAMHU JI0Ka3aTeNbCTB U AJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHSITh, IPOBOJAUTH JI0KA3aTEIbHbIE PACCYKJIECHUS B XOJ€ PELICHUs] CTEPEOMETPUUECKUX 3a7ad U
3aJad € TPAKTUYECKHM COJepKaHWeM, (OPMUPOBAHHME TMPEICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MpPU  OOOCHOBAHMM MAaTEMaTHUYECKUX YTBEPXKIACHUM M PpOJNM aKCUOMAaTHKU B
MIPOBEJICHUH JISTYKTUBHBIX PACCYKICHHIA,

pa3BUTHE W COBEPIICHCTBOBAHHE WHTEIUICKTyallbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
00yYaromuxcs, MO3HABATEIIbHOW aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYCHHIO T€OMETPUH;

dbopmupoBanue  GYHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU:  YMEHHUs
pacrno3HaBaTh IpPOSBIEHUS T€OMETPUYECKHUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pealbHbIX
KU3HEHHBIX CUTYyalUsX U IPU U3YYEHUU APYTUX YUEOHBIX IPEIMETOB, IIPOSBICHUS 3aBUCHUMOCTEN U
3aKOHOMEPHOCTEM, MOAEIUPOBAHUS DPEANBHBIX CHUTyallMd, HMCCIEAOBAaHUSA IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJIEpXKATEIBHBIMHU JIMHUSAMU ydeOHOTO Kypca «['eomerpusi» B 10-11 kmaccax
aBisitores:  «lIpsMble M IUIOCKOCTH B INPOCTpaHCTBE», «MHOrorpanHukn», «Tema BpameHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeGoBaHHE «yMETh ONEPUPOBATH MOHATHAMMY,
peNeBaHTHBIMU T€OMETPUH Ha yriIyosl€éHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCUTCS KO BCEM
COJIEpKaTEeNIbHBIM JIMHUSAM y4eOHOro Kypca, a (pOopMUpOBaHUE JIOTUYECKHX YMEHUH pacrnpesensercs
HE TOJIBKO IO COJIEpXKaTeIbHBIM JMHMUAM, HO U MO rojgam odOydenus. CoaeprkaHue oOpa3oBaHus,
COOTBETCTBYIOILIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanabHOM pabodelt Mporpammsl,
pacrnpeenéHHBIM 110 ToJaM 00yUYeHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIUAIBHBIM ~ BOIpocaM oOydaromuecs oOpaliaiuch HEOJAHOKPAaTHO. OTO  IMO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM IMOHATHSAMM W HaBbIKAMHM  IIOCJIEJOBATEIBHO U
MOCTYTATENIbHO, C COOMIOIEHUEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX TMpEeACTaBICHUN OO0yyaromuxcs, pacmupsas U yrayomnss e€, obOpasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona K U3y4EeHHUIO T€OMETPUHU Ha YTIyOJIEHHOM YPOBHE IO3BOJISIET:

co3laTh ycloBHs Juid  AuddepeHnHanuu  00y4YeHHUs, IOCTPOCHUS  HHIUBUAYaTbHBIX
o0pa3oBaTeNbHbIX MpPOTrpamMM, OOECHedHuTh YriayOlE€HHOE H3Yy4YeHHE T'€OMEeTpUM KaK COCTaBIISIOLIEH
y4ueOHoro npeamera «MareMaTHuKay;

MOJITOTOBUTh OOYYAIOIIMXCS K TMPOJODKEHUIO H3YyYeHHMs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymeit mpodeccun, obecrednBasi TPEEMCTBEHHOCTh MEXIY OOmuM U MpodeCCHOHATHHBIM
o0pazoBaHHEM.



Ha u3ydenune yuebnoro kypca «I'eomerpus» Ha yriryOs€HHOM ypoBHE oTBoauTcsB 11 kiacce —
102 yaca (3 yaca B HEZIENIO).



