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INOACHUTEJIBHAS 3AIIMCKA

['eomerpust sBisiercss OMHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEr0 OOIIEero
o0pa3oBaHUs, TaK KaK 00ECIICUMBACT BO3MOKHOCTh M3YyUCHHUS IUCITUIUIMH €CTECTBEHHO-
HAyYHOW HAIPABJICHHOCTH M MPEAMETOB I'yMaHUTAPHOTO IUKJa. [[0CKOIBKY JIOTHYecKoe
MBIIIUICHHE, (OopMHpyeMOe TIpH W3yYEeHUH OOYYAIOMIUMUCS TOHSATHHHBIX OCHOB
T€OMETPUH, TIPH JOKA3aTeIhCTBE TEOPEM U TOCTPOCHUU IIETIOYKUA JIOTHYECKHUX
YTBEPXKICHUN MPU PEIICHUH T€OMETPUICCKUX 3aJlad, YMEHHE BBIIBUTATh M OMPOBEPTaTh
THITOTE3bI HETIOCPEICTBEHHO HCIONB3YIOTCS MPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYIHOTO
[IUKJIA, B YACTHOCTU (PU3MYECKUX 3a7ad.

[{lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «l'eomeTpus» Ha yriayOoJ€HHOM YpPOBHE —
pa3BUTHE WHANBUAYATBHBIX CIOCOOHOCTEH 00YJArOIINXCS IPH U3YUCHUU TEOMETPUH, KaK
COCTaBJISIONICH MpeaMeTHOM obmactu «MaTtemarnka u nH(popMaTHKay yepe3 odecreueHne
BO3MOXHOCTH MPUOOPETECHUS M UCTIONB30BaHUS 0oJiee TITyOOKHX TeOMETPUUECKIX 3HAHUHN
U JCUCTBUH, CHeMU(UUHBIX TEOMETPUHM, W HEOOXOAUMBIX [JI  YCIICITHOTO
npoheCcCHOHATBFHOTO 00pa30BaHusl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.
[TpropuTeTHRIME 3a7]a9aMU Kypca T€OMETPUH Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIONTIMHU
Y YCUJIMBAIOIINMH Kypc 0a30BOT'0 YPOBHSI, SIBIISIFOTCS

pacIipeHrue TPEACTaBICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYyJIbTYphl H
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIHM MHPOM;
dbopMupOBaHHE MPENCTABICHHUS O TMPOCTPAHCTBEHHBIX (QUTYpax KaKk O BaKHEHIIUX
MaTEMaTUYECKUX MOJIEINSIX, IMO3BOJIAIONINX OMUCHIBATh W HM3y4aTh pa3HbIC SBICHUS
OKpYXaIOIEero MHUpa, 3HAHWE MOHATHUHHOrO ammaparta mo pasueny «CrepeoMeTpus»
y4eOHOr0 Kypca reOMeTpHH;

dbopMHUpOBaHUE YMEHUS BIAJETh OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX (PUTypax
Y WX OCHOBHBIMHU CBOWCTBAMH, 3HAHWE TEOpeM, (pOpMyIT U yMEHUE UX TPUMEHSTh, YMEHUS
JTIOKA3bIBaTh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIC CTIOCOOBI PEIICHUS 3a/1aY;
dbopMupoBaHWE yMEHHS pacro3HaBaTh Ha YEPTEkKaxX, MOACISIX M B pPEATbHOM MHPE
MHOTOT'PAaHHUKH U TeJla BpaIleHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOIEIIH;
dbopMHupOBaHWE  TOHUMAHHS  BO3MOXHOCTH  aKCHOMAaTUYECKOTO  TIOCTPOCHUS
MaTEeMaTHYECKUX Teopuid, (OPMHPOBAHWE TOHUMAHUSA POJIM AKCHOMATUKH TPH
MIPOBEJICHUH PACCYKICHUI;

dbopMHUpOBaHHE yMEHHUS BIAJETh METOJAMH JIOKA3aTEIbCTB U aJTOPUTMOB PEIICHHUS,
YMEHUS WX TMPUMEHSATHh, MPOBOIAUTH OKA3aTEIbHBIE PACCYKICHUS B XOJNI€ PEIICHUS
CTEPEOMETPUYECKUX 3a7ad W 3aJad C MPAKTHYECKUM CojaepKaHueM, (opMUpOBaHHUE
NPEJCTABICHUS O HEOOXOIWMOCTH JIOKA3aTeNbCTB NMPU OOOCHOBAHWUU MAaTEMAaTHYCCKUX
YTBEPKJICHUN U POJTU aKCUOMATUKH B TIPOBEJICHUH JCTYKTUBHBIX PACCYKICHUI;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaroIuXxcs, M03HABATEIbHON aKTHBHOCTH, UCCIICIOBATEIHCKUX YMCHUN, KPUTUYHOCTH
MBIIUICHHS, HHTEpeca K U3YYCHUIO TEOMETPHH,



dbopmupoBanre (QPyHKIIMOHAIBHONW TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHUS
pacmo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pPCTBHBIX JKWU3HCHHBIX CHUTYallUSIX W TPU H3YYEHUU JPYrUX Y4YEOHBIX IPEIAMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEW M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAIbHBIX CUTYalUH,
WCCJIEIOBAHUS IOCTPOCHHBIX MOJIEIEH, HHTEPITPETAIINH TOTYyUYCHHBIX PE3YIbTaTOB.
OCHOBHBIMH  COJIEp)KaTeNbHBIMU JHMHUSIMH y4deOHoro kypca «['eomerpusi» B 10-11
Kiaccax aBisitoTcsi: «[IpsiMble U TIOCKOCTH B MPOCTPAHCTBEY», «MHOrorpaHHukn», «Tena
BparieHus», «BeKTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «JIBMIKEHUS B POCTPAHCTBEY.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH MOHATHUAMUIY,
pelIeBaHTHBIMU TE€OMETpUU Ha YIIyOn€HHOM YypoBHe oOyuyenuss B 10-11 kiaccax,
OTHOCUTCSI KO BCEM COJEpKaTelIbHBIM JIMHUAM Y4YeOHOro Kypca, a (opMHpOBaHHUE
JIOTUYECKUX YMEHUHN pachpeessieTCs He TOIBKO MO COMEPKATEIbHBIM JIMHUSM, HO H TIO
rogam oOydenusa. ConepkaHue 00pa30BaHHSA, COOTBETCTBYIONIEE TMPEAMETHBIM
pesynpTaTamM ocBoeHus denepanbHOil paboueit mporpaMMBbl, pactpeeIEHHBIM 10 ToaM
OOy4eHHMs, CTPYKTypUpPOBAaHO TaKuM o00pa3oM, UYTOOBI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOcaM oOydvatroruecs o0pamainch HEOTHOKPATHO. ITO MO3BOJISET
OpPTaHM30BaTh OBJIAJICHUE T€OMETPUICCKUMHU MOHATUSIMHU U HABBIKAMH TTOCIIEIOBATEILHO U
MOCTYNaTeIbHO, C COOMIOJCHHEM TMPHHIWIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyJArOIINXCS, PACITUPSIS
u yriyonsis e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexo/ k M3y4EHHUIO TEOMETPHUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISET:

co3gaTh ycioBus i auddepeHmanuu o0ydeHUs, TOCTPOCHUS WHIUBUAYaJTIbHBIX
o0pa3oBaTelIbHBIX MpOrpamMM, OOECIeUnuTh YIIyOJNEHHOE U3YYEeHUE TEOMETPUU Kak
COCTaBJISIONIEH yueOHOro nmpenmera «MareMaTHKay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJODKEHUIO M3yYEHHUs] MaTeMaTHUKU C y4€TOM BBIOOpA
Oynymeit  npodeccun, obOecredynBas  NPEEMCTBEHHOCTh  MEXAY  OOIIUM |
npodeccroHambHBIM 00pa30BaHUEM.

Ha wusydenue ydeOHoro kypca «l'eomerpusi» Ha yriyOonéHHOM ypoBHe oTBoauTcs 204
gaca: B 10 kmacce — 102 gaca (3 ygaca B Hexemo), B 11 kmacce — 102 gaca (3 yaca B
HEJIEIIO).



COIAEPXAHME OBYUYEHUA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ITOHATHS CTEPEOMETPUH. T0OYKa, IIpsAMasi, INIOCKOCTh, MPOCTPAHCTBO. [loHsATHE
00 aKCMOMAaTHUYECKOM IOCTPOCHUM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U CIIEACTBUS
U3 HUX.

