Pa6ouasi nporpamma yueoHoro kypcea '"I'eomerpus"
(0a30Bblii ypoBEHD)

[Iporpamma mo MaTtemaTnke Ha YpoBHE cpeqHero obmero odpasoBanms pa3zpadorana Ha ocaHoe PI'OC COO ¢
Y46TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHUH, MPEABABIACMBIX K MaTeMaTHIeCKOMY OOpa30BaHHIO, M TpPaIUIIUIl
poccuiickoro o0OpaszoBanusi. Peanuzanusi mporpaMMmbl 10 MaTeMaTHKe O0ECHeYMBaeT OBJIAJICHHE KIIIOYEBBIMU
KOMITCTEHIIMSMH, COCTaBJSIIOLIMMH OCHOBY JJIsl CaMOpPa3BUTHs W HENPEPHIBHOIO 00pa3oBaHMs, IIEIOCTHOCTD
0O0IIEKYyIbTYPHOTO, INYHOCTHOTO ¥ MO3HABATEILHOTO Pa3BUTHS JINYHOCTH 00 y4JarOIHXCS.

B mporpamme mo MaremaTuke YYTEHbl HJACH M IOJIOKEHMS KOHIETIUH Pa3BUTUS MaTeMaTHYEeCKOro
oOpazoBanust B Poccuiickoit ®enepanyn. B cooTBeTCTBHM C Ha3BaHWUEM KOHIEIIIIMM, MaTeMaTHueckoe oOpa3oBaHUE
JIOJDKHO, B YaCTHOCTH, ITPEAOCTABIATh KAKJOMY 00y4aronieMycsi BO3MOXHOCTh JOCTH)KEHHSI YPOBHSI MaTeMaTH4YECKUX
3HaHUI, HeOOXOAMMOTO /IS JabHEWIeH YCIIeTHOH KU3HH B 00IIecTBe. FIMEHHO Ha pemieHne STOH 3a1adn HallelieHa
IporpamMma 1o MaTeMaTHKe 0a30BOTO YPOBHSI.

MatemMaTika — ONOPHBIA TpeAMET IS W3YYCHHS CMEXHBIX MAUCIUIUINH, 4YTO JeJaeT 0a30BYIO
MaTeMaTHIECKYIO MMOATOTOBKY HEOOXOAMMOIA.

[IpakTrdeckas MOIE3HOCTh MATEMAaTHKH O0YCIOBICHA HAIMYHEM MPOCTPAHCTBEHHBIX (DOPM, KOJIMIECTBEHHBIX
OTHOIICHHUH, SKOHOMHYECKHX pPAacUYeTOB; HEOOXOIMMOCTHI0 MATEeMAaTHYCCKAX 3HAHWH B TOHWMAaHUH NPHUHIUIIOB
YCTPOWCTBA M HCIOJIb30BAHUSI COBPEMEHHOI TEXHHKH, BOCIPHATHS W WHTEpPHpETals Pa3HOOOpa3HOW COIMANbHOM,
SKOHOMHUYECKOH HH(pOpPMAIMK; NPAKTUYECKUX NPHUEMOB T'€OMETPUYECKHX HM3MEpEeHHH U IOCTPOCHHH, YNUTEHUS
nHpopManuy, NpecTaBIeHHOM B BUIe TabIML, IUarpaMM U rpadukos.

IIpuMeHeHre MaTeMaTHYECKOTO CTHUIIS MBIIIICHUS, IPOSBIIAIOIIErOCs B ONpeAeIEHHBIX YMCTBEHHBIX HaBBIKaX,
mpuéMax M METOJaxX MBIIIJICHH 4YelloBeKa, Ipoleccax oO0O0OIIeHMsT W KOHKpETH3allMH, aHalu3a M CHHTE3a,
KIaccHQUKAU H CUCTEMAaTH3alldd, a0CTparupoBaHWS W AaHAJOTHHA Kak (OPMHPOBAHWH ANTOPUTMUYECKON
KOMIIOHCHTHl MBIIUICHHAS ¥ BOCHHTAHWM YMEHHH JOEHCTBOBaTH IO 3aJaHHBIM aTOPUTMaM, MO3BOJILIIOIICH
COBEPIICHCTBOBATh W3BECTHHIE W KOHCTPYHPOBATh HOBBIE. OOBEKTHI MaTEMAaTHYCCKUX YMO3AKIIOUECHUH, MpaBUiIa UX
KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXAHHM3M JIOTHUYECKHX IIOCTPOSHHH, CIOCOOCTBYIOT BBIPaOOTKE YMEHHUH
(hopMynHpOBaTh, 000CHOBBIBATh U JOKA3HIBATH CYXKICHUS, TEM CAMBIM Pa3BHBAIOT JIOTHYECKOE MBIIIICHHE.

OOydeHne MaTeMaTHKe KaK BO3MOXKHOCTh pa3BUTHA Yy OOYYAIOMHUXCS TOYHOW, paIlMOHANBHOH U
nHpopMaTUBHON peur, yMeHHs: OTOUpaTh HauboJiee MOIXOMAIINE SI3BIKOBBIE, CHMBOJIHYECKUE, TpaduuecKie cpecTBa
JUISL BBIpa)KEHUsI CY>KICHUH M HAIJISITHOTO UX MPEeACTaBICHUS.

OOmiee 3HAKOMCTBO C METOJaMM ITO3HAHUS JACHCTBUTEIBHOCTH, NPEACTABIEHHE O IpeIMeTe U MEeTone
MaTeMaTUKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX M TI'YMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX HPUMEHEHUS
MaTeMAaTHKH JUIS PeIICHUS HAYyYHBIX M MPHUKJIAJAHBIX 33124 KaK HeOOXOAUMBIH KOMIIOHEHT 00IIeil KyIbTypHI.

M3yueHne MaTreMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCHHTAHHUIO YeJIOBEKA, MOHMMAHHUIO KpacoThl U
M3AMIECTBA MATEMATHICCKUX PACCYKICHHUN, BOCIIPUATHIO T€OMETPUIECKUAX (HOPM, YCBOSHHUIO HICH CHMMETPHH.

[IpuopureTHBEIME TIETIMEU 00y4eHus MaTemaTuke B 10—11 xiraccax Ha 6a30BOM YpOBHE SIBISIOTCS:

(hopMupoBaHHE IICHTPATHHBIX MATEMaTHYECKUX IMOHATHH (YHCIO, BENWYHMHA, TeoMeTpuieckas (urypa,
IepeMeHHas, BEpOSITHOCTh, (DYHKIHS), 0OCCHCUMBAIOIINX MPEEMCTBEHHOCTh M IEPCIEKTHBHOCTh MaTEMaTHYECKOTO
00pa3oBaHUs 00YJaIOIIIXCS;

MOJBEICHUE OOYJarOMUXCs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHHWIO B3aUMOCBSI3M MAaTEMAaTHKH U
OKPY’KaIOIIEeTo MUPa, TOHUMAaHHEe MaTEeMaTHKH KaK YacTH O0Iel KyIbTyphl YeJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEHl 00yd4arommxcs, Mo3HaBaTeJIbHOW aKTHBHOCTH,
HCCIIeAOBATEILCKUX YMEHHUH, KPUTHYHOCTH MBIIIJICHNS, HHTEpeca K U3Yy4EeHHIO MaTEMaTHKH;

(dopmupoBaHue (YHKIIMOHAIBHOW MaTeMaTHYeCKOH I'PaMOTHOCTH: YMEHHs paclo3HaBaTh MaTeMaTHUeCKHe
aCTeKThl B pEAIBHBIX JKU3HEHHBIX CHTYAIMsIX W TIPH H3YYEHHH JAPYIUX YYE€OHBIX TPEAMETOB, TIPOSBICHUS
3aBUCHMOCTEH 1 3aKOHOMEpPHOCTEH, (OPMYIMPOBATh UX HA SA3bIKE MAaTEMAaTHUKH M CO3/1aBaTh MaTEeMaTHYEeCKUE MOJICIH,
INPUMEHSATh  OCBOGHHBI  MaTeMaTHUeCKUIl ammapar Juii  peleHUs  MpPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
HMHTEPIPETUPOBATh U OLICHUBATh [10JyUYCHHBIE PE3YIbTATHI.

OCHOBHBIMU JIMHUSIMU cofepxaHust MatemaTuku B 10—11 kjaccax sBisitoTcs: «Hucia M BBIYUCICHUS,
«Anrebpa» («Anredpandeckre BhIpaXKeHUs», «YPaBHEHUS M HEpaBEeHCTBa»), «Hauama mareMaTHUecKOro aHaiusay,
«I"'eomeTpus» («I'eomeTprueckne GUIyphl U UX CBOHCTBaY, «/I3MepeHne reoMeTpHUECKUX BETUYHNHY), «BeposTHoCTh 1
craructukay. ComeprkaTeslbHbIC TUHAN PAa3BUBAIOTCS MAapaUIEIbHO, KaX/1as B COOTBETCTBUH C COOCTBEHHOH JIOTHKOH,
OJIHAKO HE HE3aBHCHMO OJHA OT JIPYrod, a B TECHOM KOHTaKTe€ M B3auMMOJeHCTBUH. VX 0OBeAMHSET JOTHYecKas
COCTaBIAIONIAs, TPATUIMOHHO TIPUCYIIas MAaTeMaTHKe ¥ TPOHU3BIBAIONIas BCE MAaTeMaTHYECKHE KypChl U
conepxarenpable muHUN. ChopmynupoBannoe B ®I'OC COO TpeboBaHHME «BIaJCHWE METOIAMHU JOKAa3aTeNbCTB,
AITOPUTMAMH DPEUICHHS 3a7ad, YMEHHEe (OpMyIMpOBaTh OIpENeNeHUsl, aKCHOMBI W TEOPEMBI, NPUMEHATH WX,
MIPOBOJIUTE JOKAa3aTeNIbHBIE PAcCCY)KACHHWS B XOJE pEMIeHHWS 3aJad» OTHOCHUTCA KO BCeM Y4eOHBIM Kypcam, a
(OpMHpPOBaHUE JIOTMUECKMX YMEHHWH paclpefensieTcsi 10 BCEM IoiaM OOydYeHHsI Ha YpPOBHE CpPEAHEro oOIIero
00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO martemarvka sBISIETCS OOS3aTENbHBIM NPEJAMETOM Ha JAHHOM YpPOBHE
oOpazoBanus. [IporpamMmoli 1Mo MaremaTrHKe HperycMaTpHBaeTCsi M3ydeHue ydeOHoro mpeamera «MaremaTHka» B
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pamkax TpEX y4eOHBIX KypcOB: «AnreOpa W Hadalla MaTeMaTHYECKOTO aHaiu3ay», «IeoMmerpus», «BeposTHOCTh H
cTaTucTHKay. OOpMHUPOBAaHNE JIOTHYECKUX YMEHHH OCYIIECTBIICTCS Ha MPOTSHKCHWH BCEX JIET OOy4YCHHS Ha YpOBHE
cpemHero oOmiero oOpa3oBaHUs, a JIEMEHTHI JIOTHKH BKIIOYAIOTCS B COAEP)KaHHE BCEX HAa3BAaHHBIX BHIMIE YICOHBIX
KYpPCOB.