COJAEPKAHUE OBYUYEHUA

Conep:kanue y4eOHOI0 npeamera

11 kaace
1.Iloka3aTenbHas u Jorapupmuyeckasi pyHkunu-26 yacon
CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIILHBIM TTOKa3aresieM. [loka3arenbHas GyHKIHS.
[TokazarenbHble ypaBHeHUs. [Toka3aTenbHble HepaBeHCTBA. Jlorapudm u ero cBoicTaa.
Jlorapudmuueckas GyHkus u ee cBoictpa. Jlorapudmuueckue ypaBHenus. Jlorapudpmudeckne
HepaBeHCTBA. [I[pon3BoIHBIE TOKA3ATEIBHON U JIOTapU(MUIECKON (PyHKITUH.
Dopmbl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:
DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI Opeanuzayuu pabomsi 00yYaAIOUUXCSL
(KOHTpPOJIBHBIE pa0dO0THI). Budsl desmenvrocmu 00yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
CIywanue u aHanusz mosapuwyell, peuieHue 3a0ad no meme.
2.nTerpaJ u ero npuMenenune-14 yacon
[TepBooOpaznas. [IpaBuiia Haxox1eHUs IepBO0OpazHoi. [1omane KpUBOIUHEHHON TpaTIeIHH.
Omnpenenennblii uHTErpai. Beiuncienue o0bEeMOB Tel.
Dopmul u 6ubL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCHU:
DponmanvHas, UHOUBUOYANbHAS, NAPHASL POPMbI OpeaHu3ayuy pabomsl 00Y4arOUUxcsl
(KOHTpOJIbHBIE PA0OTHI). Budbl desmenbHOCmu 00yUarwWuxcs: Cayuanue 00vbsacHeHUll yuumeins,
CYWaHue u aHanu3 mogapuwyell, peweHue 3a0a4 no meme.
3.KommuiekcHble ynciia-13 yacos
Meton marematudeckoit uHaykIun. [lepecranoBku, pazmenienus. Codyeranus
(xomOuHanum).bunom Herorona.
Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:
DponmanvHas, UHOUBUOYALbHASL, NAPHAS HOPMbI Opeanuzayuu pabomsl 00YYaAUUXCA
(kOHTpOIBHBIE PAOOTHI). Buodwvl desmenvHocmu 00y4aowuxcs: ciyuanue 00vaCHe Ul yuumers,
Cywanue u aHanu3 mosapuuyell, pewieHue 3a0ad no meme.
4.971eMeHTBI TCOPUH BEPOSITHOCTH-26 YacoB
Onepannu Hajg cOOBITUSMU. 3aBUCUMBIE U He3aBUCUMBIE coObITHs. CxeMa bepHymn.
CrnyualiHple BETMYUHBI U UX XapaKTePUCTUKU.
Dopmul u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCHU:
Dponmanvhas, UHOUBUOYANbHAS, NAPHASL POPMbI OpeaHuzayuy pabomsl 0OY4arOUUxcsl
(KOHTpPOJIBHBIE Pa0dO0THI). Budsl desmenvrocmu 06yuarowuxcs: ciyulanue 00vsACHe Ul yuumers,
CYWanue u aHanu3 mosapuwyell, peuleHue 3a0aq no meme..
5. KoopauHaTtsl 1 BeKTOPHI B MpocTpaHcTBe-16 yacos
[TonsiTre BekTOpa B npoctpaHcTBe. CloKeHNE U BEIYUTAHHS BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yrcno. KoMiianapHbpie BEKTOPBI.  TOYKH U KOOPIUHATHI BeKTopa. CKaIsIpHOE POU3BEICHIE
BEKTOPOB. J[BIKEHUE.
Dopmul u 6udbL POPMUPOEAHUA HOBBIX 3HAHUIL U CROCOObL OeAMENbHOCHU:
Dponmanvhas, UHOUBUOYATbHAS, NAPHASL PopMbL OpeaHu3ayuu pabomol 00y4aAOUWUXCSL
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
cywanue u aHanuz mosapuwyel, ucciedosanue, peuleHue 3a0ai no meme.
6.Tena Bpamenusi-29 yacon
[Tonsitne wwuHapa. [lnomaas moBepxHOocTH mmiauHApa. [lonstne xonyca. Ilmomans
MOBEPXHOCTH KOHyca. YceueHHbIH koHyc. Cdepa u map. YpaBHenue cdepnl. Bzammuoe
pacronioxxeHue cgepsl 1 ockoctu. KacatenpHas miaockocTs k cdepe. [Inomans cheps.
Dopmul u 6udbL hoOpMUPOEAHUA HOBBIX 3HAHUIL U CROCOObL OeAMENbHOCHU:
DponmanvHas, UHOUBUOYATbHAS, NAPHASL (POPMbI OpearHu3ayuy pabomsl 00OY4arOUUxcsl
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
cywanue u aHanuz mosapuwyel, ucciedosanue, peuleHue 3a0ai no meme.



7. Oobembl Ted. [Lnomansb chepobi-17 yacon

O0beM mpsiMOyTONIBHOTO Tapaenenunena. O0bemMbl IpIMON MpU3Mbl B TUIHHIpPA. OOBEMbI
HAKJIOHHOM IpU3MBbI, TUpaMUIbl 1 KoHyca. O0beM mapa u miomanb cgepbl. O0BEMbI HIAPOBOTO
CErMEHTA, IIaPOBOI'0 CJIOS U ILIAPOBOI0 CEKTOpA.

Dopmobt u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENbHOCIU:

DponmanvHas, UHOUBUOYALLHAS, NAPHAS OPMbI Opeanu3ayuu pabomsi 00YYaAIOUUXC
(KOHTpPOJIBHBIE PA0O0THI). Budsl desmenvrocmu 06yuarOuuxcs.: ciyulanue 00vsACHe Ul yuumers,
Cywanue u aHantusz mosapuwyel, ucciedosanue, peuleHue 3a0ay no meme.

8. [loBTOpEeHHEe Kypca ajredpbl 1 MATEMATHYECKOI0 aHAJIM3a U reoMeTpuu-63.