B3anMmHO€E pacnosioKeHre NpsIMbIX B MPOCTPAHCTBE: MEPECEKAOIIMECS, MTapaIICIIbHBIE U
cKpemuBaromuecs npsMbsie. [lpu3Haku ckpemmBaromuxcs npAMbiX. [lapamnenbHOCTD
NPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MapajuielIbHbIE NPSIMbIE B IPOCTPAHCTBE,
[IapaJuIeIbBHOCTh TPEX MPSAMBIX, IIAPAUIEIbHOCTh NPSIMOM U IIIOCKOCTH. [lapamiensHoe n
HEHTpaJIbHOE  NPOEKTUpOBaHWEe, u300pakeHue  ¢uryp. OCHOBHBIE  CBOMCTBa
napajjieNbHOro npoektupoBanus. M3o0paxkenue ¢puryp B napamuieabHON NPOEKIUH. Y TIIbI
C COHAIIPABJICHHBIMU CTOPOHAaMH, VYrojdl MEXAYy NOpsAMBIMU B  IPOCTPAHCTBE.
[TapajutenbHOCTP TUIOCKOCTEM: TNapauIeIbHbIE IUIOCKOCTH, CBOWCTBA IapajlIEIbHbBIX
miockocteid. [Ipocreiimue mnpocTpaHCTBEHHBIC (QUTYphl HA IJIOCKOCTH: TETPadp,
napajuieNIeNUIEd, TOCTPOEHNUE CEUECHHI.

IlepieHAUKYJISIDPHOCTE  NPSIMOM U IUIOCKOCTH:  NEPIEHAMKYJISPHBIE MpPSIMbIE B
IIPOCTPAHCTBE, NPSMbIE NapAJLICIbHBIE W NEPNEHAUKYIAPHBIE K IIIOCKOCTH, IPU3HAK
MEPIECHANKYJAPHOCTA NPSAMOM M IUIOCKOCTH, TEOPEMa O MPSIMOM NEPHEHAUKYIAPHON
IJIOCKOCTU.  OpTOrOHANBHOE  MPOEKTUpOBAaHUE. llepneHauKylnssp W HAKIOHHBIE:
pPacCTOsIHUE OT TOYKM JIO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JO0 IUIOCKOCTH, MPOEKLHUS
burypst Ha IIJIOCKOCTb. [lepneHAUKYIAPHOCTH IIJIOCKOCTEHN: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. TeopeMa o TpE€X MepHeHuKyIspax.

Yrael B OPOCTPAHCTBE: YIrojll MEXAY IPAMOM M IUIOCKOCTBIO, JBYIPAaHHBIM YroJl,
JUHEWHBIA YroJl IBYrpaHHOro yriia. TpéxrpaHHblidi U MHOrorpaHssie yribl. CBoiiCTBa
IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUIL TPEXTPAHHOIO yIJa.
MHoOrorpaHHuKHu

Bunsl MHOrorpaHHUKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas mpusma,
npsiMasi W HAKJIOHHAs [puU3Mbl, OOKOBas W IIOJIHAsI MOBEPXHOCTb MPHU3MBI.
[Tapayienenunen, NpAMOYTOJIbHBIA HapajuielIenuIe] U ero cBoicTtea. Kparuaiimue mytu
Ha [IOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHass Teopema
[Mudaropa. Ilupamupa: N-yroiapHas mupamuaa, TpaBUIbHAs W yCEUEHHAS] MUPAMUIBI.
CpoiictBa pé€Oep W OOKOBBIX TIpaHed MNpaBWIbHOM mnupamuasl. I[IpaBuiibHBIE
MHOT'OTPaHHHKU: NPAaBWIbHAS NPU3Ma U NMPAaBWIbHAS MUPAMUIA, IPABUIIbHAS TPEYTOJIbHAS
nupamMuza W TpaBWIBHBIM  TeTpadnp, KyO. IlpencraBneHue o  MpaBUIIBHBIX
MHOI'OTPaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.



Boluncienue 31eMEHTOB MHOTOTPaHHUKOB: p&éOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MMOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPSIMOM NPU3MBI, TUIOLIAb OCHOBAHMM, TEOpEMA O
OOKOBOM MOBEPXHOCTHU MpsiMOM Tipu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH
[IPaBUWIBHOW MUPaMU/IBI, TEOPEMA O TUIOLIAJAN YCEUYEHHOU MUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM NPABWIBHBIX MHOI'OIPAHHHUKOB.
CumMerpus B IpaBUIBHOM MHOT'OTPAaHHUKE: CUMMETpUS NapajijieNenuneia, CMMMETPUs
NPAaBWIBHBIX IIPU3M, CAMMETPHSI IPABUJIBHON TUPAMUJBI.

BekTOopsl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApPHBIE, COHAIIPABIICHHBIE W IPOTHBOIOJIIOKHO HANpPaBJICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpPOB. J[€MCTBUS C BEKTOPAMMU: CIO)KEHUE M BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha yucio. CBOWMCTBa CIIOKEHUS BEKTOPOB.
CBolicTBa yMHOXEHHUs BeKTOpa Ha yucio. [loHsaTue xoMiutanapHsele BEKTOpPHI. [Ipu3Hak
KOMIUIAHAPHOCTH TPEX BeKTOpoB. IIpaBwio mapamnenenunena. Teopema o pas3nokeHUU
BEKTOpa I10 TPEM HEKOMIUIAaHApHBIM BeKTOpaM. lIpsmoyronbpHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3b MEXIy KOOpAMHATaAMH BEKTOpa U
KOOpAMHATAaMHU TOYEK. YTOJI MEXAy BekTopamu. CKaJIsIpHOE NPOU3BEIEHUE BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: HUIMHIPUYECKAs TOBEPXHOCTh, KOHHMYECKasi TOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pa3yroIue nopepxHocTeil. Tena Bpamenus : MWIMHIP, KOHYC, yCCUEHHBIN
KOHyC, cdepa, map. B3anmMHoe pacnonoxeHue cdepbl M IUIOCKOCTH, KacaTenbHas
IUIOCKOCTh K cepe. M300parkeHre Ten BpalieHus: Ha miIocKocTu. Pa3BépTka umnunapa u
konyca. CumMmetpusi chepsl u mapa.

O6béM. OcHOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSMOYTOIBHOTO
napajienenuneaa u caeactTus u3 He€. OObEM MPsSMON M HAKJIIOHHOW MPU3MBbI, UJIUHIPA,
nupaMuibl U KoHyca. O0BEM 11apa 1 MapoBOro CErMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHuKoB. [lpu3ma, BmMcaHHas B UMJIUHAD,
ornuvcaHHas okono munHapa. [lepecedenue chepsl u mapa c mwiockocteio. Kacanue mapa
u cdepbl MI0CKOCThIO. [lOHSATHE MHOrOrpaHHHUKA, OMHCAHHOTO OKOJIO cdepbl, chepsl,
BIIMCAaHHOW B MHOTOI'PAHHUK WJIM TEJIO BPAILEHUS.

[Inomaas MOBEPXHOCTH NMWIMHAPA, KOHyca, Tuiomans chepsl u e€ yacteil. [lomobue B
npoctpancTBe. OTHomeHWEe OO0BEMOB, IUIOMIAICH TOBEPXHOCTEH MOAOOHBIX (HUTyp.
[IpeoOpazoBanue noaodus, romoTeTus. Pemienue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOOB.

[TocTtpoenue cedeHWid MHOTOTPAHHMKOB W Tell BpallCHHs: CEUCHUs I[WIMHIpA
(mapasiieabHO U MEPIEeHIUKYIISIPHO OCH), CEYEHHUs KOHYyca (TapajuielibHble OCHOBAHUIO U
MPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHMs IIapa, METOJbl MOCTPOEHUS CEYEHUH: METO
CJIEJIOB, METOJl BHYTPEHHET O POESKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH.



BekTopbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtops! B ipocTpancTBe. Onepanuu Hall BEKTOpaMu. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CpoiicTBa BEKTOPHOIO yMHOXEHHs. [IpsgmoyronpHasi cuUCTEMAa  KOOpAWHAT B
npoctpancTBe. Koopaunarel BekTopa. Paznoxkenue Bektopa mo 6asucy. KoopaunaTHo-
BEKTOPHBIA METOJ IIPU PELICHUHU T€OMETPUUYECKUX 3a1a4.