OO111ee YnCI0 4acoB, pEKOMEHIOBAaHHBIX Il n3ydeHus: Mmarematuku — 340 yacos: B 10 kiacce — 170 yacos (5
yacoB B Hezenmo), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

B OOII COO npeaycMOTpeHO HEMOCPEICTBCHHOE MPUMEHEHHE MpH peanu3anuu obs3arensHor yactu OOI]
COO o¢enepanbHO# pabouelt mporpaMmsl 1o yueOGHOMY Kypey «Ieomerpusi».

BaxHocTh y4yeOHOro Kypca TIeOMETpHM Ha YPOBHE CpenHero oOmero oOpa3oBaHHs OOYCIIOBJICHA
MPAaKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX M IIPEJMETHBIX PE3yJIbTaTOB OOy4YEHUS] TEOMETPHU B HAIlPaBICHUH
JUYHOCTHOTO pa3BUTHs oOydaromuxcs, GpopMupoBanus (yHKIHOHAIHHON MaTeMaTHYECKOW IPaMOTHOCTH, W3YYCHUS
IpYTuX ya9eOHBIX AUCIUILTHH. Pa3BuTne y o0ydaromuxcs MpaBWiIbHBIX MPEACTABICHNN O CYIIHOCTH M IPOUCXOKICHUN
TEOMETPUUECKUX aOCTpaKIni, COOTHOIICHHH PEaJbHOTO WM HACATBHOTO, XapakTepe OTPaKCHHS MaTeMaTH4eCKOi
HAyKOH SIBICHWH W TIPOILECCOB pEaTbHOTO MHpPA, MECTe T€OMETPHH B CHCTEME HayK M POJId MaTeMaTHIeCKOTO
MOJIENMPOBAaHMS B HAYYHOM I[O3HAHWM W B TPAKTHKE CHOCOOCTBYeT (DOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS
oOyJaromuxcs, a Tak)Ke KadecTB MBIIUICHHSI, HECOOXOIMUMBIX IS aJallTalliil B COBPEMEHHOM OOIIEeCTBE.

I'eomeTpus siBis€TCS ONHMM U3 0a30BBIX IMPEAMETOB HAa YPOBHE CpEJHEro oOuiero oOpa3oBaHUs, TaK Kak
obecrieunBaeT BO3MOXKHOCTh U3yYEHHUS KaK JUCIHUIUIMH €CTECTBEHHO-HAYyYHO! HAlpaBIeHHOCTH, TaK U TYMaHUTapHOH.

Jlornueckoe MbluIeHHE, GOPMUpYyEMOE HPH H3YYeHHU OOYYaIOIIMMHCS MOHSATUHHBIX OCHOB T'€OMETPUH U
MIOCTPOCHUU IICTIOYKU JIOTHYECKUX YTBEPXKICHUH B XOJe pelIeHHS I'€OMETPUYECKHX 3a/Jay, YMEHUE BBIABHraTh U
ONpOBEPraTh THUIOTE3bl HENOCPEACTBEHHO MCIONB3YIOTCA NPU PpEIIeHHH 33Jad €CTeCTBEHHO-HAy4HOTO ITMKJIA, B
YaCTHOCTH W3 Kypca (QH3UKH.

OpueHTanus YeIoBeka B IPOCTPAHCTBE — YCIOBHUE €r0 COIMATBFHOTO OBITHSA, OpMa OTpaXKEHHS OKPY’KAIOIIEeTO
MHpa, YCJIOBHE YCIECIIHOTO TIO3HAHWSA W AaKTUBHOTO IpeoOpa3oBaHus naelcTBUTenpHOCTH. OmepupoBaHue
MIPOCTPAHCTBEHHBIMHU 00pazaMu OOBEIUHICT pa3HbIC BUABI YUCOHOW M TPYOOBOI AEATENEHOCTH, SBISACTCS OTHUM W3
po¢eCCHOHATPHO BaKHBIX Ka4eCTB, IIOATOMY aKTyajbHa 3a1ada (GOpMUPOBAHUSA Y O0YIAIOMINUXCS IPOCTPAHCTBEHHOTO
MBIIIUTCHHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBINUICHHUS — CYIIECTBEHHOTO KOMIIOHCHTA B MOJATOTOBKE K MPAaKTUIECKOI
JeSITeIbHOCTH TI0 MHOTUM HAaIlPaBJICHHSM.

Llenb ocBoeHus mporpammbl yueOHoro kypca «[‘eomeTpus» Ha 0a30BOM ypoBHE OOy4YeHUsS —
00111600pa30BaTEILHOE U OOIMIEKYIBTYPHOE Pa3BUTHE 00YUAIOIIUXCS Yepe3 00ecreueHHe BO3MOKHOCTH TPUOOPETEHHUS
1 UCTIONB30BAaHMUS CHCTEMATHYECKUX I€OMETPUYECKUX 3HAHWM M JACHCTBUIL, CHEIM(PUIHBIX TEOMETPUH, BOZMOKHOCTH
YCIIEIIHOTO TIPOJOJDKEHUST 00pa30BaHHUS IO CHEIHAIBHOCTSIM, HE CBS3aHHBIM C MPHUKIAJHBIM HCIIOJIB30BAHUEM
TEOMETPHH.

[IpropuTeTHEIMA 3a/1a4aMi OCBOCHHUS yueOHOTo Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11 kmaccax
SIBIISTEOTCSL:

(hopMupOBaHHE TPEACTABICHUS O TEOMETPUN KaK YaCTH MHPOBOW KYJIBTYPHI I OCO3HAHHUE €€ B3aUMOCBS3H C
OKPYKAIOIIIM MHPOM;

(hopMupoBaHHE TIPECTABICHUS O MHOTOTPAaHHHKAX W TellaX BpAIICHUS KaK O BaXHEHWIIMX MaTeMaTHYECKUX
MOJIEJISAX, TTO3BOJIIIOIINX OTHACHIBATH M U3YYaTh pa3HbIC SIBIICHHS OKPYKAIOMIETO MUPA;

(hopMupoBaHHE YMEHHS paclo3HaBaTh Ha 4epTexax, MOJIENAX U B PEaTbHOM MHpPE MHOTOTPAaHHMKH U Teja
BpaIlCHHUS;

OBJIaICHUE METOJJAMH PEUICHNUS 33124 Ha TIOCTPOEHUS Ha N300paKEHUAX IIPOCTPAHCTBEHHBIX (DUTYD;

(hopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IOHATHSIMH O MHOTOI'DAaHHUKAX W TeJlaX BPAILICHHUS M HX
OCHOBHBIMHU CBONCTBAMHU;

OBJIaJICHNE aJTOPUTMAaMH PEIICHUS] OCHOBHBIX THIIOB 33j1a4, (POPMHUPOBAHUE YMEHHS NPOBOAUTH HECIOXKHBIC
JI0Ka3aTeNNbHBIE PACCYXJICHNS B XO/I€ PEIICHNS] CTEPEOMETPUIECKUX 3a/1a4 ¥ 33124 C IPAKTUUECKHM CO/IEPKAHUEM;

pa3BUTHE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs, MO3HAaBaTEIbHOW aKTHBHOCTH,
UCCIIEI0BATEIbCKUX YMEHNH, KpUTHYHOCTH MBIIUICHUS;

(opmupoBanne GyHKIMOHAIBHOW I'PaMOTHOCTH, PEJICBAHTHOM I€OMETPUH: yMEHHE PACIIO3HABATh MPOSIBICHUS
reOMETPUYECKHX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEasIbHBIX KU3HEHHBIX CUTYAIMsAX U NTPU U3YYEHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (popMyTHpoBaTh WX Ha SI3BIKE TE€OMETPHH U
C03/1aBaTh T€OMETPHUYECKHE MOJEIH, NMPUMEHATh OCBOCHHBIM T'€OMETPHYECKHH ammapaT A PELIeHHS IPaKTHKO-
OpUEHTHPOBAHHBIX 33734, HHTEPIPETHPOBATH U OIICHUBATH MTOJYyICHHBIE PE3YIbTaTHI.

OTIUYNUTENFHOW 0COOEHHOCTBIO TPOTPAMMBI II0 TEOMETPHH SIBJISETCS BKIIOYCHHE B KypC CTEpEOMETPHUH B
HaJaje ero W3Y4eHHUs 3a/Jad, pelmlaeMblX Ha YPOBHE WHTYWTHBHOTO IIO3HAaHWA, ¥ OIPEAEIEHHBIM 00pa3oM
OpraHM30BaHHAs paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PA3BHUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTHUMYJIMPYET IPOTEKaHWEe NHTYUTUBHBIX ITPOIIECCOB, MOTUBHPYET K JAbHEHIIEMY U3Y4YEHHIO IpeIMeTa.

[Ipeanourenne OTHAETCS HAIIAJHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHYECKHE 3HAHMS
HMEIOT B CBOEIl OCHOBE HENOCPEICTBEHHOE OTHOIIEHHE K IPEeIMETHO-NPAKTUYEeCKOl nesTtenbHOCTU. Pa3Burue
IIPOCTPAaHCTBEHHBIX MPEACTABICHUI y 00y4aromMxcs B Kypce CTEpeOMETPUH IPOBOIUTCS 3a CUET pelleHus 3aj1a4d Ha



CO371aHKe TPOCTPAHCTBEHHBIX 00pa30B W 3a/a4 Ha ONEepPUpPOBAaHUE NMPOCTPAHCTBEHHBIMH oOpazamu. Co3maHue oOpasa
MIPOBOANTCA C MCIONB30BAHUEM HAIIIAHOCTH, a ONEPHUPOBaHUE 00pa3oM — B YCIOBHUSIX OTBJICUEHMS OT HATJLIIHOCTH,
MBICJICHHOTO M3MEHEHHS €r0 UCXOIHOTO COJICP KaHMS.