Pabouast mporpamMmma OpUEHTHPOBaHA Ha IEJIEBBIC MPUOPUTETHI JTyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIIUTAHHUS U COLMATU3AIMH O00ydaronmxcs, chopMyIUpOBaHHbIE B (heaeparbHON
paboueit mporpamme BOCITUTAHUS

Pe3yabTaThl 0CBOEHHS COJAEPKAHMSA KYypca (JIMUHOCTHbIE, MeTaNpeAMeTHbIE U

NpeMeTHbIE)

N3yuenue anredpsl 1 Hayaja MaTeMaTUYECKOro aHaiau3a.l'eomeTpus o JaHHON porpaMme
CHOCOOCTBYET (POPMUPOBAHUIO Y YUAITUXCS JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX
pe3yabTaToB 00ydeHus1, cooTBeTcTBY0IUX Tpebosanusm GI'OC O0O0.
JIn4HOCTHBIE pe3y/IbTaThl:

1) BocnuTanue pOCCUICKON rpa’KAaHCKOW MIEHTUYHOCTU: TaTPUOTU3MA, YBAKEHUS K
OteuecTBY, OCO3HAHUS BKJIaJa OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH;
2) (hopMupOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILLECTBEHHOW PAKTUKU;
3) OTBETCTBEHHOE OTHOIICHHUE K 00YYEHHUIO, TOTOBHOCTH M CITOCOOHOCTh K CAMOPA3BUTHIO H
camM000pa30BaHUIO HAa MPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOLLICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCHEIIHON MpodeccrnoHalbHON U 0011IeCTBEHHON JesITEIbHOCTH;
4) oco3HaHHBII BbIOOP OyayIiel mpodeccuoHanbHOM AesATeTbHOCTH Ha 0a3e OPUEHTUPOBAHMS B
Mupe npodeccuii U npodeccuoHaIbHBIX MPEANOYTEHNI; OTHOLIEHHE K NpodeccroHaIbHON
JeSITeIbHOCTH KaK K BOBMOKHOCTH YYaCTHUS B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX U OOIIEHAIIMOHATILHBIX MP00JeM; GOPMUPOBAHNE YBAKUTEIHHOTO
OTHOLIECHHUS K TPYly, Pa3BUTHUE OIBITA Y4aCTUS B COLIMAIIBHO 3HAYUMOM TPYIE;
5) yMeHHe KOHTPOJIMPOBATh, OLIECHUBATh U aHAIIM3UPOBATH MPOLIECC U pPe3yIbTaT yueOHOU 1
MaTEMaTHUYECKOH EATEIbHOCTH;
6) yMeHUe yNpaBisaTh CBOEH NIO3HABATENbHOM 1€ATEIbHOCTBIO;
7) yMeHHEe B3aUMOJIeHICTBOBATh C OJJHOKJIACCHUKAMHU, IETbMH MJIaJIIIEr0 BO3PAcTa U B3POCIBIMU
B 00pa30BaTeNIbHOM, 00IIECTBEHHO-TIOJIE3HOM, YUeOHO-UCCIEA0BATEIbCKOM, MPOSKTHON
Y IPYTUX BUJAX JEATENBHOCTH;

8) KpUTUYHOCTH MBIIUICHHSI, UHUIIUATHBA, HAXOJYUBOCTh, AKTUBHOCTb IIPU PEIICHUN
MaTEMaTUYECKUX 3aa4.
MertanpeameTHble pe3yJibTaThl:

1) yMeHHe caMOCTOATENBHO ONPEENATh eI CBOEH 1eATeIbHOCTH, CTaBUTh U (POPMYIIHPOBATH
J1s1 ceOst HOBBIE 3a/1a4uM B yuéoe;
2) yMEHHE COOTHOCHUTDH CBOM JIENCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBIIATh
KOHTPOJIb CBOEH IeATEIbHOCTH B IIPOLIECCE JOCTUKEHUS pe3ybTara, ONpeAessiTh ClIOCOObI
NeCcTBUH B paMKaX MPeIOKEHHBIX YCIOBUN U TpeOOBAaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH;
3) yMeHHe caMOCTOSITENIHO IPUHUMATh PELICHUS, IPOBOAUTH aHAJIN3 CBOEH AESTEIbHOCTH,
MPUMEHSTH pa3jINYHble METO/IbI TTO3HAHMUS,
4) BnajeHre HaBbIKAMU TIO3HABATENIbHON, Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHOM
JeSITEIbHOCTH;




5) dbopmupoBaHe MOHITHITHOTO anmapara, yMEHUs CO3/1aBaTh 000OICHUS, YCTAaHABINBATh
aHaJIOTHH, KJIacCU(UIIUPOBATh, CAMOCTOSTEILHO BEIOUPATh OCHOBAHUS M KPUTEPHH IS
KJaccuukanuu;
6) yMEHHE yCTaHaBIMBATh PUUYNHHO-CIICACTBEHHBIE CBSI3HM, CTPOUTD JIOTMYECKOE PACCyKICHHE,
yMO3aKIr4eHne (MHAYKTUBHOE, TEAYKTUBHOE U [10 aHAJIOTUH) U JIEJIaTh BBIBOIBI;
7) bopMupOBaHHE KOMIETCHTHOCTH B 00JIACTH MCIIOIH30BAHUSIMH(POPMAITHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHHe BUIETh MATEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluu B IPYTUX
JTUCIUIUIMHAX, B OKPYKAIOUICHIKU3HH,
9) yMeHHEe CaMOCTOSITENILHO OCYIIECTBIISITh MOUCK B PA3IMYHBIXUCTOYHHUKAX, OTOOp, aHAIIU3,
CUCTEMAaTH3AIMIO U Ki1accu(UKaIUIO HHPOPMAIK, HEOOXOIUMOM ISl peIIeHUs
MaTeMaTHYECKUX MpooOieM, PEACTaBIATh €€ B MOHATHOH popme;
MPUHUMATD PEIICHUE B YCIOBUSIX HEMOTHOW MM N30BITOYHON, TOYHON MIJIM BEPOSITHOCTHOM
UH(POpPMALIUU; KPUTHYECKU OLIEHUBATh U HHTEPIIPETHPOBATH HH(OPMAIIHIO, TOTyYaeMyo 13
Pa3IMYHbIX HCTOYHUKOB;