J/IBUKeHHSI B IPOCTPAHCTBE

JBxenuss npoctpancTBa. OrtoOpaxenus. [[Bwxenus u paBeHcTBO Quryp. OOmme
CBOWCTBA JBWKECHUU. DBuapl JIBMKEHHMM: MApAJUIENIbHBIA IEPEHOC, LEHTPAIbHAA
CUMMETpUsI, 3€pKajbHas CHMMETpPHs, IOBOPOT BOKpyr mpsimoii. [IpeoOpazoBanms
nono6us. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxknaHckoe BOCIUTAHHE:

cOPMHUPOBAHHOCTh TPAKAAHCKOM TO3ZMIMH  OOYy4YalomIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUHUCKOTrO OOIIECTBa, MPEICTAaBICHHE O MaTeMaTUYECKUX
OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHUM, MPOLENYp TPa)JaHCKOTrO
oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYTroe), YMEHUE B3aUMOJICHCTBOBATH C COIMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIIUSIMU U HAa3HAUCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON I'Pa)kIaHCKON UIEHTUYHOCTH, YBAXKEHUSI K MPOILJIOMY U
HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHSIM
POCCHIMCKMX MaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX
JOCTIDKEHUN B IPYTUX HayKaX, TEXHOIOTHUAX, Chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEH  PpPOCCUHCKOro  Hapojaa, C(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOrO T[OBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHOKEHUI HAayKH W JI€ATE€IbHOCTBIO YUYEHOIO, OCO3HAHHUE JIMYHOI'O
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE  OTHOILIEHWE K  MHPY, BKJIOYasg  JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajJay, pPEIIeHHWH, pacCyXIEHH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM acIlieKTaM Pa3InyHbIX BUJOB UCKYCCTBA;

5) puznveckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATh MaTEeMAaTHUECKUE 3HAHMS B UHTEPECaX 3/I0POBOTO
1 0e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO (3/10pOBOE
NUTaHuE, COAJAHCUPOBAHHBIM PEXHUM 3aHATUH U OTAbIXA, peryispHas ¢uznueckas
aKTUBHOCTH),  (M3MYECKOE  COBEPIICHCTBOBAHME  TMPH  3aHIATUSIX  CIHOPTHUBHO-
03JI0POBUTEIIBHOM JIESATEIILHOCTHIO;

6) TpyaoBoe BociMTAHUE:

TOTOBHOCTh K TPYJly, OCO3HAHHE LIEHHOCTU TPYJOJI00Us, MHTEPEC K pa3IMdHbIM chepam
npoeccHoHanbHON AESTENBbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM M €€ MPUIOKEHUSMHU,
YMEHUE COBEpUIaTh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccun W peaau30BbIBATH
COOCTBEHHbBIE€ >KM3HEHHBIE IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYECKOMY
o0pa30oBaHMIO W C€aMOOOpPa30BAHHMIO HA TMPOTSHKEHUU BCEM IKU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUHU NMPAKTUYECKHX 3a7a4 MAaTEMAaTUYECKON HAIIPaBJIE€HHOCTH;
7) 3K0JI0TH4YeCKOe BOCIIUTAHUE:



c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPbl, NOHUMAHHUE BJIUSHUS COIUATBHO-
HKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHON M COLMAIIBHON Cpeibl, OCO3HAHUE
I00AJBHOTO  XapakTepa HSKOJOTMYECKHX MpOoOJieM, OpHEHTAallMs Ha MPUMEHEHHE
MaTEMaTUYECKUX 3HAHWUU IS pEmIeHus 3a7ad B 00JacTH OKPYXKAIOMIEH Cpenbl,
IJIAHUPOBAHUE TOCTYIKOB U OIIEHKM MX BO3MOXHBIX TMOCIEICTBUI ISl OKpY’Karomien
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, MOHUMAHUE MATEeMAaTHYECKOW HAyKH Kak
chepbl UeTOBEUECKON NESATENHbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHUS
[IUBMJIN3ALIMA, OBJIQJICHUE SI3BIKOM MATEMAaTHUKW W MaTEeMaTHYEeCKOM KyJIbTypoul Kak
CpPEICTBOM  IIO3HAHUSI ~ MHpPA, TOTOBHOCTh  OCYIIECTBIATh  IPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble Jornueckune aeicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKA MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIYy TOHATHAMHU, (DOpMYyIUpOBATH ONPENETCHUS TOHSITHM,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMKU, OCHOBAHUS ISl 00OOIIECHUS U
CpaBHEHUSI, KPUTEPUU TPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOpMYyIUpOBaTh U NPEOOPa3OBBIBATH CYXKIEHHUSA: YTBEPIAUTEIbHBIE U
OTpUIIATENbHbIC, SANHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUHUs B (akTax,
JIAHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSAX, IMpeajaraTb KPUTEPUU JJIS BBISABJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JiefaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIFOUEHH M, YMO3aKIIOUEHUN 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JTOKa3aTEeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (TpsSMbIE U
OT MPOTUBHOIO), BBICTpPAUBAaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpATh Crnoco0 pelleHus Yy4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIbKO BAapUAHTOB
pelieHusi, BpIOMpaTh HamOoJiee MOAXOASAIIMA C YYETOM CaMOCTOSTEIbHO BBIIEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKue 1eiiCTBUA:

MCII0JIb30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BOIPOCHI, GUKCUPYIOLTUE TPOTUBOPEUHE, MPOOJIEeMYy, YCTaHABIMBATh UCKOMOE U JaHHOE,
dbopMHUPOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;



MPOBOJAUTH CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, UCCIEAOBAaHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro OOBbEeKTa, SBJICHHS, TMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBICHHSMHU, TIPOIECCAMU;
CaMOCTOSTEIHLHO (OPMYIHPOBATH O0OOOIIEHUS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIFOICHYSI, WCCIEAOBAHUS, OIEHWBATh JOCTOBEPHOCTH IIOTYYEHHBIX PE3YJIbTAaTOB,
BBIBOJIOB M 00O0IIIEHUIA;

NPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTATh MPEATION0KEHUS O
€ro Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISATH ACPUITUTHI HH(DOPMAIUH, TaHHBIX, HECOOXOIUMBIX ISl OTBETA Ha BOIPOC U IS
peleHus 3a7a4u;

BEIOMpATh WHGOPMAIIMIO W3 HCTOYHUKOB  PA3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBaTh W HWHTEPIPETUPOBATH HMHPOPMAIUIO PA3TUYHBIX BHUIOB U (opm
MpeACTaBIICHUS;

CTPYKTYpUpOBaTh  HH(MOpMaIUI0, TMPEACTaBIsATH €€ B pa3luyHeiX  (dopmax,
WUTIOCTPUPOBATH Tpaduuecku;

OLICHWBATh HAA&KHOCTh WHPOPMAIMM TIO CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1elCTBUS

OO0uenue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKIICHHS B COOTBETCTBHHM C YCIOBUSMU W IEISIMHU
OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOI TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs MO XOAY PEUICHHUs 3a1adyd, KOMMEHTHPOBATh
IIOJIyYE€HHBIN PE3yJIbTAaT;

B X0ZI¢ OOCYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOUW TEMbI, POOIEMBI,
periaeMoi 3ajiaud, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIISThH
CBOM CYKJICHHSI C CY>KJIECHUSIMU JAPYTUX YUaCTHUKOB JIMAjora, OOHapy»XMBaTh pa3jiudue u
CXOACTBO TO3WIMK, B KOppeKTHOM ¢dopme (GopMyIupoBaTh pa3HOTIACUs, CBOU
BO3PAKEHUS;

NPEACTABIATh PE3yJAbTaThl PEIICHUS 3ajlaud, IKCIEPUMEHTa, HMCCIIEJIO0BaHUs, IPOEKTA,
CaMOCTOSITEJILHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YY€TOM 3ajlay MPE3CHTALUH U
0COOEHHOCTEH ayTUTOPHUH.

PerynsiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE JeHCTBUS

Camoopranu3amnus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a7adyd, BbIOMPATH CIOCOO PEIICHUS C Y4ETOM
UMEIOIIIUXCS.  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEeHTUpPOBaTh U
KOPPEKTHUPOBATH BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJICKT:



BJIa/IETh HaBBIKAMH MO3HABATENBHOM peduieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHIA
U MBICTUTENBHBIX TMPOIECCOB, WX PE3YyIbTaTOB, BIAJAECTh CHOCO0aMU CaMOMIPOBEPKH,
CaMOKOHTPOJISI POIIECCa M Pe3yNIbTaTa PEelIeHUs] MaTeMaTHYECKOM 3a/1a4H;

OpEeIBUIETh TPYIHOCTHU, KOTOpPHIE MOT'YT BO3HUKHYTHh NpU PELICHUU 3aJadyd, BHOCHUTH
KOPPEKTUBBI B JACATENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWTEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIM U YCIOBHSIM, OOBICHITH MPUUYUHBI
JOCTIKECHUS MWW HEJOCTIKEHUS PE3yJIbTAaTOB JACSITEIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSIT€IbHOCTD:

NOHUMATh W HCIOIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M WHIAUBUIYAIbHONW pabOTHI MpHU
pelieHuu y4eOHBIX 3a/ay, MPUHUMATh 1I€Jb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATH
OpPraHU3ali0 COBMECTHOW padoOThl, pacHpenensTb BUAbl padOT, JOrOBapUBATHCA,
00CyXIaTh MPOIECC U PE3YIbTaT PadOThI, 0000IIIATh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYMNIOBBIX dopMmax paboThl (0OCYXJIeHHUS, 0OOMEH MHEHHN, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI U KOOPJAMHUPOBATH CBOM JIEUCTBUS C
JIPYTUMH 4YJI€HaMHU KOMaHbl, OIICHHBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kiacca o0ydaromuicst Hay4uTCs:

. CBOOOJHO ONEpUPOBATh OCHOBHBIMH TOHSATHSMH CTEPEOMETPUH TPU PELICHHH
3a]1a4 U MPOBEJCHUH MaTEMaTHUYECKUX PACCYKIICHUMH;

. NPUMEHSATH aKCHOMBI CTEPEOMETPHUM W CIEACTBHS W3 HHUX TMPU PEUICHUH
reOMETPUYECKUX 3a/1a4;

. KJacCUPUIMPOBATh B3aUMHOE  pACIOJOKEHUE MPSMBIX B  INPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBRE;

. CBOOOIHO OMEpUPOBATh MOHATHUAMH, CBSI3aHHBIMH C YIJaMU B MPOCTPAHCTBE:
MEXIYy IPSAMBIMH B IPOCTPAHCTBE, MEKAY MPSIMOM U TITOCKOCTHIO;

. CBOOOJIHO OIIEPUPOBATh MOHATUSMU, CBA3aHHBIMH C MHOTOTpaHHUKAMU;

. CBOOOIHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPDAaHHUKOB (IIpU3Ma, MHpaMUia,
NPsIMOYTOJIbHBIN Napajijienenumnes, Kyo);

. KJIaccu(UIMPOBATh MHOT'OIPAaHHUKH, BEIOMPAsi OCHOBAHUS [T KilacCU(PUKALINY;

. CBOOOJTHO OIEPHPOBATH MOHATUSIMH, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

. BBITIOTHSTH MapajielbHOe, IEHTPaIbHOE U OPTOTOHAIBHOE MPOCKTHPOBAHUE DUTYD

Ha IINTIOCKOCTb, BBIIIOJIHATD I/I306pa}K€HI/ISI (1)Hl“yp Ha IINTIOCKOCTH,



. CTPOUTh CEYEHHS] MHOIOTPAaHHUKOB  PAa3JU4YHBIMH  METOJAMH,  BBIIOJIHATH
(BBIHOCHBIE) TUIOCKME YEpPTEXHU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUJI CBEDPXY,
cOOKy, CHU3Y;

. BBIYUCIIATh IUIONIAAM [OBEPXHOCTEW MHOTOIPAHHUKOB (IIpU3Ma, NUpaMuja),
T€OMETPUIECKUX TeJl C IPUMEHEHUEM (HOPMYT;

. CBOOOJIHO OIEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B IMPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (QUTYPHI;

. CBOOOJTHO  ONMEPUPOBATH  TMOHSATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpPAMHATaM B IPOCTPAHCTBE;

. BBITOJIHATH JECUCTBUS HAJl BEKTOPAMU;

. pelars 3aJayd Ha J0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHUN U HaXOXICHUE

IrCOMCTPHUICCKHX BCIIMYHH, IIPUMCHAA U3BCCTHBIC MCTOAbI ITPHU PCIHICHUHY MAaTCMAaTHYCCKHX
3aJia4 IMOBBINICHHOI'O X BBICOKOI'O YPOBH: CJIOKHOCTH,

. IPUMEHATH IpoCTENIINE IpOrpaMMHBbIE cpeactea U 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a/1a4;

. U3BJIEKaTh,  NpeoO0pa3oBbIBATh M UHTEPIPETHPOBaTh  HH(OpManui0 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIrypax, MPEICTABICHHYI0 Ha 4YepTexax u
PUCYHKaX;

. IIPUMEHATH [IOJyYCHHBIE 3HAHMWS Ha IPAKTUKE: CPABHUBATh W AaHAJIU3UPOBATH

peajbHblE CUTyallud, NPUMEHATh W3YYEHHBIE MOHSITUS B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTU4ecKu cHOPMYITUPOBAHHON MPOOJIEMBI, MOACIUPOBATh peajbHbIC CUTyalluu Ha
S3bIKE  TEOMETPUM, HCCIAEAO0BaTh IIOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUI U TeOopeM, ammapara anreOphl, periaTh MpakTUYECKUe 3aauu,
CBSI3aHHBIE C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYUH;

. UMETh MPEJCTABICHUS 00 OCHOBHBIX dTanax Pa3BUTHUS T€OMETPUM KaK COCTaBHOMU
yacTH (pyHJIAMEHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 kiacca o0y4aronuuiicss HAy4uTC:

. CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C HWIMHIPUIECKON, KOHUIECKOM
U c(hepruuecKOil MOBEPXHOCTAMM, OOBSICHATH CIIOCOOBI MOTYYEHUS;

. OIEpUPOBATh MOHATUSAMH, CBA3AHHBIMU C TE€JIaMH BPALEHUS: [IMIINHAPOM, KOHYCOM,
cdepoii u mapom;

. pacno3HaBaTh Teja BpalleHHus (LMIUMHAP, KOHYC, cepa U map) U OOBACHSITH
CHOCOOBI MOTYYEHUS TEN BPALLEHUS;

. KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOiI0XKeHUE c(pephl U INIOCKOCTH;

. BBIUMCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOI'DAHHUKOB U TE€J BpallleHUs, 00bEMBI U

TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB W TN BPAIICHUS, TCOMETPUUYECKHUX TEII C
npuMeHeHueM Hopmyi;



. CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C KOMOMHALIMSIMU TEJI BPaLlCHUS
M MHOTOI'PaHHHMKOB: MHOTOIPAHHHUK, BIMCAHHBIN B c(epy M ONUCAHHBIA OKOJIO C(ephl,
cdepa, BOUCaHHasi B MHOTOI'PAHHUK WJIM TEJIO BPALICHUS;

. BBIUUCIISITH COOTHOLICHMSI MEXIy IUIOMIAJIMU IIOBEPXHOCTEH U 00BbEMaMu
ITOA00OHBIX TEIT,
. n300paXkaTh U3y4aemble (DUTYpBI, BBIMOIHATH (BHIHOCHBIE) IUIOCKHE YEPTEXKHU W3

PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYpP: BHUIl CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHHS Tell
BpAIICHUS;

. U3BIICKaTh,  WMHTEPIPETHUPOBATH M  NIpeoOpa3oBbIBaTh  HWH(GOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEJACTAaBICHHYI0 Ha 4YepTexax u
PHUCYHKaXx;

. CBOOO/IHO OIIEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

. BBIITOJIHATH ONIEpallMy HaJl BEKTOPAMU;

. 3a1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

. pelmarb reoMEeTpPUYECKHE 3aJayd Ha BBIYMCICHHE YIJIOB MEXAY MPSAMBIMH U

IINTIOCKOCTAMM, BBIYUCJICHUC paCCTOSIHI/II?I OT TO4YKH OO0 IINIOCKOCTH, B NICJIOM, HA
IMPUMCHCHUC BECKTOPHO-KOOPANHATHOI'O METOAAa IIPpHU PCIICHNN,

. CBOOOJIHO OINEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMHU C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHUI;
. BBITIOJTHATh M300paKCHUSI MHOTOTPAHHMKOB M TEJ BpAICHHS IPHU IMapaljIeIIbHOM

nepeHoce, LEHTPATbHOW CHUMMETPHUH, 3€PKAIbHOM CHUMMETPUHU, MPU TMOBOPOTE BOKPYT
npsiMOM, TTpeoOpa3oBaHusl MOJ00US;

. CTPOUTH CEUEHHS] MHOTOIPAHHUKOB W TEJI BpAICHHS: CEYEHUs IUIUHApPA
(mapayieabHO U MEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca (TapajuielibHble OCHOBAHUIO U
MPOXOASIIME Yepe3 BEPIINHY), CEUCHUS 11apa;