OCHOBHBIMH COJEpIKAaTeNbHBIMA JHHUSAMH ydeOHoro kypca «[eomerpms» B 10—-11 kmaccax SBISIOTCA:
«MHororpanHuku», «lIpsiMble M IUIOCKOCTH B TPOCTPaHCTBe», «Tema BpamieHus», «BeKTopel M KOOpAMHATHI B
npocTpaHcTBe». DOpMUPOBaHHE JOTMYECKMX YMEHHMH pachpefersercs MO COAEp)KaTeNbHBIM JIMHUSIM U 10 rojam
00yueHHs Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaraM OCBOEHHS IPOTpPaMMBbI IO
TEOMETPUH, paclpeAeiI€HHbBIM 10 TrojaM oOy4YeHWs,, CTPYKTYPUPOBaHO TakUM 00pa3oM, 4YTOOBI OBJaCHUE
IeOMETPUYECKHMH TMOHSATHSAMH W HaBBIKAMH OCYLIECTBIISUIOCH ITOCIIEOBATEIBHO M IMOCTYMATENbHO, C COOJIOICHUEM
MIPUHOUIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIFOUAINCH B OOIIYI0 CHCTEMY F€OMETPUYECKHX MPEACTABICHUH
00yJaromuxcs, pacmupsist U yriryomss e€, o0pasyst IpOYHbIE MHOKECTBCHHBIC CBSI3H.

OGIiee YMCIIO YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs ydeOHOro Kypca «I'ecomerpus» — 102 gaca: B 10
knacce — 68 gacoB (2 yaca B Hezaenmo), B 11 kiracce — 34 gaca (1 gac B Heemio).

COJEPKAHUE YYEBHOI'O IPEAMETA
Conepxanne ooy4yenns B 10 kiaacce.
1. TIpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE TIOHATHsI cTepeoMmeTpuu. Touka, mpsMas, IUIOCKOCTb, MNpocTpaHCTBO. IloHstue 06
aKCHOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHoe pacmono)keHue NPSMBIX B IPOCTPAHCTBE: NEpeCceKaroIInecs], napaelbHble U CKPEeIIUBaIoIecs
psAMBbIC. HapaHHeHbHOCTb OpsAMBIX H IUIOCKOCTEH B MpPOCTPAaHCTBE: MNapaUICJIbHBIC TIPAMBIC B IHPOCTPAHCTBE,
napajJjicJIbHOCTb TpéX MpAMBIX, TTapalJICIbHOCTD Hp}lMOﬁ U IJIOCKOCTH. YTIIBI C COHaIpaBJICHHBIMU CTOpPOHaMH, YTOJI
MEXXIY IPSIMBIMHA B IIPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEH: MapauleIbHbIe NIOCKOCTH, CBOWCTBA MapaIeIbHbIX
wrockocteil. [Ipocreiimue npocTpaHCTBEHHbIE (PUTYpBI Ha IIOCKOCTH: TETPa’p, KyO, Mmapajuienenunes, IoCTpOeHNe
CEUYECHMI.

[lepneHAMKYIAPHOCTh TPSIMOM M IIIOCKOCTH: TEPHEHIAUKYJSPHBIC MpsAMBIE B MPOCTPAHCTBE, IPSIMBIC
TapauleNbHble U TEePIeHINKYIIPHBIE K TUIOCKOCTH, MPH3HAK IEPIEHANKYISIPHOCTH MPSIMOA U IIIOCKOCTH, TEOPEMa O
IIPSMOH TIEPHEHANKYJIIPHON IUIOCKOCTH. YTJBI B IIPOCTPAHCTBE: YTOJ MEXIY NPSMOHW M IUIOCKOCTBIO, NBYTPaHHBIN
yroj, JUHEHHBIN yron AByrpaHHoro yria. [lepneHOuKyiissp M HakJIOHHBIE: PACCTOSSHME OT TOYKU 10 IUIOCKOCTH,
paccTosiHHE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIHS GUTYPHI HA MIOCKOCTh. [IepneHauKyIsIpHOCTD TNIOCKOCTEH: TPU3HAK
MIEPIICHANKYJIIPHOCTH ABYX IUTOCKOCTEH. TeopeMa o Tpéx meprneHIuKyIspax.

2. MHOTOTpaHHHKY.

[lousTue MHOT'OI'paHHUKA, OCHOBHBIC 3JIEMEHTHI MHOT'OI'PaHHUKA, BBITYKJIBIC U HECBBIITYKJIBIE MHOTOIPAaHHUKH,
pa3Béprka MHOrorpaHHuka. [Ipuzma: n-yrojpHast Ipu3Ma, I'paHd U OCHOBAHMS IPU3MBI, IIPSIMasi U HAKJIOHHAsS IIPU3MBI,
OoKOBasi M TOJHAs TMOBEPXHOCTh NpH3MbL. [lapairenenuresn, NpsSMOYroJIBHBIM NapajuielienuIe]] U e€ro CBOICTBa.
[Mupamupa: n-yrospHass mupamua, TPpaHH W OCHOBAHHE NHMPaMHUBI, OOKOBas M MOJHAS IMTOBEPXHOCTb HMHPAMHJIBI,
NpaBWJIbHAS W yCeu€HHAs NHUpaMuaa. OJIEMEHTHl NPHU3Mbl M NUpamMuIbl. [IpaBHibHBIE MHOTOTDAaHHUKH: IIOHATHE
MIPAaBMJILHOTO MHOTOTPAaHHMKA, NPABWIIbHAS MIPU3Ma W IpaBWJIbHAS NMHUPaMUJa, NPaBHIbHAS TPEYTroJbHAS MHUpaMHUIa U
MIPaBWIBHBIA TeTpasap, KyO. [IpencraBneHne o NMpaBHIBHBIX MHOTOTPAHHMKAX: OKTAdIp, AOJEKasAp M HKOCAdIP.
CeueHus IPU3MBI U TUPAMHUIBI.

CI/IMMeTpI/ISI B IPOCTPAHCTBEC: CUMMETPHUA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTHU. DJIEMEHTHI CUMMCTPHUHU B
nmupaMuiax, napauieIenureax, npaBuJIbHbIX MHOTI'OTPaHHHUKAX.

BelunciieHre 371eMeHTOB MHOTIOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lnomans GOKOBOI MOBEPXHOCTH U
MTOJTHOH TOBEPXHOCTH MPSMON TPU3MBI, IUIOIAAb OCHOBaHHWH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSMOU IMPHU3MEIL.
[Tomans OOKOBOI MOBEPXHOCTH M IMTOBEPXHOCTH MPAaBWIBHON MUPAMUIBI, TEOpEMa O IUIOIAAN YCEeUEHHON MUPAMHUIIBL.
[MonsiTre 06 06bEMe. OOBEM MUpaMuIbl, TPU3MBIL.

INono6uele Tena B mpocrpaHcTBe. COOTHOUIEHUSI MEXAY IUIONIAIIMH TIOBEPXHOCTEH, 00bEMaMU MOJIOOHBIX
TeN.

Coneprxanue oOyuenus B 11 kaacce.
1. Texna BpamieHus.

Hunuaapuueckas TOBEPXHOCTh, OOpa3yrolIye NWIMHAPUYECKOH IOBEPXHOCTH, OCh IMJIMHIPUYECKON
nmoBepxHOoCTU. [lWimMHAp: OCHOBaHMS W OOKOBash MOBEPXHOCTh, OOpasyromas M OCh, IUIOMAAh OOKOBOW W TIOJHOU
ITOBEPXHOCTH.

Konmueckass mTOBEpXHOCTh, OOpa3yromne KOHMYECKOH MOBEPXHOCTH, OCh UM BEpIIMHA KOHHUYECKOU
moBepxHocTH. KOHyc: OCHOBaHME W BepIIMHA, OOpasymomas ¥ OCh, IUIONAAb OOKOBOW M TIOJHOW MOBEPXHOCTH.
Yceu€HHBIN KOHYC: 00pa3yrolye U BICOTa, OCHOBAHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, JMaMeTp, IIOma s TOBEpXHOCTH cepbl. B3anmHoe pacmonoxkeHue chepbl 1
IUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, IIomaas chepsl.

W3zo0paxkeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BEpTKa UIMHIpa U KOHYCA.

KomOunanun Tten BpalieHHs ¥ MHOTOTPaHHHMKOB. MHOTIOrpaHHHK, OITMCAaHHBIH OKOJIO cdepsl, cdepa,



BITCAaHHAsl B MHOTOTPAHHMUK, WJIH TEJIO BPAILCHHUS.

ITonstue 06 o0bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 00bEME MPSIMOYTOJIBHOTO
mapajuiesienuinea u cieacTsus u3 He€. O0bpEM muHApa, KoHyca. O0BEM Imapa 1 mwioans CQepsl.

IMomoOusle Tena B mpoctpancTBe. COOTHOMICHHS MEXIY IUIOMANIMHU IOBEPXHOCTEH, 00bEMaMH TOZOOHBIX
TeJl

Ceuenust nuuHApa (MapauieNbHO U TEPIEHIUKYIIPHO OCH), CEYeHUs] KOHyca (TapaielbHOe OCHOBAaHHIO U
NPOXOJsIIee Yepe3 BEPIINHY), CEUeHHs 1apa.