10) ymMeHure HCII0NIb30BaTh MaTEMATUIECKHE CPEACTBA HATTISIIHOCTH (TpaduKy, TaOJIUIIBI, CXEMBI
U JIp.) JUTSL WJUTFOCTPAIlMU, UHTEPIPETAIlliH, apTyMEHTAIIUH;

11) ymeHue BpIABUTaTh TUIIOTE3BI IPU PEILIEHUH 334a4H, IOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKU;

12) noHMMaHKE CYITHOCTH AJITOPUTMUYCCKUX TPEAMUCAHUIN YMCHUE ISHCTBOBATh
B COOTBETCTBUU C MPEATIOKEHHBIM aJTOPUTMOM.

IIpeaMeTHBIE pe3yabTaThI:

1) oco3HaHue 3HaYEHUS] MATEMAaTUKHU IS [IOBCEIHEBHOM )KM3HU YEJIOBEKA;
2) mpeAcTaBiIeHUE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHUeCKOM JesITeIbHOCTH, 00
JTanax e€ pa3BUTHA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIUBUIN3ALINY;
3) yMeHMeE ONUCHIBATH SIBJICHUS PealbHOr0 MUPa Ha MaTEMAaTUYECKOM S3bIKE; IPECTABICHUE O
MaTeMaTUYECKUX MOHATUAX U MaTEMaTHUECKUX MOJIENSIX KaK O Ba)KHEHWILIEM HHCTPYMEHTapHH,
MIO3BOJISAIOIIEM ONMCHIBATh U U3y4YaTh PA3HbIE NIPOLIECCH] U SIBICHUS;
4) npencraBieHre 00 OCHOBHBIX MOHATHSX, UAESIX U METOAAX aJIreOpbl U MaTEMATUYECKOTO
aHaJIN3a;
5) mpencTaBieHuE O Mpolieccax U SBJICHUIX, UMEIOIINX BEPOSATHOCTHBIN XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PeaJIbHOM MHpe, 00 OCHOBHBIX MTOHATHUSAX JIEMEHTAPHON
TEOPUHU BEPOATHOCTEW; YMEHHE HaXOUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHI B
IIPOCTEHIINX MPAKTUYECKUX CUTYalUsSIX U OCHOBHBIE XapaKTEPUCTUKH CITyUYailHBIX
BEJIMYUH;
6) BIIaJIeHUE METOJIaMH JJOKa3aTeJIbCTB U AITOPUTMOB PEIICHHs; YMEHHUE UX IPUMEHSTD,
IIPOBOAMTD JJOKA3aTeNbHbIE PACCYKACHUS B X0JI€ PELLICHUS 3a1a4;
7) mpaKkTUYECKU 3HAUMMble MaTeMaTHYECKHE YMEHUS U HaBbIKH, CIOCOOHOCTh MX IPUMEHEHUS K
pELICHNI0 MaTeMaTHYEeCKUX U HEMaTeMaTHYeCKUX 3aJ1ad, [IpeiroJiaratolie yMeHue:
* BBINIOJIHATDH BBIYUCIIEHUS C JEMCTBUTEIBHBIMY U KOMIUIEKCHBIMU YHCIIAMU;
* pemaTh palnroHalbHbIE, UPPALIMOHANIbHBIE, T0Ka3aTeIbHbIE, CTEIIEHHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA, CHCTEMbI YPABHEHUH U HEPABEHCTB;
* pemaTh TeKCTOBBIE 33/]a4l apU(PMETHUECKUM CITIOCOOOM, C TIOMOIIIbIO COCTaBJICHUSI U PEIIEHUs
YPaBHEHUM, CUCTEM YPaBHEHUI U HEPABEHCTB;
* HCIIOJIb30BATh aIre0panyecKuil «I3bIK» JJI OMMCAHUS MTPEIMETOB OKPYIKAIOIIEro MUpa U
CO3/1aHHSI COOTBETCTBYIOIINX MAaTEMATUUECKUX MOJEIIEH;
* BBITIOJIHATD TOKJECTBEHHbIE MPe0Opa30BaHMs pallMOHABHBIX, UPPAIMOHATbHBIX,
MIOKAa3aTeNbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHUI;
* BBIMIOJIHATD ONEpaIi HaJl MHOXKECTBaAMHU;
* HCCIIeZI0BaTh (PYHKIMHU C TOMOILBIO TPOU3BOIHON U CTPOUTH UX IpauKu;
* BBIYUCIIATH IUIOMIaAU GUTYP U 00BEMBI TEJ C MOMOUIBIO ONPEAEIEHHOTO HHTErpaa;



* IPOBOJIUTh BBIYUCIICHNUE CTATUCTUYECKUX XapaKTEPUCTHUK, BBIIOIHATh IPUOINKEHHBIE
BBIYMCIICHUS;

* peraTb KOMOMHATOPHBIE 3a/1a4H.

8) Bi1aJilcHNE HaBbIKAMHU MCIIOJIb30BaHUsl KOMIIBIOTEPHBIX TPOTrPAMM IIPU PELICHUN
MaTEeMaTUYeCKUX 3a/1a4.