. UCIIOJIb30BaTh METOJbI IIOCTPOCHUSI CEYEHUMH: METOJ CIEAO0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMUSI, METOJ [IEPEHOCA CEKYIIEH MIIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHHUS;

. OPUMEHATh TEOMETPUYECKHE (PaKThl Il pPEUIeHUs] CTEPEOMETPUUYECKUX 3ajad,

MPEAIOIAralIuX HECKOJIbKO IIaroB PEIICHHUS, SCIIM YCJIOBHS NPHMCHCHHUS 3aJIaHbl B
SIBHOM M HESIBHOM (popMme;

. pemath 3a7adi Ha JOKa3aTelIbCTBO MAaTEMATHYECKUX OTHOIICHWH M HaXOXKICHUE
IrCOMETPUICCKUX BEITMUNH;

. IPUMCHATH MPOrPaMMHBIC CPEJCTBA M 3JEKTPOHHO-KOMMYHHKAITMOHHBIC CHUCTEMBI
IIPU PEIICHUN CTEPECOMETPUICCKUX 3a/1aY,

. NPUMEHATh TONYYEHHBIC 3HAHWUS Ha TPAKTUKE: CPaBHUBATH, AHAIM3UPOBATH H
OILICHMBATh PCAIbHBIC CUTYaIlUH, IPUMEHATh M3yUCHHBIC MOHATHS, TEOPEMBI, CBOWCTBA B
Impolecce IMOMCKAa  PCIICHHS  MaTeMaTHYeCKH  CPOpPMYIIMPOBAHHON  IPOOJIEMBI,
MOJICTTUPOBATh pPEabHbIE CUTYallMM Ha SI3bIKE T€OMETPUU, HCCIEAOBATh MOCTPOCHHBIC



MOJIESIM C HCMOJIb30BAHUEM T€OMETPUYECKUX MOHITHI M TEOopeM, ammapaTta aiareOpsl,
peimarh MpakTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKIEHUEM T€OMETPUUECKNUX BEJINYNH;

. UMETh MPEJCTaBIECHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Konn4yectBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Komrpoarmte  HpaxTirieckue o0pa3oBaTejibHbIE
padoThbI padoThbI pecypenI

1 BBeneHue B cTepeoMeTpuio 23 1
5 B3aumHoOe pacnonoxeHue NpsiMbeIx B 5 1

IIPOCTPAHCTBE
3 [TapannenbHOCTh NPAMBIX U INIOCKOCTEH B 3

IIPOCTPAHCTBE
4 IlepnieHAMKYIISIPHOCTD MIPSIMBIX U IJIOCKOCTEMN o5

B IIPOCTPAHCTBE
5 VYribl U paccTosHUSA 16
6 MHororpaHHUKH 7
7 BekTopsl B IpoCTpaHCcTBE 12
8 HOBTOPCHI/IC, 000011IeHNe U CUCTEMaTH3aIHs 5 5

3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KUIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
No 11/ HanmenoBanue pa3iesioB U TeM Korrpomsrere | MpaxTseciie (uudposbie)
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypebi
1 AHanmuTHYeCcKasi TeOMETPHS 15 1
5 HOBTOPGHI/IG, 00001IeHNE ¥ CUCTEMATHU3ALIHS 15 1
3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tea BpamieHus 24 1
5 [Tnomany NOBEpXHOCTH U 00BEMBI KPYTIIBIX 9 1
TeI
6 JIBrkeHus 5 1
7 HOBTOPCHI/IG, 000011eHNe U CUCTEMaTH3alHs 17 5
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoiabHbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
mudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBuia U300pakKeHUs HA PUCYHKE
IIJIOCKOCTH, IapaJlJICJIbHBIX HPAMbBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsiTHs cTepeoMeTpun: TOUKa, psiMa,
IUIOCKOCTB, TPOCTPAHCTBO. OCHOBHBIE
IIpaBUJIa U300paKEHUs Ha PUCYHKE
TUIOCKOCTH, NMapaJuIeIbHbBIX MPSAMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

IlonsaTus: NMEPECCKAOMIMUECA TTITOCKOCTH,
NEepeCCKaromurecs npsamMas 1 rmioCKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsiTus: nepecekarouuecs MIOCKOCTH,
nepecexaronirecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUT'YpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, H300pakeHNE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHH U IICPBBIC CIICACTBUSA




U3 HUX

AXCUOMEI CTEPCOMETPUH U TICPBBIC CICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIIEJICTBUS
u3 HUX. CrocoOsl 3a7jaHus MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHHS
MPSIMBIX U IJIOCKOCTEMN

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 ux peopa.
N300paxeHue nepecevyeHus MoIy4eHHBIX
IJIOCKOCTEH. PackpanimBaHue MOCTPOSHHBIX
CEUYEHHI pa3HbIMU LIBETAMH

11

N300paxkeHne ceueHuii nmupaMusl, Kyoa u
MIPU3MBI, KOTOPbIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecevyeHust nojry4yeHHbIX
IJIOCKOCTEN. PackpanmmBaHne MOCTPOECHHBIX
CEYEHUH Pa3HbIMU LIBETAaMU

12

N300paxkeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux peopa.
N300pakeHne nepeceveHust MoJIy4yeHHbIX
IJIOCKOCTEN. PackpanmBaHne MOCTPOESHHBIX
ceueHuit Pa3HbIMU LIBETaMU

13

N300pakeHue ceueHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux peopa.
N300pakeHne nepecevyeHust MoJry4eHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
ceueHui Ppa3HbIMU LIBETaMU

14

MeTo cie1oB It MOCTPOSHUS CeUSHUI




15

MeTon cieoB 715l TOCTPOSHUS CEUCHUH.
CBoiicTBa nepeceyeHuil MpsSIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB AJis MOCTPOSHUS CEUSHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIOCKOCTEHN

17

[Toctpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BEIHOCHBIX
4yepTexel U 3aluch 1aroB NOCTPOEHUS

18

[ToctpoeHue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHue BRIHOCHBIX
qepTemeﬁ 1 3alMCh aroB MOCTPOCHUA

19

20

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM TouKaM Ha péopax. Co3aaHne BBIHOCHBIX
YepTeXeH U 3alUCh NIaroB IMOCTPOSHUS
[TocTpoenue ceueHuii B mupamue, Kyoe 1mo
TpéM Toukam Ha pEdpax. Co3zaHNe BHIHOCHBIX
YepTekel U 3alHuCh 11aroB MOCTPOEHUS

21

[ToBTOpenue mmannMeTpun: Teopema o
MIPOMOPLUUOHANIBHBIX OoTpe3kax. [logolue
TPEYrOJIbHUKOB

22

[ToBTOpenue mannmerpun: Teopema
Menenasi. PacueTsl B ceueHHAX Ha BEBIHOCHBIX
yeprexax. Mcropus pa3BUTHS TUIAHUMETPUH U
CTepeOMEeTpUr

23

Kourpoasnas padora "AKCHOMBL
p p
crepeomerpun. Ceuenus"

24

Bzanmuoe PpacIIoJIOKCHHUE IIPAMBIX B




npocTpancTBe. CKpeluBaonIecs npsiMble.
IIpu3Haky CKpEIMBAIOIINXCS MPSAMBIX.
[TapautenpHble psAMBbIE B IPOCTPAHCTBE

25

Teopema 0 CylEeCTBOBaHUU U €IMHCTBEHHOCTH
IIPSAIMOY NapaJlIEIbHON TaHHOH IPSIMOi,
IIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeJKalle Ha JaHHo# npsiMou. Jlemma o
[IEPECECYECHUH NaPAIIIEIBHBIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapamnenpsHOCTB TpeX NpsAMbIX. Teopema o
TpEX mapajuieabHbIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA NAapaJIJIENIbHOTO IPOEKTUPOBAHUS.
N300pakeHue pa3HbIX (GUTryp B mapasiebHON
MIPOEKLINU

28

[lenTpanbHas mpoekus. Yroi ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOII MEXKAY
IPSIMBIMU

29

3amauu Ha JOKa3aTEIbCTBO U MCCICA0BAHNE,
CBSI3aHHBIE C PACIIONIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapaUIeNBHOCTD MPSIMON
IUTOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOM U TIOCKOCTH.
CBoiicTBa napamieIbHOCTH NPSIMOU U
IUIOCKOCTH