2. BekTopsl ¥ KOOPJMHATHI B IIPOCTPAHCTBE.

Bekrop Ha miockoctH 1 B mpoctpaHcTBe. ClloKeHNE M BHIUUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
Paznoxxenne Bekropa 1o TpéM HEeKOMILIaHApHBIM BekTopaM. [IpaBuio mapaenenunesna. Pemenne 3aiay, CBI3aHHBIX C
NIPUMEHEHUEM IIPABWJI ACUCTBUM ¢ BeKTOpaMu. [IpsMoyrospHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocreiimme 3amaum B KOOpAMHATaX. YTON MEXIy BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruncienne yriioB MeXAy MNPSAMBIMH M TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METOJ TPH  PEIICHUH
TEOMETPHUYCCKHX 3a7ad.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA

B pesymerare m3ydeHHs MaTeMaTHKH Ha YPOBHE CpegHEro oOmiero oOpa3oBaHus y oOydaromierocs OyayT
c(hOpMHUPOBaHBI CIEIYIOIINE JIHYHOCTHbIE Pe3yJbTaThI:

1) rpaIaHCKOTO BOCTIUTAHHS:

c(OPMUPOBAHHOCTh TPAXKAAHCKOM IMO3ULUH O0y4aroUmlerocsi Kak aKTUBHOI'O M OTBETCTBEHHOTO 4JICHA
poccHiCKOTO 00IlecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBJICHUH, TpOLeAyp TpaXJaHCKoro oOmecTBa (BBIOOPHL, ONPOCHI W APYroe), yMEHHE B3aUMOJACHCTBOBATH C
COLMATBHBIMU HHCTUTYTaMH B COOTBETCTBHH € UX (PYHKIMSAMH U Ha3HAUCHUEM;

2) MaTpUOTHYECKOTO BOCIIUTAHHS:

c(OPMUPOBAHHOCTh POCCHHCKONW Tpa’kAaHCKON HMICHTHYHOCTH, YB@KCHHS K IPOLUUIOMY M HACTOSIIEMY
POCCHICKOH MaTeMaTHKH{, IICHHOCTHOE OTHOLIEHHWE K JOCTIDKCHHSIM POCCHHCKHX MAaTeMaTHKOB M POCCHHCKOH
MaTeMaTHIeCKOH IIKOJBI, UCIIOIb30BaHNE ITHX JOCTIXECHUH B IPYTHUX HAyKax, TEXHOJIOTHAX, Chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHUCKOrO Hapoja, c(HOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
OTUYCCKOT'0 MOBCACHMS, CBA3AHHOIO C MPAKTUYCCKUM NMPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ HayKH U ACATCIBbHOCTBHIO y‘léHOI‘O,
0CO3HaHHE JINYHOT'O BKJIa/Ia B IOCTPOCHHE YCTOHYMBOTO OyAYyIIEro;

4) 5CTETHYECKOTO BOCTTUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHDY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BbEeKTOB, 3a/ad,
pemeHHﬁ, paCCy)KI[eHI/Iﬁ, BOCIIPUUMYHNBOCTD K MATEMATUICCKHUM aCIICKTaM Pa3JIMYHBIX BUOB UCKYCCTBA,

5) ¢u3nveckoro BOCIUTAHUSL:

c(OpPMUPOBAHHOCT YMEHMS INPUMEHATh MaTeMaTHYEeCKHWE 3HAHUS B MHTEpecax 3/10pOBOr0 M 0E30IacHOTo
o0Opasa >KH3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (37I0POBOE IUTAHWE, COATAHCHPOBAHHBIA PEXHUM
3aHATHI M OTABIXA, peryisipHas GU3MUecKas akTUBHOCTD), (PU3NUECKOE COBEPIICHCTBOBAHUE ITPU 3aHATHSIX CIIOPTUBHO-
03/10pOBUTEIIHHON JIESITENBHOCTHIO;

6) TpyZIOBOrO BOCIIUTAHHUS:

TOTOBHOCTh K TPYJy, OCO3HaHHUE LIEHHOCTH TPYAOJIOOUS, HHTEpEC K pa3indHbIM chepam npodeccHoHaIbHOM
JEeSITEJIPHOCTH, CBS3aHHBIM C MAaTEMATHKOW M €€ MPUIIOKCHUSIMH, YMCHHE COBEpIIAaTh OCO3HAHHBINA BBHIOOpP Oymymieit
HpOCbeCCI/II/I n pCain30BBIBATH COOCTBEHHBIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh H CIIOCOOHOCTE K MAaTEMATHICCKOMY
00pa3oBaHUI0 ¥ caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEW JKM3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B pEIICHHH
MPAKTUYCCKUX 3a1a4 MaTeMaTH4YeCKON HalpaBJICHHOCTH,

7) 3KOJIOTHYECKOTO BOCITMTAHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOH KyJIbTYpHI, IOHUMAaHUE BIMSHHUS COLUAIBHO-3KOHOMHUYECKHX TPOIECCOB
Ha COCTOSIHHE TPHUPOJHOM M COLMAIBbHOW Cpeibl, OCO3HAHME TIJI00AJBHOTO XapaKTepa 3KOJOTMYECKHX IpodieMm,
OpHEHTALlMsI Ha IPUMEHEHHE MaTeMaTW4eCKHX 3HAHWH Ui pelleHHs 3ajad B O0OJacTH OKpY’Karolled cpeipl,
TUITAHUPOBAHUE MTOCTYIKOB M OLIEHKH MX BO3MOYKHBIX MTOCIIEACTBHH ISl OKPYXKAIOIIEH Cpelbl;

8) LeHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH U
0OIIIEeCTBEHHO! MPAKTHKH, TIOHUMaHHEe MaTeMaTHYECKOW HayKd Kak cepbl 4elIOBEUECKOW AeATENFHOCTH, 3TAIoB €&
Pa3BUTHA U 3HAYUMOCTHU UIA PasBUTUA MUBUIIN3allUN, OBJIAJICHUE A3BIKOM MAaTCMAaTUKU U MaTeMaTHYECKOH KyJ'IBTypOﬁ
KaK CpeICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYILIECTBIIATH IPOCKTHYIO M HCCIIEAOBATENIBCKYIO JESTEIbHOCTD
WHAWBUIYAJIbHO U B TPYIIIIE.

B pesynprare m3ydeHus MaTeMaTHKH Ha YpOBHE CpeTHEro oOmero obpa3zoBaHus y oOydwaromierocs OyayT
chopMUpOBaHbl MO3HABATeIbHbIE YHHBePCAJIbHBbIE y4deOHbIe IeiicTBHA, KOMMYHHKATHBHbIE YHHBEpCAJIbHBIE
yueOHbIe JeiicTBHS, PeryIsiTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe JeiiCTBHS, COBMECTHAS AeSATEIbHOCTD.

Y oOyuvaromerocst OyayT cQOpPMHUpPOBaHBI cjeyloliue Oa30BbIC JIOTMYECKHE JCWCTBHMS Kak 4acTb
[I03HABATEJILHBIX YHUBEPCAJIBbHBIX yUeOHBIX JCHCTBUIA:



BBIBIIATh W XapaKTEPH30BaTh CYIICCTBEHHBbIC NMPHU3HAKHM MAaTEMaTHYECKHX OOBEKTOB, MOHITUH, OTHOIICHHI
MEXAY MOHATHAMH, (POPMYJIUPOBATH ONPENCICHNUS MMOHATHH, YCTaHABINBATh CYIIECTBEHHBIN NPU3HAK KIacCH(UKALINH,
OCHOBaHHMS AJsI 0000IIEHNS U CPaBHEHHS, KPUTEPHUHU NTPOBOAMMOTO aHAIIN34;

BOCIIPUHHMATh, (OPMYyIHpPOBaTh M MNPEOoOPa3OBBIBATH CYXICHHS: YTBEPAWTEIBHBIE M OTpPHUIATEIBHBIE,
€IMHUYHBIC, YaCTHBIEC U 00I1I1e, YCIOBHEIE;

BBISBJIATh MaT€MaTHYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBS3M M TPOTHBOpedHss B (akTax, [aHHBIX,
HaOJIIONICHUSAX U YTBEPIKICHUSX, IIPeAiaraTb KpUTEPHUH JUIS BBISBICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;

JieNiaTh BBIBOJBI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HWHIYKTHBHBIX YMO3aKIIOYEHHH,
YMO3aKJIIOUEHHH [0 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSTENIBHO JI0Ka3aTeJbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (NpsMble M OT MPOTHUBHOTO),
BBICTPaNBaTh APTYMEHTAIMIO, MPHBOAUTH NPHUMEPHI M KOHTPIPHMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CY)XKICHUS H
BBIBOJIBI;

BEIOMpAaTh CHOCOO pemieHns y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHAaHTOB pEIICHHs, BHIOMPAThH
Hanbosee MOIXOIIIIHUH ¢ YIETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHUEB).

VY oOyuaromerocst Oyayr chopMHpOBaHBI CleAylomne 0a30BbIE HCCIIEAOBATEIBCKHE NEHCTBHSA KaK dacTb
MIO3HABATENIbHBIX YHUBEPCAIbHBIX yUEOHBIX NCHCTBUIHA:

UCIIONIb30BaTh BONPOCHI KaK MCCIICAOBATENLCKUI HHCTPYMEHT IO3HAHMS, (OPMYJIUPOBATH BOIPOCHL,
¢uKcHpyoLe MpOTHBOpeuue, mpolieMy, YCTaHABIMBaTh HCKOMOE UM JaHHOe, (OPMHUpPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE 110 YCTAHOBICHUIO 0COOCHHOCTEN
MaTeMaTU4ecKoro oOBEeKTa, SIBJICHUs, IIPOLECCa, BBIBICHHIO 3aBUCHMOCTEH MEXKIY OOBEKTaMH, SBICHHSIMHU,
IIporeccamy;

CaMOCTOATENbHO (HOPMYNMUpPOBaTh 00OOIIEHHS W BBIBOABI IO pPE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHHS,
HCCIIEJOBAHMS, OIIEHUBATH JOCTOBEPHOCTH ITOJyICHHBIX PE3yIbTaTOB, BEIBOJAOB U 0000IICHHH;

MPOTHO3UPOBATh BO3MOXHOE PAa3BHUTHE MpOLECca, a TaKKE BBIABHIATH IPEIIONIOKCHHS O €ro pa3BUTUH B
HOBBIX YCIIOBHSIX.