IInanupyemMble pe3yJbTaThbl H3yYeHHUSs] YUeOHOT 0 peIMeTa

11 kace
1. Iloka3zatenbHas u Jorapupmudeckass GyHKIUH

Buinycknux nayuumcsi:

* IOHUMATh M UCTIOJIH30BaTh (PYHKIIMOHAIBHBIC TOHSTHUS, SI3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHMUs ),

* BBITIOJIHATH IOCTPOCHUE TPaGUKOB (DYHKIIHI C IIOMOIIBIO T€OMETPUICCKUX MPEOOPA30BAHHMIA;
* BBITNIOJIHATH OCTPOCHUE TPAPHUKOB TPUTOHOMETPUIECKHX, TOKA3ATSIBHBIX U
norapudmuueckux GyHKIHUI;

* HCCIJIEZIOBATh CBOMCTBA (DYHKITHIA;

* MIOHUMATh (PYHKIIMIO KaK BKHEHIIIYI0 MATEMAaTHYECKYIO MOJICIIb JJIsl ONTMCAHUS TIPOIIECCOB U
SIBJICHUI OKPY’KAIOIIETO MUPA, MPUMEHATh (PYHKIMOHATBHBIN S3bIK JJIS1 OMUCAHUS U
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTHYNHAMH.

BoinyckHux noayuum 603mMOoNCHOCMb.

® IIPOBOAUTH UCCIICAOBAHMsA, CBA3AHHBIC C U3YUCHUCM CBOICTB (1)YHKHI/II7I, B TOM 4YHUCJIC C
HCIIOJIb30BAHHUEM KOMIIBIOTEPA,

¢ MCII0JIb30BAaTh q)YHKLII/IOHaJIBHI)Ie MMpEaACTaBJIICHUA U CBOMCTBaA (1)YHKIII/H>'I U pCIICHUA 3a/1a4 U3
Pa3JIMYHbIX pa3aCsIOB KypCa MaTECMAaTUKH.

2.MHTerpas u ero npuMeHeHue
Buinycknux nayuumcsa:

* IOHUMATh TEPMHUHOJIOTHIO 1 CHMBOJIUKY, CBSI3aHHYIO C IIOHATHSIMHU HHTETpaia;
* peraTh HEPaBEHCTBA METOJIOM UHTEPBAJIOB,;

* BBIYUCIISATH IPOU3BOJHYIO U IEPBOOOPA3HYIO (QYHKIIUY;

* HCIOJIB30BaTh IPOU3BOJHYIO IS MCCIIEIOBAHUS U MIOCTPOEHUS Ipa(UKOB PYHKIHUH;

aHaIM3a

* IOHUMATh F€OMETPUYECKUNA CMBICIT ONpeAEIEHHOTO HHTETpaa;

* BBIYMCIIATH ONPEEIEHHBIA HHTETPAJL.

Buinycknux noayuum 603MO}CHOCb:

* chopMuUpOBaTh MPECTABICHHUE O TIpeesie PYHKIUU B TOUKE;

* chopMupOBaTh MPECTABICHUE O IPUMEHEHHH T€OMETPHUECKOTO CMBICIIa HMHTErpalia B Kypce
MaTeMaTHKH, B CMEKHBIX TUCIUITIHAX;

* chopMupoBaTh U YriryOuTh 3HaHUS 00 UHTErpae.

3.2aemMenTHI KOMOUHaTOpuKH 1 Bbuaom HeloTona

Buvinycknux nayuumces:
* pemrath KOMOMHATOPHBIE 337a4M Ha HAXOKCHHE KOTUYeCTBa 00BEKTOB MIIM KOMOMHAIIN;
* mpuMeHATh hopmyny OnHoma HeroTOHA 11t peoOpa3oBaHus BRIPAKCHHUI;



* HCTIOJIb30BaTh METOJT MAaTEMaTHYECKONW MHIYKIIUU VIS TOKA3aTeIhCTBA TEOPEM U PEIICHHS
3a1ad4;

Buvinycknux nomryuum 603mooicnocms:

* HAYYUTHCA CIICIMAIBHBIM TPUEMAM pellIeHUs] KOMOMHATOPHBIX 3a/1a4;

* XapaKTepHU30BaTh MPOIECCHI U SIBJICHUS, UMCIOIIUE BEPOITHOCTHBIN XapakKTep.

4.971eMeHTbI TEOPUH BePOSITHOCTH

Buinycknux nayuumes:

* HCIIOJIB30BATh CIIOCOOBI MPEJICTABICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX;
* BBITIOJIHATH OTIEPAIIUU HAJl COOBITUSMU U BEPOSTHOCTSIMH.

Buinyckuux nonyuum 603mMoiCHOCHb:

* XapaKTepU30BaTh MPOLECCHI U SIBJICHUS, UMEIOLIUE BEPOSITHOCTHBIN XapaKTep

5. KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE

Buinycknux nayuumces:

* OIIEpPUPOBATH MOHATHEM «IAEKAPTOBBI KOOPIAMHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJIbHOIO Napajuleenuea;

* HAXOJUTb IIPUMEPBI MATEMATUUECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OT€YECTBEHHOH U
BCEMHUPHOH UCTOPHUEH;

* [IOHUMAaTh POJIb MaTEMATUKU B pa3BuTUH Poccum.