31

reOMeTpI/I‘ICCKI/IC 3aJa4M Ha BBIYMCIICHUC 1
J0Ka3aTcJIbCTBO, CBA3aHHBIC C




MapayIeIbHOCThIO MPSMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE

32

IlocTpoenne ceuenus, IPOXOASILEro Yepes
JTaHHYIO IIPSIMYIO Ha 4EpTEkKe U
[apajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILECHUN

33

[TapannensHas MpOEKIKs, MPUMEHEHUE IS
IIOCTPOCHHUS CEUEHUH KyOa U
napamienenumnena. CpoiicTpa
napajuiefenunea u Ipu3Mbl

34

[TapannensHblie iockoctu. [Ipusnaku
MapaiyIeIbHOCTH JBYX TIOCKOCTEN

35

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, HE MPUHAJICKAIILYIO TAaHHON
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CaoiicTBa napamieabHbIX JIOCKOCTEN: O
[apaJlyIeIbBHOCTH MPSIMBIX NIEPECEUEHNUS IIPU
NepeCcevyeHU  JBYX MapauleIbHbIX INIOCKOCTEH
TpeTbeit

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpe3Kax MapajleabHbIX NPIMEIX,
3aKJIIOYEHHBIX MEKAY NMapajuleIbHbIMU
IUIOCKOCTSIMH; O TIEpECeUeHUH MPSIMOii ¢
JBYMs TapaJlJIeJIbHBIMU IJIOCKOCTSIMU

38

[ToBTopenue: Teopema [Tudaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS




IPSMOYTOJIBHOTO TPEYT OJIbHUKA

CaoiicTBa Ky0a U MPSIMOYTOJILHOTO

40 napajuiesienuneaa

A1 Brruncnenue 1iaMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuleIeuee
[TeprieHAMKYASIPHOCTD MPAMOU U TIIOCKOCTH.

42 [Ipu3Hak NepneHANKYIIPHOCTH NPSIMOU U
IJIOCKOCTH
IleprieHAUKYIAPHOCTD MPSIMON U TUIOCKOCTH.

43 [Ipu3Hak nepneHuKyIIPHOCTH IPAMON U
IUIOCKOCTH
Teopema o0 CylIeCTBOBAaHUN U €IMHCTBEHHOCTH

44 MIPSAMOMH, POXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIECHIUKYIIAPHON K
IUIOCKOCTH

45 [1nockoCTH U EPHEHIUKYISPHbIE UM IIPSIMbIE
B MHOTOTPaHHUKAX

46 [InockocTH U NEepNEeHINKYISPHbIE UM IIPSIMBbIE
B MHOT'OTPaHHUKAX

47 [lepnenaukynsap u HaknoHHas. [loctpoeHnue
NEPIEHINKYJIApa U3 TOYKU Ha NPSMYIO

48 Ilepnienpukynsap u HaknoHHas. [ToctpoeHue
NEPIEHINKYIIApa U3 TOYKU Ha MPSMYIO

49 Teopema o TpEx neprneHAuKyIspax (mpsamas u
oOpatHasi)

50 Teopema o Tpéx neprneHaAuKynspax (npsmas u
oOpaTHas)

51 VYron Mexay CKpelrBaloIUMUCS TPSIMbIMU




ITouck nepneHAuKyJISIPHBIX TPSIMBIX C

52 MOMOILBIO TIEPIEHIUKYIISPHBIX TNIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 IIPABWJIBHOM NUPaMU/IbI C IOMOIIBIO
OPTOTOHAJIBLHON MTPOEKIINHU
[TocTpoenue ceueHmii Kyda, MPU3MBIL,

55 MPaBUWJIBHON MUPaMHUJIBI C TOMOUIBIO
OPTOrOHAJIBLHOM MTPOEKLIMHU
CummeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 mIockocTH. [ImockocT cummeTpuii B
MHOTOTpaHHUKAaX

57 [Ipu3Hak neprneHuKyIIpHOCTH IPIMON U
IUIOCKOCTH KakK CJIEZICTBUE CUMMETPUHU

58 [IpaBunpHBIE MHOTOTpaHHUKU. PacdyéT
PacCTOSIHUN OT TOYKHU 10 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCcTOSIHUNA OT TOYKH JI0 TUIOCKOCTH
CriocoObl OIyCTUTh NEPIEHIUKYIISAPBI:

60 CUMMETpPUS, CABUT TOYKHU MO NapaljeIbHON
IpsIMOI

61 CnBur no HemapasieabHON IPSIMOH,
U3MEHEHHE PACCTOSHUI
KonTponbhas padota "B3aumnoe

62 pacIoyoKeHue MPSIMBIX U TIOCKOCTEH B
pocTpaHcTae”

63 IToBTOpeHMeE: yroma Mexay NpsMbIMU Ha

IJIOCKOCTH, TPUT'OHOMETPHUA B IPOU3BOJIbHOM




TPECYTrOJIbHUKE, TCOPEMA KOCUHYCOB

64

[ToBTOpEHME: yroa Mexnay
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/IC MCTOJbI BBIYUCJICHUA YIJIa
MCKAY NPSAMBIMHA B MHOT'OT'PAaHHHUKAX

66

JByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

67

[lepnenaukynspusle miockocTH. CBOICTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHauKyIIpHOCTH IUNIOCKOCTEN;
TeopeMa O MpsIMOM NIEPECEUEHHUs IBYX
IIJIOCKOCTEH MEPIEHAUKYIAPHBIX TPETHEHN
IJIOCKOCTH

69

[IpsimoyToNbHBIN Napaienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYTOJIbHOTO
napajuiesenumnea

70

Teopema o AuaroHaau MPSIMOYrOJILHOTO
napajuieNienuIe/1a u CJIeCTBUE U3 Hed

71

CrepeomeTpuyuecKkue U MPUKIIAAHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACTIOJI0KEHUEM
MPSIMBIX | IJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIHUBAIOIIHUECCA ITPSAMBIC,
napaijICJIbHBIC IIJIIOCKOCTH B CTaAaHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa IapaJiiCJIbHBIX IIOCKOCTEM Ha
CKPCHIUMBAIOIHUXCA ITPAMBIX, PACCTOSHHUC
MCKAY CKPCIIHNBAOIUMHACA IIPAMBIMU B




MMPOCTBIX CUTYyalUAX

Paccrostane ot ToukHn J0 IIIIOCKOCTH,

74
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH
Beruncnenue paccTosHUN MEXKIY

75 CKPELIMBAIOIINMHUCS IPSIMBIMHU C TOMOUIBIO
MEePIEeHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHbIil yroj, HEPaBEeHCTBA IS

76 TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yriia

77 DneMeHTHI ChepUIeCKON TeOMETPHH:
reoJIe3nYeCKUe JINHUYU Ha 3emiie

78 Konrponsnas padora "Yrisl 1 paccTostHUA"

79 CucremaTtn3zauus 3HaHui "MHOTrorpaHHUK U
€ro 2JEMEHTHI"

80 [Tupamupga. Bunel nupamuna. [lpaBunbHas
mUpamMuia

81 [Tpusma. [Ipsimast U HaKIOHHAS IPU3MBL.
[IpaBuibHasa npuzMa

82 [Ipsamoint napannenenunes, NpsAMOyTrOJIbHBIN
napasuiesenumnes, Kyo

83 Breinykibsie MHOTOrpaHHuKU. Teopema Ditnepa
Boinmykibsie MHOTOrpaHHuKU. Teopema Dinepa.

84 [IpaBusbHBIE U IONYNPAaBUIbHBIE
MHOT'OTPaHHUKH

85 Kontponbhas pabota "MHororpaHHuku"

86 [lonatue BeKTOpa Ha IUNIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMma BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [TpaBwuiio mapanenenurena 1
90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
91 Paznoxenue BexTOpa 1o 6a3I/IC}u/ TpEX 1
BEKTOPOB, HE JIS)KAIIUX B OJTHOH IIIOCKOCTH
92 CkansipHO€ MTPOU3BEICHUE 1
93 Beruunciienue yria Mexmay BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [IpocTeiimme 3aga4n ¢ BEKTOPaMH 1
95 [pocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiine 3aga4u ¢ BEKTOPaMH 1
97 [Ipocreiimume 3a1a4u ¢ BEKTOpAMH 1
98 O0001Ienre U cUCTEMAaTH3aIA 3HAHAN 1
99 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1
100 Hrorosast koHTpobHas pabora 1
101 Hrorosast konTpoiapHas pabora 1
102 O0o001IeHre U ccTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KUIACC