VY obyuaromerocst 6ynyT chopMHpoBaHbI yMeHHs paboTarh ¢ MH(pOpPMAIMEH KaK 4acTh MO3HABAaTEIbHBIX
YHUBEPCAJIbHBIX YUeOHBIX ACHCTBUIL:

BBISIBJIATH NeQUIUTHI HHOOPMALIUK, TaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BONPOC ¥ ISl PELICHUS 3a1a4H;

BBIOMpaTh HMHGOPMALMIO M3 HCTOYHHKOB PpA3JIMYHBIX THUIIOB, aHAJIU3MPOBATh, CHCTEMaTH3MPOBaTh U
MHTEPIIPETHUPOBATh MHOOPMALIUIO PA3IMYHBIX BUJOB U ()OPM NPE/ICTABICHUS;

CTPYKTYPHPOBaTh HHPOPMAIHIO, IPECTABIATH € B Pa3IMYHbIX (hopMax, HILTIOCTPHPOBATH rpaduueck;

OIIEHUBATh HAIEKHOCTh HHPOPMALIUH 110 CAMOCTOSTENHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

VY obyuaronierocst 6yayT copMUpOBaHBI yMEHHS OOLIEHMS KaK 4acThb KOMMYHHKATHBHBIX YHHBEPCAIbHBIX
Y4IeOHBIX JCUCTBHIA:

BOCIIPUHHUMATH 1 (POPMYJIMPOBATH CYKJCHHUS B COOTBETCTBUHM C YCIOBUSIMU U LENSMH OOIIEHHS, SICHO, TOYHO,
I'PaMOTHO BBIP@)XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a71a4M, KOMMEHTHPOBATh ITOJIyYESHHBII Pe3yJIbTaT;

B X0Jie OOCYXXIEHUs 3aJaBaTbh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, IPOOJIeMbl, PelaeMoi 3a1aun,
BBICKa3bIBaTh WJIEH, HAIlCJICHHbIE Ha IIOMCK PEIIeHUs, CONOCTABJISATh CBOM CYXKICHHS C CYXKACHHAMH APYTHX
YYaCTHHKOB Juajiora, OOHApy>XHBaTh pa3IM4Me M CXOJCTBO TIO3MIUH, B KOPPEKTHOH ¢opme (HopMyIHpoBaTh
pa3HOIJIaCHsl, CBOM BO3PAXKEHUS,;

MPEACTaBIATh PE3YyNbTaThl PEIIeHUs 3aJadd, SKCIIEPUMEHTa, WCCIEJOBAaHUS, IPOEKTa, CaMOCTOSATEIBHO
BEIOMpATH (GOPMAT BEICTYIUICHHUS C YIETOM 3a/1a4 IIPE3CHTAINH U OCOOCHHOCTEH ayAUTOPHH.

Y oOyuatomerocs OynyT cGOpMHpPOBaHBI YMEHHMS CAaMOOpPIaHM3allMM KaK 4YacTh PpEryJISTUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33/1a4H, BBIOUPATh CII0cO0 pelIeHHs ¢ y4ETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpOBaTb M KOPPEKTHPOBaTh BAapHaHTHl pEHIeHHH ¢ Yd4&ToM HOBOH
nHpopmanum.

VY obyuatomerocsst OyayT copMHpOBaHbI YMEHUSI CAMOKOHTPOJIS KaK YacTh PETYJSITUBHBIX YHHBEpPCAIbHBIX
y4eOHBIX JCHCTBHIA:

BJIaJTh HABBIKAMH IIO3HABATENFHON peQeKCHH KaK OCO3HAHUS COBEPINAEMBIX JEHCTBHHA M MBICITUTEIHHBIX
MIPOIIECCOB, MX PE3yJBTATOB, BIAJETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS MpoIecca W pe3yibTaTa perIeHus
MaTeMaTH4IECKOM 3a/1auu;

Npe/IBUCTh TPYJHOCTH, KOTOPbIE MOIYT BO3HHKHYTh IPH PEIICHUH 337a4d, BHOCHUTh KOPPEKTHBHI B
JIeSATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, IaHHBIX, HAWICHHBIX OIINOOK, BEISIBICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJIU M YCIOBUSIM, OOBSCHATH IPUYMHBI JOCTHXKECHHS WIN
HEJIOCTIKCHUS PE3YNIbTaTOB JEATEILHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

VY oOy4atomierocst 0yayT copMUpOBaHbI YMEHHSI COBMECTHOM NEATEIEHOCTH:

MOHMMAaTh WM HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIMBHAYalbHOH pabOTHl NPU PEIICHUH y4eOHBIX



3a7a4, NPUHUMATh L€IIb COBMECTHON IEATENbHOCTH, IUIAHNPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, PacmpenesaTh
BHJIBI pabOT, TOTOBApHUBATHCS, 00CYKIATh MPOIIECC U pe3yIbTaT padoThl, 00001aTh MHEHHSI HECKOJIBKUX JIIOJICH;

Y9acTBOBaTh B TPYIMIOBEIX (popmax paboTel (0OCyKIeHns, 0OMEH MHEHHH, «MO3TOBBIE INTYPMBD» M WHBIE),
BBIIIOJHATh CBOIO 9YacTb PabOTHl M KOOPAMHMUPOBATH CBOM JAEHCTBUS C APYTHMMH YJICHAMHM KOMAaH/BI, OLICHHBAThH
Ka4ecTBO CBOETO BKJIa/Ia B OOIINIT TPOIYKT 110 KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YUYaCTHUKaMHU B3aUMOJICHCTBUSI.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI 110 MaTeMaTnke Ha 0a30BOM ypOBHE Ha YPOBHE CPEIHErO
o01iero o0pa3oBaHus MPEACTABICHBI 110 roJjaM 00y4YeHHUs B paMKax OTAEIbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOIIMX
paszenax nporpaMMbl IO MaTeMaTHKE.

[Tnanupyemble TpenMeTHBIE Pe3yJIbTaThl OCBOSHHUSI pabodell mporpaMmbl yueOHoOro kypca «I'eomerpus» Ha
0a30BOM YpOBHE Ha YPOBHE CpeJTHero ooduiero 00pa3oBaHusi OpPUEHTHPOBAHbI Ha JOCTH)KEHHE YPOBHSI MaTEMaTH4YECKON
TPaMOTHOCTH, HEOOXOJUMOTO IJIsl YCIICIIHOTO PELICHHUsS 3aJad B PEalbHOM JKH3HM M CO3JaHME YCIOBHH I HX
00IIEeKyIbTYPHOTO PA3BUTHA.

[IpenmmeTHBIE pe3ynbTAaTHl MO OTHCNBHBIM TeMaM ydeOHoro kypca «l'eomerpmsi». K xonmy 10 kiacca
00yJarOmIHiACs HAYIUTCS:

OTIEpUPOBATH MOHATHAMHU: TOUKA, IIPSIMas, INIOCKOCTH;

MPUMEHSTH aKCHOMBI CTEPEOMETPHH U CIIECACTBUS U3 HUX MPH PELICHUHN T€OMETPHUYECKUX 3a71ad;

OICPUPOBATH MOHATUAMMU: MMAPAJIJICITIBHOCTD U NEPINCHAUKYIAPHOCTD NPAMBIX U HHOCKOCTeﬁ;

KJacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHHE MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

OIepUPOBATH MOHITUSIMH: IBYTPaHHBIN yroJj, TpaHH JBYIPAHHOTO yIiia, pedpo IBYrpaHHOTO yria, TMHEHHBIN
yroJ ABYTPaHHOTO yIJia, rpajlycHasi Mepa JBYTPaHHOTO YIiia;

OICpUpOBaTh MOHATHUAMMU: MHOTOr'paHHUK, BLIHyKHbeI u HeBI)IHyK.HI)II‘/II MHOTOI'paHHUK, DJICMCHTHBI
MHOTOTPaHHHKA, ITPABWIBHBII MHOTOTPaHHHUK;

pacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHHMKOB (ITMpaMHIA, NPH3Ma, NPSIMOYTOJBHBIM IMapauleienuiesn,
Ky0);

KIacCH(UIMPOBaTh MHOTOTPAaHHUKH, BBHIOMpPAs OCHOBAHUS Uil KJIACCU(UKALMK (BBITYKJIBIE W HEBBITYKIIbIC
MHOTOTPaHHHKH, [TPABIIILHBIE MHOTOTPaHHUKH, PSMbIC M HAKIIOHHBIE IPU3MBI, apauIeIICIHIIC b );

OTIEpUPOBATH MOHATHAMHE: CEKYIasl IIIOCKOCTb, CEYEHHE MHOTOTPaHHUKOB;

0OBSACHATH PUHLIUIIBI TOCTPOCHHSI CEYEHH, UCTIONB3YSI METO/ CJIEJIOB;

CTPOUTH CEYCHUA MHOTOIPAHHUKOB METOJIOM CJIEAOB, BBINIOJTHATH (BI)IHOCHI)IC) TIJIOCKHE YEPTEIKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (DUTYP: BUJ| CBEPXY, COOKY, CHH3Y;

peuiatb 3agadyd Ha HaXOXACHUC TCOMETPUUYCCKUX BECIWYUH I10 o6pa3uaM WK aJiroputMam, IMIpUMCHIA
M3BCCTHBLIC AHATTUTUYCCKHUE METO/AbI MNP PCHICHUN CTaHAAPTHBIX MATEMATHYCCKUX 3aj/lad Ha BBIYUCIICHUEC paCCTOﬂHI/Iﬁ
MEXKIY ABYMS TOUKaMH, OT TOYKHU 0O HpHMOﬁ, OT TOYKH A0 IJIOCKOCTH, MEKY CKPCIIUBAIOMIUMUCA MPAMBIMU;

pemiate 3aJaddl Ha HAXOXKAEHHE T€OMETPHUYECKHX BEIMYMH 10 oOpaslaM WIM aIropuTMaM, NPHMEHSS
W3BECTHBIC aHAIMTUYECKUE METOABI IIPH PEIICHUH CTaHAAPTHBIX MaTeMaTHUECKHX 3a/1ad Ha BHIYHCIICHHE YTJIOB MEXAY
CKPEIINBAIOIIMMHUCS MPSIMBIMH, MEXy IPSIMOH 1 IMJIOCKOCTBIO, MEXK/TY TFIOCKOCTSIMHU, ABYTPaHHBIX YIJIOB;

BBIYHMCIIATH OOBEMBI W IUIOIIAJM TMOBEPXHOCTEH MHOTOTPaHHUKOB (NpU3Ma, MUpPaMHIA) C NPUMEHEHHEM
(opMyI, BEIYHCIIATH COOTHOLICHUS MEXAY IUIOMAIIMH IOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB;

OIIEpUPOBATH HMOHATUSIMH: CUMMETpPHS B IIPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U
IUIOCKOCTh CUMMETPUH (QUTYPHI;

W3BJEKaTh, MPeoOpa3oBbIBATE W HHTEPIPETHPOBATh MHAOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢burypax, npeIcTaBICHHYIO Ha YepTenax U PUCYHKaX;

NPUMEHSTh reOMeTpuuecKre (akThl JUIS PELICHHUs CTEPEOMETPUYECKUX 3a/1ad, MPEANOIaralonuX HECKOIbKO
IIaTOB PELICHHUS, €CIM YCIOBHS IPUMEHEHHUS 3a/1aHbI B SIBHOH opme;

NPUMEHSTD [IPOCTEHIINE NPOTrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELICHUN
CTEPEOMETPUUECKHX 337124,

NPUBOANTH NPHUMEPHl MaTeMAaTHYECKHX 3aKOHOMEPHOCTEH B NPHUPOJE W JKU3HH, PAcIO3HABATh INPOSIBICHUE
3aKOHOB I'€OMETPHUH B HCKYCCTBE;

NPUMEHSTD T0JTy4eHHbIE 3HaHUS Ha MPaKTHUKE: aHAJIM3UPOBATh PeajbHbIC CUTYallMH U IIPUMEHSATh U3y4YEHHbIE
MOHATHSL B TpoOLecce MOUCKAa pPEIIeHHs MaTeMaTHYecKH C(hOpMYJIHMPOBAHHOW NPOOJIEMBI, MOJIEIHPOBATh peaslbHbIE
CUTyalli Ha A3BIKE I'COMETPUH, UCCIIEA0BATh IMOCTPOCHHBIE MOACIIN C UCIIOJIB30BAHUEM T'COMETPUYCCKUX MOHATHH U
TEOPEM, alrapara anre6pbl, peuiatb NPAKTUYCCKUE 3aa491, CBA3AHHBIC C HAXOXKICHUEM T€COMETPUUCCKUX BEJIMYMH.