Buinycknux noayuum 603mM0odiCHOCb:

* IPUMEHSATH JUISl peLLIeHHs 3a/1a4 TeOMEeTpHUECKUe (DAaKThI, €ClIN YCIOBUS IPUMEHEHUS 33/1aHbl B
ABHOU (hopMme;

* peraTh 3aJ1auy Ha HaX0XKJICHHE T€OMETPUUECKUX BEIMUYHUH 110 00pa3laM WK alropuT™Mam;

* JIeaTh IJI0CKKUE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX (QUTYDP, B TOM YHUCIIE PUCOBATh
BUJ CBEPXY, COOKY, CTPOUThH CEUEHHsI MHOTOTPAaHHHUKOB;

* HCII0JIb30BaTh CBOMCTBA FT€OMETPUUECKUX (DUTYP TS pEeLICHUS 334a4 IPaKTHYECKOT o
XapakTepa M 3aJa4 U3 Apyrux obnacteil 3HaHUl;

* pemath NpocTeiIne 3aJaul BBEIEHUEM BEKTOPHOTO Oa3uca.

6.Tena Bpamennst

Buinycknux nayuumcsi:

* U3BJIEKAaTh MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPeACTaBIECHHYIO
Ha YyepTexax;

* IpUMEHATH Teopemy [Tudaropa npu BEIYMCICHUN 3JIEMEHTOB CTEPEOMETPUUYECKUX DUTYD;

* HaXOJIUTh O0BEMBI U IJIOIIAN IOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;

* pacrio3HaBaTh TeJa BPALEHUs: KOHYC, LWIMHAP, cepy U map;

* HCIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYDP AJIS peIIeHUs 3a/1a4
MPAKTHYECKOIO COJIEPIKaHNUS;

* COOTHOCHUTH IIJIOMIAIN MIOBEPXHOCTEN Tell OJJMHAKOBOM (DOPMBI U pa3IMUHOrO Pa3Mepa;

* OIICHHMBATh (OPMY MPABHIBHOTO MHOTOIPAaHHHKA [TOCIIE CITUIIOB, CPE30B U T. M. (ONpeneniTh
KOJIMYECTBO BEpIIMH, pEOep U rpaHel MOJyYEeHHBIX MHOTOIPaHHUKOB).

Buinycknux noayuum 603MO}CHOCb:

® IPUMCHATb TCOMCTPUYCCKHUEC q)aKTI)I JJI pCUICHUA 3a1a4, B TOM YHUCJIC NPCAIoIararommux
HECKOJIBKO LIarOB PELICHMUS;

* ONKCHIBATH B3aMMHOE PACIIOJIOKEHHE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

* (popmynupoBaTh CBOICTBA M MPU3HAKHU (PUTYD;

¢ I10Ka3bIBaTb rCOMCTPUUCCKHUEC YTBCPIKIACHUAA,

* 33/1aBaTh MIJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT.



7. Oobembl Te. [Lnomansb chepol

Buinycknux nayuumes:

* HaXOJIUTh O0BEMBI U IIIOMIAN IOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB ¢ TPUMEHEHUEM
dopmy;

* pacrno3HaBaTh Tejia BpallleHUs: KOHYC, [IHIMHAP, chepy U 1map;

* BBIYUCIIATH OOBEMBI U TUIOMIAIM TOBEPXHOCTEH MPOCTEHIITNX MHOTOI'PAaHHUKOB U T
BpallleHUs C TOMOILBIO POPMYIT;

* HaXOAUTh MPUMEPHI MATEMAaTHUYECKUX OTKPBITUN M UX aBTOPOB, B CBSI3U C OTCUECTBEHHOW U
BCEMUPHOMN UCTOPHUEH;

* HCIOJIB30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYP /IS pEIICHUS 3a/1a4
MPAKTUYECKOTO COJIEPIKaHNUS;

* COOTHOCHUTD IIJIOIAIN MIOBEPXHOCTEN TeNl OJJMHAKOBOM (DOPMBI U pa3IMYHOTO Pa3Mepa;

* olleHUBaTh (GOpMY NMPABUIHLHOIO MHOTOTPAHHHKA ITOCJIE CIIUJIOB, CPE30B U T. II. (ONPEAEsATh
KOJIMYECTBO BEPILIUH, pEOep U rpaHeil MOITy4eHHBIX MHOTOTPAHHUKOB).

Buinyckuux nonyuum 603mMoiCHOCHb:

* opmynupoBaTh CBOICTBA M IPU3HAKHU (PHUTYD;

* IOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

* 3a]1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHHAT;

* BJIAJICTh CTAHJAPTHON Ki1accu(UKaIMel MPOCTPAHCTBEHHBIX (GUTYp (MUPAMUIbI, IPU3MBI,
napajuieJaenunesb);

* WCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (GUTYp [UIsl pelIeHUs 3aJad MPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 Ipyrux 00Js1acTeil 3HaHUi.

8. [loBTOpEeHMe Kypca ajiredpbl 4 MaTeMATHYECKOr0 aHAIU3a U TeoMeTpUM

Yueonsiii m1an OOII OOO oTBoaAMT HA N3yUYeHHe aJredpbl 1 HAYAJIa MaTEeMAaTHYeCKOI0
aHa;u3a (4 yaca B HeJles110), reomeTpus (2 yaca B Hees10) B 11 kiiaccax cpeaHeil HIKOJIbI.
To ecTb Bcero 6 yueGHbIX 4aCOB B He/leJII0 B TeUeHHe KaK10ro roaa od0yyenus (34 yueOnble
Heaean), Bcero 201 gac.