KonunyectBo yacos DJIEeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTHyeckue
n/n Bcero U3yuyeHHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa HA 1
TJIOCKOCTH M B TIPOCTPAaHCTBE"
5 [ToBTOopenue temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpeHue Tembl "Briuncienue yria Mexmy 1
BEKTOpaMH B MPOCTpaHCTBE"
4 [loBTOpEeHME TeMbl "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIIEH uepe3 ABe TOUKH"
5 VYpaBHeHUE MIIOCKOCTH, HOPMaJjb, ypaBHEHHE 1
IJIOCKOCTHU B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BexTopHoe mpousBeeHue 1
8 JIuHeliHble HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMUpPOBAHNE
9 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1
IpOorpaMMHUpPOBaHUE
10 AHaNIUTHYECKHE METO/IbI pacuéra yriia Mexay 1
MPSIMBIMU B MHOTOTPaHHHUKAX
1 AHanuTHYECKHE METO/IbI pacuéra yriia Mexmuy 1
IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®dopMyIa pacCTOSTHUS OT TOYKH JI0 TUIOCKOCTH 1




B KOOpAHWHATax

HaxoxneHnue paccTosiHUANA OT TOYKHU 10

13
TUTOCKOCTH B KyOe

14 HaxoxneHue paccTosHUN OT TOYKHU 10
TUIOCKOCTH B MPaBUJIBHON THUPaMUIE

15 KoHTtponbHas paboTa "AHaauTHYECKaS
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T CJIC/IOB
CeueHuss MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 IUIOCKOCTH, TIEPECEUCHHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble TPSIMbIE U TNIOCKOCTHU
MapaJiyIeIbHBIC CCUCHUS

20 [MapannenbHbie MPSMBIC U TUIOCKOCTH: Pac4éT
OTHOILICHUHN

21 [TapannensHbie TPsIMbIE U TNIOCKOCTH: YTJIbI
MEXTY CKPEIUBAIOIUMHUCS TPSIMBIMU
[eprieHIUKYISIpHBIE IPSMBIC U TUIOCKOCTH

99 CTaHJapTHBIC TapbI MEPIECHAUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

93 [eprieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH:
TeopeMa O TPeX MEePIEeHANKYIIPAX

24 [leprieHquKYyIApHBIEC TPSIMBIE U TNIOCKOCTHU:
BBIUMCJICHUS IJTUH B MHOTOI'PaHHUKAX

25 [ToBTOpEHME: IOMATN MHOTOYTOJIEHUKOB,




(bOpMyIIBI TS TUTOIIAICH, COOOpasKeHHUSI
mogoous

HOBTOpeHI/IeZ mIomaanu MHOTOYIrOJIbHUKOB,

26 (bopMyITBI TSI TLTOMIAACH, COOOpaKEHUS
noao0us
[ToBTOpeHue: MmIoIaA1 MHOTOYTOJIbHUKOB,

27 dbopMyITBI 11 TUTOIIAAEH, COOOpaKEHUS
no00us
[Inomaau ceyeHnii MHOrOrpaHHUKOB:

28 IUIOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHHS TTO00MS
[Inomanu ceyeHUit MHOTOIPAHHUKOB:

29 IJIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaXeHUs Moa00us

30 KontposnbHas padota "[loBTOpenue:
MHOTOI'PaHHUKHU, CEYEHUSI MHOTOI'PaHHUKOB"

31 O06BéM Tena. O6beM NPSMOYTOIBLHOTO
napa’suienenumnena

32 3amaun 00 yaBoeHUH Kyba, 0 KBajipaType
Ky0a; 0 TpUCEKLIUH yIiia

33 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOIO MapalieNenuneaa
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C

34 BBIYHCIICHHEM 00BEMA MTPSIMOYTOJILHOTO
napajuliesienune1a

35 O0BEM npsiMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIC C

BBIUMCJIEHHEM 00bEMOB IPSIMON IPU3MBI




HpI/IKJ'IaI[HLIC 3aJa4M, CBA3aHHBIC C 00BEMOM

37 MPSIMON MPU3MBI
Brrancienne 00bEMOB TeI ¢ TIOMOIIBIO

38 ornpenenéHHoro uHTerpaiga. Oobém
HAKJIOHHOM NMPU3MBI

39 Brruncnenue 060bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O0bpEM TupaMuIbI

40 dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUPaMHJ] C OOLTUM YIIIOM

a1 ®opmyna 00béMa nupamuabl. OTHOIIEHUE
00bEMOB MUPaMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMu TpaMUIbI

44 [Mpuxnanueie 3aaauu o Teme "OO0bEMEI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagaeie 3agaun o Teme "O0bEMBI Ten",
CBsI3aHHbBIE C 00BEMOM IHPaAMUIBI

16 [Ipumenenne o0bEMOB. Boruncienue
paccTOsHUS J0 III0OCKOCTH

47 KonTtponbsHas padota "O0bEM
MHOTOTpaHHUKa"

48 Hunuaapuyeckast TOBEpXHOCTh, 00pa3yromiye
HUJIUHIPUYECKON MOBEPXHOCTH

49 Hununap. [IpsiMoii KpyroBor HHJIMHAP.
[Tnomans NOBEpXHOCTH LIMIUHAPA

50 Konnueckast moBepxHOCTB, 00pa3yromime




KOHMYecKoi noBepxHocTH. Konyc

CeueHne KOHyCa IIIOCKOCTBIO, TapAJIIETbHON

o1 TUTOCKOCTH OCHOBAHHS

59 Yceuénnslit konyc. M300paxeHne KOHYCOB U
yCEuEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U TTOJTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOI MOBEPXHOCTHU U IMOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHUE 3a/1a4H Ha

55 JTIOKa3aTeJIbCTBO U BHIYHCIICHHE, IOCTPOCHUEM
CEUCHMI UIMHApPA, KOHyCa
CrepeoMeTpHuueckue 3aauu Ha

56 JI0Ka3aTeIbCTBO U BBIYUCICHHE, TOCTPOCHUEM
CEUCHMI IIUIMHIpPA, KOHyCa

57 [TpuxnanHbie 3a1a49u, CBSI3aHHBIC C
[IWIHHPOM

58 [puknanHbie 3a1a49u, CBSI3aHHBIC C
ITAHAPOM

59 Cdepa u map
[lepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mrapa u cdepsl maockocTsio. Bua u
n300pakeHue 1mapa
[epecedenue chepsl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsio. Bua un
n300pakeHue 1apa

62 VYpasuenue cdepsl. [Inomans chepsr u eé

gacrtei




63

Cummerpus cdepsl u mapa

CrepeomMeTpuyeCcKHUe 3a1a4u Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUEC, CBA3AHHBIC CO

o4 cdepoii u mapom, TOCTPOCHUEM UX CEUCHUIN
IJIOCKOCTBIO
CrepeomMeTpriecKre 3a1a4i Ha

65 JIOKA3aTeJIbCTBO M BEIYMCIICHUE, CBA3aHHEIE CO
cdepoii u mapom, IOCTPOCHUEM UX CEUCHUIN
IUIOCKOCTBIO

66 [Tpuknagabie 31291, CBSI3aHHBIE CO cepoit u
mapom
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIUNCIIEHUS] B OKPY’KHOCTHU, CTaHIaPTHHIE
moao0us

68 Paznuunple KOMOWHAIIMK TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69 3anaun no teme "Tena U MOBEPXHOCTH
BpauieHus"

20 3agauu o Teme "Tena u MOBEpXHOCTH
BparnieHus"

71 Kontponsnas padora "Tena 1 moBepxHOCTH
BpauieHus"

79 O06BeéM unuHapa. Teopema 06 00BEME
PSIMOTO ITWIMH/IPA

73 Breruncienue 00bEMOB TEJI ¢ IIOMOIIBIO
onpeaenéHHoro uurerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM M TTOJIHON TTOBEPXHOCTH

KOHYyca




75

CTepeOMeTpI/I‘-IeCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00HEMOB OUJINHApPA, KOHYyCa

76

[Mpuxnanueie 3apauu mo Teme "OOBEMBI 1
TJIOIIA M TOBEpXHOCTEN Ten"

77

O06BéM mapa u mapoBoro cekropa. Teopema
00 00BEme mapa. [nomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
BBIUMCIICHHEM 00BbEMOB II1apa, MapoBOTO
CErMEHTa U I1apOBOI'0 CEKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI Ten",
CBs3aHHbIE C 00BEMOM IlIapa U IUIOLIA/IbIO
chepbl. COOTHOIICHUST MEXAY TUTOMIAISIMU
MOBEPXHOCTEH U 00BEMAMU MMOAOOHBIX TEJ