IIpenmeTHBIE pe3yibTAaTHl MO OTHCNBHBIM TeMaM ydeOHoro kypca «l'eomerpmsi». K xonmy 11 kJjacca
00yJarOIIUNCS HAYYUTCSI:

OIICPUPOBATh MOHATUAMU: HUWIMHAPHUYCCKAsA ITOBEPXHOCTD, o6pa3y}01u1/1e HHHHHHqueCKOﬁ IMOBEPXHOCTH,
LUINHAP, KOHIMYECKas TOBEPXHOCTh, 00pa3yromne KOHHIECKOH MOBEPXHOCTH, KOHYC, chepriecKast IOBEPXHOCTE;

pacrno3HaBath Tesa BpameHus (LHIMHAP, KOHYC, cdepa u map);

OOBSCHSTH CIIOCOOBI ITOJIyYESHUS TEJl BPaILlCHNUS;

Ki1accu(UIMPOBaTh B3aUMHOE PacIojiokeHHe chepbl U MIOCKOCTH;

OIEpUpPOBATh IMOHATHAMH: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTAa, IApOBOH CIIOH,



OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOs, IAPOBOM CEKTOP;

BBIUUCIIATH 00BEMBI ¥ IUIOIIAM TOBEPXHOCTEH TEJI BPaLICHHS, TCOMETPUIECKHX TEJI C IPUMEHEHHUEM (OPMYIL;

OMEpUpPOBATh MOHITUSIMH: MHOTOTPAaHHUK, BIHMCaHHBIH B cdepy u omucaHHbIi okoso cdepsl, cdepa,
BITUCAHHAs! B MHOT'OTPAHHHK WIIK TEJIO BPAIICHHS;

BBIYUCIIATH COOTHOIICHUS MY IUIONIAIIMH TOBEPXHOCTEH 1 00hEMaMU MOT00OHBIX TEJT,

n300paXkaTh U3ydaeMmbie (PUTYPHI OT PYKH U ¢ IPUMEHCHHEM MPOCTHIX YSPTEKHBIX HHCTPYMEHTOB;

BBIMOJIHATH (BBIHOCHBIC) IJIOCKHC YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEpXY, COOKY,
CHHU3Y, CTPOUTH CCUCHUS TEJ BPAIICHUS;

W3BJICKAaTh, WHTEPIPETHPOBATh M MPEOOpPa30OBbIBaTh MHMDOPMAIMIO O MPOCTPAHCTBCHHBIX TI'€OMETPHYCCKUX
¢durypax, IpeICTaBICHHYIO Ha YSPTEKAX U PUCYHKAX;

OTIEPUPOBATH MOHSITHEM BEKTODP B IIPOCTPAHCTBE;

BBITIOJIHATh JICWCTBHS CIIOKCHUSI BEKTOPOB, BBIUYUTAHHS BEKTOPOB U YMHOXXEHHS BEKTOpa Ha YHCIIO,
00BSACHATH, KAKHMH CBOMCTBAMM OHM 00JIa1afoT;

MPUMEHSTD PABHUJIO MapajlieNenune/a;

OTEPUPOBATH TOHITUSIMU: JIEKAPTOBBI KOOPJHMHATHI B MPOCTPAHCTBE, BEKTOP, MOMYJb BEKTOpA, PABEHCTBO
BEKTOPOB, KOOPJHMHATHI BEKTOpPA, YroJ MEXIy BEKTOpaMH, CKaJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIC H
KOMILTaHAPHBIC BEKTOPHI,

HaXOIUTh CYMMY BEKTOPOB M MPOU3BEJICHHE BEKTOpAa HAa YHCJIO, YTOJ MEXKIY BEKTOPaMH, CKaJSIPHOE
HpOI/ISBEI[eHI/Ie, paCKJ’IaI[I)IBaTI) BeKTOp 10 ABYM HCKOHHI/IHeapHI)IM BeKTOpaM;

3a/1aBaTh IUIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOP/IHHAT;

MPUMEHSTh TeoMeTpUuUecKre (aKThl IS PEIICHHUS CTEPEOMETPUYCCKHX 3ajad, IPE/IoIaraloiuX HECKOJIbKO
LIarOB PEIICHUS, €CIIH YCIOBHSI IPUMEHEHUS 3aJaHbI B SIBHOH (hopme;

peuiath npocTeiiie reoOMeTpHIecKUe 3aa4r Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/1a;

pemiath 3aa4k Ha JOKA3aTeJIbCTBO MATEMATHUYECKUX OTHOIICHUN M HAXOXKICHUE FEOMETPUIECKIX BEJUUUH O
00pasiaM Uitk aIropuT™MaM, MPUMEHSISI U3BECTHBIC METO/IbI [IPU PELICHUH CTAHAAPTHBIX MATEMAaTHISCKUX 3a/1a4;

MPUMEHSTh [IPOCTEHIINE MPOTrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI [TPU PELICHUH
CTePEOMETPUYUECKHX 337134,

MPUBOUTH MPUMEPHl MATEMAaTHUCCKUX 3aKOHOMEPHOCTEH B MPUPOJAC W KHU3HH, PACIO3HABATH MPOSIBICHHE
3aKOHOB T'€OMETPHH B HCKYCCTBE;

HpI/IMeHSITI) HOHy‘IeHHLIe 3HAHUA HA HpaKTI/IKe: aHaHI/ISI/IpOBaTL peaHLHme CI/ITyaHI/II/I nu HpI/IMeHSITI) I/I3y‘leHHBIe
MOHSTHSI B TPOLIECCE TOWCKA PEIIeHUS] MaTeMaTUYecKH CPOpPMYTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATH peallbHBIC
CI/ITyaI_[I/II/I Ha SI3BIKC FeOMeTpI/II/I, ucciaea0oBaTb HOCTpoeHHLIe MOACJIU C UCIIOJIB30BAHUEM I‘eOMeTpI/I‘IeCKI/IX HOHHTI/Iﬁ u
TEopeM, amrapara ajireopbl, perarh IPAaKTHUECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXICHHEM F'€OMETPHUYCCKUX BEIUYHH.

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonmnuectBo uacos
Ne HanmenoBanue pa3nenos OnektponHbie (1U(POBBIE)
I/ ¥ TeM HpOrpaMMBI Bcero Konrpombare | Ipaxtaaeckue 00pa3oBaTeNbHBIE PECYPCHI
paboTsl paboTsl
http://zadachi.mccme.ru
Beenenue B http://www/matematika.agava.ru
1 10 .
CTePEOMETPHUIO http://pedsovet.org
/component/option.
[psiMBle 1 MIIIOCKOCTH B http://zadachi.mccme.ru
MIPOCTPAHCTBE. http://www/matematika.agava.ru
2 12 1 :
[MapannensHOCTD NPSIMBIX http://pedsovet.org/
M TUTOCKOCTEH component/option.
http://zadachi.mccme.ru
3 [epnenauKynsIpHOCTD 12 http://www/matematika.agava.ru
NIPSIMBIX ¥ TUIOCKOCTEH http://pedsovet.org
/component/option.
VIIbl MKy TIDSIMBIMEH 1 http://zadachi.mccme.ru
4 AY TP 10 1 http://www/matematika.agava.ru
IINIOCKOCTAMUA .
http://pedsovet.org/component/option.
http://zadachi.mccme.ru
5 MHoOrorpaHHUKH 11 1 http://www/matematika.agava.ru
http://pedsovet.org/component/option.
6 O6BEMBI 9 1 http://zadachi.mccme.ru



http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://pedsovet.org/
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://pedsovet.org/
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://pedsovet.org/
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/

MHOTOrpaHHUKOB

http://www/matematika.agava.ru

http://pedsovet.org/component/option.