TemaTnueckoe nJIaHMpoBaHUe
Auredpa 11 knace

Ne
n/n | Coaep:kanue Peanuzamus Koa | Kour
BOCIIMTATEILHOIO uYec | posb
MOTEHI[HAJIA YPOKA TBO | Hple
(BUABI ¥ pOpMBI 4aco | pa6o
JIeATETbHOCTH) B TBI
l" 1aBa 1 H06y>1<aeHI/Ie NIKOJBbHUKOB
cobuo1aTh Ha ypoKe
Ioka3aTenbHas u JJorapupmuyeckas OBIETPHHATEE HOPMBI
(l)yHKllI/ll/l (26 lI.) MOBEJIEHU, IIpaBUIa
OOIIEHHS CO CTAPIIUMH 2
(yuuTensmMu) U CBEpCTHUKAMU
(IIKOJIBHUKAMM), TPUHIIHIIBI
y4eOHOI AUCIMIUIMHEL 1
CaMOOpraHU3aL1
1 CreneHb ¢ MPOU3BOJIBHBIM JIEUCTBUTEIIBHBIM 4
nokazaresneM. IlokazarenpHas (l)yHKI_II/IH
2 [Toka3aTenbHbIC ypaBHEHHSI 4
3 [TokazaTenpbHBIC HEPABEHCTBA 4




KonTtponbHast pabora Nel 1
4 Jlorapudm u ero cBoiicTBa S
S Jlorapudmuueckasi QyHKIuUs 1 €€ CBOHCTBA 5
6 JlorapupMudeCKie ypaBHEHHSI 6
7 JlorapugmuuecKkue HepaBeHCTBA 4
8 [Tpou3BoaHBIE IOKA3aTEIBHOMN U 3
JorapupMuuecKoi QyHKIHHA
KontposbHas padora Ne2 1
T'i1aBa 2 IIpuBnedeHue BHUMaHUS
IIKOJBbHUKOB K IECHHOCTHOMY
HNuTterpan u ero npumenenue (14 4.) ACTIEKTY H3Y4aEMOTO Ha
yYpOKe MaTepuana,
opraHusanus ux paboTsl ¢
T0JIy4aeMOM Ha ypoKe
COLUAJIBHO 3HAYUMOMN
nHpOpMaIeH,
WHULUMPOBAHUE €€
06Cy)KI[eHI/I${, BBICKa3bIBaHHC
yyanuMucs CBOEro MHEHUA
1o ¢€ MOBO/1Y, BEIPAOOTKH
CBOErO K HEl OTHOLICHUS
9 ITepBooOpa3zHas 3
10 | IIpaBmsia HaXOXACHUS IEPBOOOpa3HOU 3
11 [Tnomanas KpUBOJUHEHHON TpATICIIUH. 6
OnpenenéHHbII MHTErpajl
12 | Beruncnenue 00bEMOB TeI 1
KonTponbnas pabota Ne3 1
I';1aBa 3 Opranu3zanus megdcTa
MOTHUBHUPOBAHHBIX U
JJyieMeHThl KOMOMHATOPpUKH. BuHOM S —
HbioTona (13 ‘I.) HaJ MX HEYCICBAIOIUMHU
OJJHOKJIaCCHUKaMH, JarolIero
IIKOJIbHUKAM COLIMAaJIbHO
3HAYHUMBIHA OIBIT
COTPYJIHUYECTBA U B3aUMHOM
TIOMOIIHA
13 MeTto1 MaTEMaTUYECKON MHTYKIIUU 4
14 | IlepecTaHOBKH, pa3MeLICHUs 3
15 | Coueranus (koMOMHALIMN) 2
16 | burom HeroToHa 3
KontposabHas padora Ned 1
I'nasa 4 Bxrouenue B ypok UTPOBBIX
npoueayp, KOTopble
DJIeMeHTBI TeOPHHU BEPOATHOCTH (26 4.) HOMOTAIOT TIOZLIEpKATS
MOTHBAIIUIO Z[eTeﬁ K
TMOJTyYEHHUIO 3HAHUH,
HAJTQXKMBAHHUIO MO3HUTHBHBIX
MECXIIMYHOCTHBIX OTHOLUeHl/Iﬁ
B KJ1IaCC€, MOMOrarT
YCTaHOBJICHUIO
OOpoOKenaTenbHON
aTMocdepsl Bo BpeMs ypoKa
17 | DnemeHTsl KOMOMHATOPUKHU M OMHOM HbloTOHA 2
18 | AKCHOMBI T€OpUHU BEPOSITHOCTH 3
19 | YcioBHasi BepOSTHOCTh 4
20 | He3zaBucumble cOOBITHS 5
21 | CiyyaiiHas BeTMUMHA 3
22 | Cxema bepnynu. bunapHoe pacnpeseieHue. 3




23 | XapakTepHUCTUKH CIyYailHOW BEITHYUHBI 4
24 | MaTeMaTH4eCKOe OKHUJIAaHUE CYMMBI CITyYaifHBIX 1
BEJIMYUH
KoHntposbHas padota Ne5 1
I'naBa 5 IoBTopenue (134.) IIpumeneHnue Ha ypoke
HWHTEPAaKTUBHBIX (OpM
paboTHI ygammxcs:
UHTEJUICKTYaJIbHBIX UTD,
CTUMYJIHMPYIOIIHX
NO3HAaBaTCIIbHYI0 MOTHUBAllUIO
IIKOJIbHUKOB; TPYIIIOBOM
paboTsl nnu paboThl B mapax,
KOTOPBIC y4aT IIKOJbHUKOB
KOMaHIHOH paboTe u
B3aHMOHeﬁCTBHIO C IpyTruMu
IEThMH
[ToBTOpEHME Kypca anreOpsl U Hava 12
MAaTEMATHYECKOr0 aHAJIN3a
Hrorosast KoHTpoIbHAs paboTa 1
I'eomerpus 11 kaacc
Ne Conep:xanue y4eOHOro MaTepuaJia Peanuzanus Koa | Kon
n/n BOCIIMTATEJbHOI0 uyec | Tpo
NOTEHIHAIA YPOKa TBO | JIbH
(BuUABI ¥ popMBI 4yaco | ble
JesiITeIbHOCTH) B pabo
ThI
I'naBa 1 VcraHoBneHue 1
JOBEPUTEIIbHBIX OTHOILIEHUI
KoopannaTts! 1 BekTOpHI B pocTpancTie (16 4.) MEKILY TI€/IarOTHYECKIM
PpabOTHUKOM U €ro
00yJaronMucs,
CTIIOCOOCTBYOLIHX
TIO3UTUBHOMY BOCIIPUATHIO
00y4aromMucs TpeboBaHuI
Y IIPOCKO TeAarorunyeckoro
pabOTHHKA, PUBICUCHUIO X
BHUMaHMsI K 00Cyk1aeMoi Ha
ypoKe HHpOpMaInu,
AKTHUBHU3allUHU UX
N103HAaBaTEIbHON
JCATCIIbHOCTH
1 JlekapTOBBI KOOPIMHATHI TOUKHU B MIPOCTPAHCTBE 2
2 BexTops! B ipocTpaHCTBE 2
3 CroxeHue 1 BEIMUTaHHE BEKTOPOB 2
4 YMHOXEHHE BEKTOpa Ha yucio. ['oMoreTus 3
5 CkasnsipHOE IPOU3BEJICHUE BEKTOPOB 2
6 I'eomeTpruyeckoe MECTO TOUEK MPOCTPAHCTRA. 3

YpaBHEHHE IIIOCKOCTU




Konrtponbnas pabora Nel

I'naBa 2

Tena Bpamenus (29 4.)

BkutoueHHe B YPOK HI'POBBIX
IpoLeayp, KOTOPbIE
IIOMOTAIOT TIOJUIEPIKATD
MOTHBAIIHIO JIeTeH K
TIOJTyYSHUIO 3HAHUH,
HaJIa)XKMBAHUIO ITO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIICHHH
B KJIacCe, IOMOTal0T
YCTaHOBJICHHUIO
noOposKenaTenbHON
aTMocdepsl BO BpeMs ypoka

7 Lunuanp 3
8 KomOuHanmy uunuHapa u Ipu3Mbl 2
9 Konyc 3
10 | YcedéHHBIIT KOHYC 2
11 | KomOuHanmm KOHyca U MTUPaMUIBI 3
KontponsHas pabora No2 1
12 | Cdepa u map. YpaBaeHnue cepsl 2
13 | B3aumHoe pacrnonoxeHue chepsl U MIIOCKOCTH 3
14 | MHororpaHHUKH, BIIUCaHHBIC B cepy 3
15 | MHororpaHHHKH, OIICAHHBIE OKOJIO Cephl 3
16 | KomOunanmyu nunmuHapa u chepsl, KOHyca U cepsl 3
KonTtponbnas pabora Ne3 1
I'nmaBa 3 IIpumeHneHue Ha ypoke
00némbl Teut. Ilnomans cdepni (17 4.) MHTCPaKTHBHEIX (OpM
paboThI yHaIuxcs:
WHTCIJUICKTYaJIBHBIX UTp,
CTUMYJIMPYIOIIUX
IMO3HAaBaTCJIbHYI0 MOTHUBALIUIO
IIKOJILHUKOB; TPYIIIIOBOM
paboTel nu paboThI B apax,
KOTOPLIC y4aT HIKOJIbHUKOB
KOMaHAHOU paboTe 1
BSaI/IMOHeﬁCTBI/IIO C IpyTruMu
JIETbMU
17 | O6bém Tena. @opMyIbl ISt BRIYUCIICHHS 00bEMa 3
PU3MBI
18 | ®opmydbl uTst BEIYUCTICHUST 00bEMA TUPAMUIIBL, )
YCEUEHHON MUpamMuIbl
Kontposbnas padora Ned 1
19 OO0BEMEI Tel BpallleHus 5
20 | Ilnomans chepsl 2




Kontponbaas padora Ne5

IMoBTOpEHHE U CHCTEMATH3ALMS Y4eOHOr0 Opranmsarus megersa
MaTepl/Iaﬂa MOTHUBHUPOBAHHBIX N
SpyAUPOBAaHHBIX YyHallIUXCs
HaJ UX HEYyCIIEBAIOLUIMU
OJJHOKJIaCCHUKAaMH, Jaromecro
IIKOJIbHUKaM COIINaJIbHO
3HAYUMBIN OTIBIT

COTpyAHUYIECTBA U B3aUMHOI

TIOMOIIH

HrtoroBast KOHTpOJIbHAS paboTa