HOBTOpeHI/IeZ CCUCHUA,
PacCTOsIHUA U YIJIbI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

http://zadachi.mccme.ru

http://www/matematika.agava.ru

http://pedsovet.org/component/option.



http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru

11 KJIIACC

HaunmMenosanue KonudectBo yacoB
Ne A3ICIIOB 1 TeM OnekTpoHHbIe (IIU(POBBIE)
/i ﬁ i Beero KouTtponsnusle = IIpakTuueckue 06pA30BATENBHbIE PECYPCHI
pOrpaMMbl padoThI paboThI
http://zadachi.mccme.ru
1 Tea BpamnieHus 12 http://www/matematika.agava.ru
http://pedsovet.org/component/option.
http://zadachi.mccme.ru
2 O6bEMBI Ten 1 http://www/matematika.agava.ru
http://pedsovet.org/component/option.
Bekrops! u http://zadachi.mccme.ru
3 KOOPJHHATHI B 10 1 http://www/matematika.agava.ru
TIPOCTPAHCTBE http://pedsovet.org/component/option.
gg:gozi}ze’ http://zadachi.mccme.ru
4 CHCT:;me; st 1 http://www/matematika.agava.ru
- H http://pedsovet.org/component/option.
OBUIEE KOJIMYECTBO 34 3 0
YACOB I10 ITIPOI'PAMME
I[MTOYPOYHOE ITJTAHUPOBAHUE 10 KJIACC
KonngecTBo yacos ONeKTPOHHBIE
Ne [Jara muppOBEIC
n/n Tema ypoxa Bcero K:é{;;;)anme IpakTudeckue | U3y4eHHs o0pa3oBaTeIbHEIC
P paboTsI pecypchl
?OC;K(;BHHe Egi;gﬂ CTep;;iffcﬁf http://zadachi.mccme_.ru
MIPOCTPAHCTBO. IIpaBuna I;tt:\'/gleJVW/matematl ka.
1 Hn300paKeHHS Ha pucynkax: | 1 —g—
n300paKeHHS IJIOCKOCTEH http.//pedsqvet.org/com
MapajiebHBIX TPSAMBIX (OTPE3KOB), ponent/option.
CepeIMHBI OTpe3Ka
Honsrus: TepeceKaroNInecs
2 IUTOCKOCTH, mepecekatommecs | 1
psiMasi ¥ TIIOCKOCTh
Honsrus: TepeceKaroInecs
3 IUTOCKOCTH, nepecekatomuecs | 1
npsiMast ¥ TNIOCKOCTh
3HaKOMCTBO C MHOTOTPAaHHHKAMH, Egg%i\?ﬁi@%;&%@g;:
4 n3o0pakeHNe MHOTOTPAHHHUKOB Ha 1 a a\-/a Py :
E:?:;Zi’ Ha TPOCKIHOMHBIX http://pedsovet.org/com
P ponent/option.
HavaneHble cBegeHust o0 KyOe U
5 mUpamMusie, uX pa3BepTKH M Moxenu. | 1
CeueHns MHOTOTPaHHUKOB
http://zadachi.mccme.ru
HauaneHble cBefeHus O Kybe http://www/matematika.
6 nupaMuie, UX pa3BEPTKU W Mojenu. 1 agava.ru
CeueHust MHOTOTPAaHHHKOB http://pedsovet.org/com
ponent/option.
7 [lonatne 00  akcmomarmyeckom & 1



http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru

MOCTPOCHNHN CTCPCOMETPUM:
AKCHUOMBI CTECPCOMETPHUU U CICACTBUA
U3 HUX

IlonssTe 00 ~ aKCHMOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPHHU:

http://zadachi.mccme.ru
http://www/matematika.

8 AKCHOMBI CTEPEOMETPHU U CIICICTBUS agava.ru
P p http://pedsovet.org/com
U3 HUX :
ponent/option.
[Monatne 00  aKCHOMATHYECKOM
9 MIOCTPOCHHUHU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHHU U CIICICTBUS
U3 HUX
[Monatne 00  aKCHOMATHYECKOM
10 MIOCTPOCHHUHN CTEpPEOMETPHUH:
AKCHOMBI CTEPEOMETPHU U CIIC/ICTBUS
U3 HUX
http://zadachi.mccme.ru
B3aumHoe pacronioxkeHue MpsSMbIX B http://www/matematika.
11 MIPOCTPAHCTBE: nepeceKaromuect, agava.ru
nmapajieibHbIe U CKPEHIMBAIONIHECS http://pedsovet.org/com
psIMBIE ponent/option.
[MapannensHOCTD TIPSMBIX u
IUIOCKOCTEI B MPOCTPaHCTBE:
12 napaieibHbIE NpsSIMBIE B
MIPOCTPAHCTBE; MapaIe]IbHOCTh TPEX
TPSIMBIX
[MapannensHOCTD TIPSMBIX u
13 IUIOCKOCTE B MPOCTPaHCTBE:
[TapannensHOCTH IpSIMOH u
TUIOCKOCTH
http://zadachi.mccme.ru
http://www/matematika.
Vel c COHAIPaBIICHHBIMH
14 CTOPOHAMIL agava.ru
P http://pedsovet.org/com
ponent/option.
15 VYron MEXTy TIPSAMBIMHU B
IIPOCTPAHCTBE
16 VYron MEXTy TIPSAMBIMHU B
MIPOCTPAHCTBE
http://zadachi.mccme.ru
. http://www/matematika.
[MapannensHOCTD TUIOCKOCTEH:
17 TapaJuleNIbHbIE TNIOCKOCTH agave.fl
p http://pedsovet.org/com
ponent/option.
18 CaoiicTBa TapajuIebHBIX
IIOCKOCTEH
IIpocreiinue IIPOCTPAHCTBEHHBIE
19 ¢urypel Ha TIJIOCKOCTH: TETPas3p,
Ky0, mapaienenumnesn
20 ITocTpoeHue ceueHui
21 IToctpoeHue ceueHuit
KonrponmsHas pabora mo Teme
22 "ITpsimbIe u MIJIOCKOCTH B
MIPOCTPAHCTBE. [MapamensHOCTD
IPSIMBIX M IIOCKOCTER"
[MepreHAMKYISIPHOCTh  TPAMO  ® http://zadachi.mccme.ru
23 | MIOCKOCTH: MePICH UK Y ISIPHBIE http://www/matematika.

MIPSIMBIE B IPOCTPAHCTBE

agava.ru



http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru

24

25

[Ipsimble napajuiejibHble u
MEPIECHANKYIISIPHBIE K INIOCKOCTH
[Ipsimble napajuiejibHble u
MEPIECHANKYIISIPHBIE K INIOCKOCTH

http://pedsovet.org/com
ponent/option.

26

IIpusnak NePIEeHAUKYISIPHOCTH
MPSIMON U TIOCKOCTH

http://zadachi.mccme.ru
http://www/matematika.

agava.ru
http://pedsovet.org/com

ponent/option.

27

IIpusnak NePIEeHAUKYISIPHOCTH
IIPSIMOI! U TJIOCKOCTH

28

Teopema 0 npsiMOit
MEePIEHINKYIISPHON MIIOCKOCTH

http://zadachi.mccme.ru
http://www/matematika.

agava.ru
http://pedsovet.org/com
ponent/option.

29

30

31

32

Teopema o IPSIMOH
MIEPIEHIUKYIISPHON TIOCKOCTH

Teopema o psIMOH
MePIECHANKYIISIPHOH IIOCKOCTH

Ilepnenavkynsip ®W  HaKJIOHHBIC:
paccTosHHEe OT TOYKHU /IO TIIOCKOCTH,
paccTosTHHE OT MPSMOH 10 TUIOCKOCTH

Ilepnenavkynsip ®W  HaKJIOHHBIC:
paccTosHHEe OT TOYKH /IO TIOCKOCTH,
pacCTOsTHHE OT MPSMOH 10 TUNIOCKOCTH

http://zadachi.mccme.ru
http://www/matematika.

agava.ru
http://pedsovet.org/com

ponent/option

33

[lepnenavkynsip W  HaKJIOHHBIE:
paccTosHHEe OT TOYKH JI0 TIOCKOCTH,
paccTosTHHE OT MPSIMOH J10 TNIOCKOCTH

34

Ilepnenukynssp U HakKJIOHHBIE:
PacCTOSIHHE OT TOYKHU 0 IIOCKOCTH,
PaccTOsIHKE OT MPSIMOM 10 MIOCKOCTU

35

36

37

38

39

40

VYribl B IPOCTPAHCTBE: YrOJ MEXAY
NIPSIMOU U IUIOCKOCTBIO

JIByrpaHHblil yroJi, JIMHEWHBIM Yroi
JByTPaHHOI'O yria

JByrpaHHblii yroJi, JUHEWHBIA Yroi
JIBYTPAaHHOTO yriia

[lepneHIuKyISpPHOCTh  TIOCKOCTEH:
MIPU3HAK TNEPIEHINKYJISIPHOCTH IBYX
TUIOCKOCTEH

[epreHAUKYIAPHOCTE  ILIOCKOCTEH:
MPHU3HAK TEPIICHANKYISIPHOCTH BYX
IUTOCKOCTEH
[epreHAUKYIAPHOCTE  ILIOCKOCTEH:
MIPHU3HAK TMEPICHANKYISIPHOCTH JIBYX
IUTOCKOCTEH

http://zadachi.mccme.ru
http://www/matematika.

agava.ru
http://pedsovet.org/com
ponent/option.

http://zadachi.mccme.ru
http://www/matematika.
agava.ru
http://pedsovet.org/com
ponent/option.

41

Teopema o Tpéx NepneHUKyIIpax

http://zadachi.mccme.ru
http://www/matematika.
agava.ru



http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru

http://pedsovet.org/com
ponent/option.

42 Teopema o TpExX MepIICHANKYIIIPAX 1
43 Teopema o TpEx MepICHANKYIIIPAX 1
KontponpHas pabora 1o Temam
44 "[lepneHAUKYIAPHOCTE MHPSIMBIX U 1
miockoctedl" wu  "Yrael  Mexay
MPSIMBIMU U TUIOCKOCTSIMH"
[NoHsTHE MHOTOTpaHHHKA, OCHOBHBIC http://zadachi.mccme.ru
DIIEMEHTEI MHOTOTPAaHHHKA, http://www/matematika.
45 BBIITYKJIbIE u HeBbIyKJble | 1 agava.ru
MHOTOTPaHHUKHY; pa3BépTka http://pedsovet.org/com
MHOTOTPaHHHKA ponent/option.
[Ipusma: n-yroyipHas mpu3Ma; TpaHU
46 W OCHOBAHWS MPU3MBL mpAMas H 4
HAKJIOHHAs TPHU3MBI, OOKOBas U
OJTHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunesn, npsSMOYTONbHBII 1
napasuIesICIIIe]] U €r0 CBOICTBa
IMupamupa: n-yrompHas HHPaMUJA, http://zadachi.mccme.ru
rpaHd ¥ OCHOBAHWE MHPAMUJIBL; http://www/matematika.
48 OOKkOBasi ¥ TOJNHAs MOBEPXHOCTH &1 agava.ru
MUPAMHU/IBI; IPABIIbHAS U yCeuEHHAs http://pedsovet.org/com
nUpaMuIa ponent/option.
[paBunbHbIC MHOTOTPaHHHKH: http://zadachi.mccme.ru
MOHSITHE MPaBHILHOTO http://www/matematika.
49 MHOT'OTpaHHUKa, IIpaBUJIbHAS IpuU3Ma 1 agava.ru
u MpaBHIbHASL MUpaMHUIa; http://pedsovet.org/com
NpaBUIIbHAsS TPEYroJbHas MHUpaMuIa ponent/option.
U TIPABWIBHBIN TETPasdp; KyO
IpeacraBneHne O  MPaBHIBHBIX
50 MHOTOTPaHHHKaX: okrayap, 1
JOJICKAdIp U UKOCAdIP.
CummeTpust B MPOCTPAHCTBE: http://zadachi.mccme.ru
CUMMETPHS. OTHOCHUTEJBHO TOYKH, http://www/matematika.
51 NpSIMOM,  IJIOCKOCTH.  DJEMEHTHI 1 agava.ru
CUMMETPHU B nUpaMuaax, http://pedsovet.org/com
napaJuiesienuIeiax, NpaBUIBHBIX ponent/option.
MHOTOTPaHHHKaX
Brruncinenue 3JIEMEHTOB
52 MHOTOTPaHHHUKOB: p&0pa, quaroHamu, 1
YIJIBI
IInomans OOKOBOHM IOBEPXHOCTH U hittp: //zadachi.mccme.ru
Ha P . http://www/matematika.
[IOJIHOM MOBEPXHOCTH psSIMOi
53 MIPU3MBI IUIOIIAAb ocHoBaHui, 1 Agave Tu
’ . ’ http://pedsovet.org/com
TeopeMa O OOKOBOIl TMOBEPXHOCTH :
o ponent/option.
MPSMOM TPHU3MBI
[Tnomans OGOKOBOI MOBEPXHOCTH |
MTOBEPXHOCTH MPaBUIIBHOM
54 MUpaMubl, TeopemMa o Tuomagn 1
OOKOBOH ITOBEPXHOCTH YCEUEHHOMH
MTHPaMUIbI
55 KonrponpHass pabora mo Teme 1
"MHororpaHHuku"
http://zadachi.mccme.ru
R http://www/matematika.
56 ITousarue 06 00BEME 1 P

agava.ru
http://pedsovet.org/com



http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru
http://zadachi.mccme.ru/
http://www/matematika.agava.ru
http://www/matematika.agava.ru

ponent/option

57 O0BEM IHpaMuIBI 1
58 O0BEM IHpaMuIbI 1
59 O0BEM IMpaMuIbI 1
60 O0BEM HpaMuIBI 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM IPU3MBI 1
KonrponpHass pabora 1o Teme
64 " . " 1 1
OOBEMBI MHOTOT'PaHHUKOB
ToBToDCHME o60BILEHIe http://zadachi.mccme.ru
P ’ HHerH http://www/matematika.
cucTeMaTH3anus 3HaHHH.
65 . 1 agava.ru
IToctpoenue CEeYeHUn B -
http://pedsovet.org/com
MHOTOTPaHHHKE -
ponent/option
[ToBTOpenwue, 00001eHne
CHCTEMATHU3aLUs 3HAHMH.
Bblunciienue pacCTOSHMN: MEXIY
66 JIBYMsl TOYKamH, OT TO4Ykd J0 1
IpSMOH, OT TOYKH OO IUIOCKOCTH,
MEXIY CKPEIIMBAIOIINMHUCS
TIPSMBIMH
67 HToroBasi KOHTpOJIbHAs paboTa 1 1
[ToBTOpenue, 0000meHne
CHCTEMAaTHU3aLUs 3HAHMU.
Brruucnenue YIJIOB: MEXIY
68 CKpEIIMBaIOIUMHUCS npsimMeive, | 1
MEXAY IpsIMOH U  IUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YIJIOB MEXAY
TUIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB IIO 68 5 0
I[MPOT'PAMME
11 KITACC
KonmuectBo yacos
Ne Jara OneKkTpoHHbIE IN(POBHIC
B Tema ypoxka o0pa3oBaTeIbHbIE
n/n KonTponbHsie [IpakTrdyeckue = wu3ydeHus
Bcero pecypcsl
paboTsl paboTsI
http://zadachi.mccme.ru
Cohepa w map: WEHTp, paauyc, http://www/matematika.a
1 JUaMeTp; IUIOMaab ToBepxHocTH &= 1 gava.ru
chepsl
http://pedsovet.org/comp
onent/option.
B3anmuoe pacnosioxenue coepsl H
2 IUIOCKOCTH; KacaTellbHasi IUIOCKOCTh & 1
K cepe; uromanas cepol
3 N3o0paxkenne cdepbl, mapa Ha 1

miockoctu. CedeHus mapa
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http://zadachi.mccme.ru

WIMHIpUYECKas MIOBEPXHOCTh .
H6 P P N http://www/matematika.a
obpasytomiue HUITUHAPUIECKON
4 pasy p C1 gava.ru
MOBEPXHOCTH, OCh LIMJIUHAPUYECKON
MOBEPXHOCTH http://pedsovet.org/comp
onent/option.
Hunmuaap: ocHOBaHMA H  OOKOBas
5 MTOBEPXHOCTh, 00pa3ylomas W OCh; 1
WIomaas OOKOBOM W TOJHOM
MIOBEPXHOCTHU
N3zobpaxenue LWITHHPA Ha
miockocTu. Pa3épTrka 1unuHApa.
6 CeueHnss nmnmmHApa (IWIOCKOCTHIO, = 1
mapasieTbHON WA
TIEPIICHANKYIISIPHOM OCH IUIINHPA)
http://zadachi.mccme.ru
Konunueckas IIOBEPXHOCTh .
P N http://www/matematika.a
oOpazyroriue KOHHYCCKOM
7 1 gava.ru
MOBEPXHOCTH, OCb U  BEpIIHHA
KOHUYCCKOU MOBEPXHOCTU http://pedsovet.org/comp
onent/option.
Konyc: ocHOBaHWME © BepIINHA,
8 oOpasyromas  ®W  0Och; Iomangs | 1
OOKOBOIi 1 MOJHOW TTOBEPXHOCTH
VYceu€HHbI KOHYC: 0Opasyroiiue u
9 BBICOTA;, OCHOBaHMS M OokoBas 1
TIOBEPXHOCTh
H3obpakeHne KOHyca Ha IJIOCKOCTH.
PasBéprka konyca. CeueHus KoHyca
10 (TT0CKOCTEIO, mapaiensHot | 1
OCHOBAHHIO, u IUIOCKOCTHIO,
MIPOXOAIICH Yepe3 BepIINHY)
http://zadachi.mccme.ru
http://www/matematika.a
1 KoMOuHanmst Tenm BpameHuss H 1 VAL
MHOTOTPaHHUKOB gava.lu
http://pedsovet.org/comp
onent/option.
MHOrorpaHHuK, OIMCaHHBIM OKOJIO
12 cthepsr; cdepa, BOHCAaHHAsS B 1
MHOTOTPaHHUK  WIM B TeJO
BpaIICHUS
13 ITonsitne 006 o00BEMe. OCHOBHBIE 1 http://zadachi.mccme.ru

cBolicTBa 00BEMOB Tell

http://www/matematika.a
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gava.ru

http://pedsovet.org/comp
onent/option.

14 O0BéM mMITHHpPA, KOHYyCa
15 O0BEM mapa u miIoIaas chepsl
http://zadachi.mccme.ru
ITono6 . .
OAODHEIC TCla B HpOCTPAHCIRC http://www/matematika.a
16 COOTHOWIEHNSI MEXIy IUIOMAIIMH AVALIU
MOBEPXHOCTEH, 00BEMaMu gava.lu
TOJI00HBIX Tt http://pedsovet.org/comp
onent/option.
17 KonrponbHass pabora 1o TemMam
"Tena Bpamenus" u "O0beMbI TEN"
http://zadachi.mccme.ru
http://www/matematika.a
18 Bektop Ha mIOCKOCTH M B VATl
POCTPAHCTBE Java.
http://pedsovet.org/comp
onent/option.
19 CroxeHue 1 BEIYUTaHUE BEKTOPOB
20 YMHOXEHHE BEKTOpa Ha YHCIIO0
http://zadachi.mccme.ru
Paznoxenune BekTopa 1O  TpEM http://www/matematika.a
21 HEKOMITJIAaHAPHBIM BEKTOpaM. gava.ru
[MpaBuno napamnenenunena
http://pedsovet.org/comp
onent/option.
Pemenne 3amau, CBA3AHHBIX C
22 MIPUMEHEHUEM TpaBWI JEHCTBHU C
BEKTOPaMH
IIpsiMoyrosibHass cucTeMa KOOpAUHAT
23 B NIPOCTPAHCTBE. Koopnunats
BekTopa. [Ilpocreiimme 3amauun B
KOOpJMHATax
http://zadachi.mccme.ru
http://www/matematika.a
VYron mexay Bekropamu. CkansapHoe
24 gava.ru

IIPOU3BEACHUEC BEKTOPOB

http://pedsovet.org/comp
onent/option.
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Beruncnenue YTII0B MEXIY

25 1
MPSIMBIMH U TIOCKOCTSIMA
KoopanHaTHO-BEKTOPHBIN METOJ
26 IpU  pPEUICHHHM  reoMerpudeckux | 1
3amaq
KontponpHass pabora mo Teme
27 "Bektopsr ®  koopamHatel B | 1
mpocTpaHcTse"
http://zadachi.mccme.ru
[ToBTOpenue 00001IeHNEe u .
P ’ . http://www/matematika.a
cucreMaTu3anus 3HaHud. OCHOBHBIC
28 1 gava.ru
¢urypsl, Qakrtel, Teopembl Kypca
[TaHIMETPUH http://pedsovet.org/comp
onent/option.
[ToBTOpEHUe, 00001enne u
29 cucreMaTn3anus 3HaHUH. OCHOBHBIE 1
¢urypol, dakrtel, Teopembl Kypca
IUTAHUMETPUH
IToBTOpEHUE, 000011IeHHE u
30 cucTeMaTH3alus 3HaHMH. 3ajgaqu 1
IUTAHUMETPHH W METOOBl WX
pereHus
[oBTOpEHUe, 00001Eenne "
31 cucTeMaTu3anusl 3HaAaHUKW. 3agadu 1
IUTAHUMETPHH W METOABI WX
peleHus
IToBTOpEHwUE, 06001eHNe u
32 cucrematu3anus 3HaHuil. OCHOBHbBIE 1
¢buryper, (axTel, TEOpPEeMHBl Kypca
CTepeoOMeTpHI
33 HroroBas KoOHTpoNbHas paboTa 1
34 [oBTOpEHUe, 00001enne " 1
cucTeMaTH3alus 3HaHu!
OBIIEE KOJIMYECTBO YACOB TIIO 34

[MPOI'PAMME
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