79

[Tono6ubIe Tena B mpocTpaHcTBe. M3meHnenue
00béma npu mogoouu. CrepeoMeTpuIeCcKue
3aJ1a4y¥, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMOB
TEJI U TUIoIaiel TIOBEPXHOCTEH

80

KonTponbnas padora "[nommanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

81

JBuxenus npocrpancTsa. OToOpaskeHusl.
JIBmkenus u paBeHcTBO Guryp. O6mme
CBOICTBA JBHKCHUI

82

Buasl nBukeHuid: napaiebHbIA EPEHOC,
[EHTpaJIbHAS CHMMETPHS, 3epKaJIbHAS
CUMMETpHS, TOBOPOT BOKPYT MPSAMOi

83

[IpeobpazoBanus nogobus. [Ipsmas u cdhepa
Olinepa

84

['eomeTpuueckue 3aa4u Ha MPUMEHEHUE




JABHMOXKCHUA

85

Kontponbras padota "Bektops! B
npocTpaHcTae”

86

Ob6o6marommee noroperue 11 nmoHsTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cuctemartusanus 3Hanui: "l[lapamienbHoOCTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHCcTBE"

87

Ob6o6marommee noroperue 11 nmoHsTuit u
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucTemMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTse"

88

89

Ob6o6marommee noroperne 11 moHsTuit u
MeTo10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTH3alus 3HaHuil: "BekTopsl B
npocTpaHcTse"

Ob6o6maromiee nosroperne 11 moHsTHi 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cuctematu3aiys 3Hauuil: "OobeM
MHOTOTpaHHUKa"

90

O606maromiee nosropeHue 11 nonstuii u
MeTo10B Kypca reometpun 10-11 xnaccos,
cucrematu3aiys 3Hauui: "OobeM
MHOTOTpaHHUKa"

91

O6o06matoriee mosropeHue 11 noHaTHA 1
MeToJ10B Kypca reomeTtpun 10—-11 xnaccos,
cucTeMaTn3anys 3HaHui: "Thromamu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ted"

92

O6o06matoriee nmoBropeHue 11 noHATHIA 1




MeToA0B Kypca reometpun 10—11 knaccos,
cucrteMaTtusanus 3gaguii: "Inomann
MOBEPXHOCTH M 00BEMBI KPYTIIBIX T

93

Hrorosas koHTpoJsibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHME, 0600IICHNE U CUCTEMATU3AIIHS
3HAHUU

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK HAyKH
U €€ poJIb B pPa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOT M

97

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH
1 €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX M KOMIBIOTEPHBIX TEXHOJIOT U1

98

Hcropust pa3BuTHS CTEPEOMETPUH KaK HAYKU
" €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOT Uil

99

I/ICTOpI/ISI Pa3sBUTHA CTCPCOMETPUHN KAK HAYKU
u eé POJib B pa3BUTUHN COBPEMCHHBIX
WHXXCHCPHBIX 1 KOMIIBIOTECPHBIX TEXHOJIOT Mt

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK HAYKH
U €€ poJib B pPa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HayKU
U e€ poJib B pPa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT Ul

102

I/ICTOpI/IH Pa3sBUTHA CTCPCOMETPUN KAK HAYKU
u eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ml




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

10 KJIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
1poBEpAEMoro NMPOrpaMMbI CpeIHero o0mero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPsAMas, TNIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJICACTBHS W3 HHX TIPU  PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATUSMHU: MAPALICIBHOCTh M MEPHEHANKYISIPHOCTh MPSIMBIX U
' IUTOCKOCTEH
7.4 KnaccudunupoBaTs B3aMMHOE pacioioKeHUE MPSMbIX U INIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh TOHATUSMH: ABYIPAHHBIM yrojl, TPaHU JBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO yIJIa, JMHEWHBIN Yrol JBYTpaHHOTO yria, rpaaycHas Mepa JBYTPaHHOTO
yria
76 OnepupoBaTh MOHATHSIMHU: MHOTOI'PAHHUK, BBIMTYKJIbIM U HEBBITYKJIbI MHOTOTPAaHHUK,
' 9JICMEHTHI MHOTOTPAaHHUKA, TIPABUIHLHBIA MHOTOTPAaHHHUK
77 Pacro3naBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (TIMpaMua, MpU3Ma, MPsIMOYTOJIbHBII
' napa’sienenumnesn, Kyo)
KnaccudunupoBaTh MHOTOTPAaHHUKH, BBIOMpasi OCHOBAHHUS A KiIacCU(PUKAINU
7.8 (BBITTYKJIBIE ¥ HEBBITYKJIBIC MHOTOTPAHHHUKH, IMPABUIBHBIC MHOTOTPAHHUKH, MPSMBIC U
HAKJIOHHBIEC MPU3MBI, MTapaslIeNIeIUIIe bI)
7.9 OnepupoBaTh MOHATHAMH: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOI'PaHHUKOB
710 OOBSICHATH NPUHLMUIIBI TOCTPOCHUS CEYEHUH MHOTOTPAaHHUKOB, HCIOJIB3YS METOJ
' CJIE0B
711 CTpouth ceueHUss MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBHIMOJIHATH (BBIHOCHBIC)
' TUIOCKHE YePTEkH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaxoXXIEHHE TI'€OMETPUYECKHUX BEJIMYUH MO o0pa3uam Wid
aNropuTMaM, TPUMEHSS HM3BECTHBIC AHAJIMTHUYECKHE METOJbI TMPU  PEIICHUU
7.12 CTaHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIUYMCICHUE PACCTOSHUNW MEXIY JBYMS
TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKUIO TUIOCKOCTH, MEXIY CKPEIIUBAOIINMHUCS
IPSIMBIMU
Pemate 3amaun Ha HaxX0XJIEHHE TE€OMETPUUECKHX BEJIMYMH 10 oOpasiam WiIH
QIropuT™MaM, TMPUMCHSS W3BECTHBIC AHAIMTUYCCKAE METOABl IPU  PEIICHUU
7.13 CTaHJApPTHBIX  MATEMAaTUYECKUX  3aJad  HA  BBIYUCIIEHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH, MEXKAY MPSMOM M MIIOCKOCTHIO, MEKAY MIOCKOCTSMU,
JBYTPaHHbBIX YTJIOB
7.14 Boruucisate 00bEMBI U IIJI0IAIA TTOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMuIa)




¢ mnpuMeHeHHeM (OpMyJd, BBIYMCIATH COOTHOLICHHS  MEXAY  IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOT'PAaHHUKOB

OHGpHpOBaTB MOHATHUAMU: CUMMETPUSA B IMPOCTPAHCTBEC, LCHTP, OCbhb U IIJIOCKOCTH

15 CUMMETPHH, TICHTP, OCh U INIOCKOCTh CUMMETPHUH (HUTYPBHI
W3Bnekars, peoOpa3OBHIBATH " UHTEPIPETHPOBATH WH(OPMAIIHIO 0
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEACTaBICHHYI0O Ha 4YepTekax u
pPUCYHKaxX
[MpumensTe reomerpuueckue (aKThl IS PEIICHUs CTEPEOMETPUYECKHX —3ajad,
7.17 MIPEIITOJIATAONINX HECKOJIBKO IIArOB PEIICHUS, €CIIH YCIOBUS NMPUMEHEHUS 3aJIaHbl B
SBHOH (hopme
718 [TpumMeHATH TpoCTeiIe TPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
' CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4
719 [TpuBOoUTH TpPUMEPHI MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJEC H SKU3HH,
' pacrto3HaBaTh MMPOSIBICHUE 3aKOHOB T€OMETPUH B HICKYCCTBE
[TpuMeHATH TONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh pealbHble CUTYAllUUd U
NPUMEHSATh HM3yYCHHBIC TIOHSATHS B TIPOILECCE IOWCKA PEIICHUS MaTeMaTHYECKU
790 chopmynupoBaHHOM MPOOJIEMBI, MOJIETUPOBATH peaJbHbIE CHTyalldd Ha S3bIKE
' TC€OMETPHH, MCCIICIOBATh IMOCTPOCHHBIE MOJEIH C MCTOIh30BAHUEM T'€OMETPUUCCKUX
MOHSTHI U TEOpeM, amnmapara anreOpbl, periaTh NPaKTHUECKUe 3aJa4d, CBS3aHHBIC C
HAXOXKJICHUEM T€OMETPUUYCCKUX BEIINYHH
11 KJIACC
Kon . .
IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOW 00pa3oBaTe/LHOM
HPOBEPIEMOTO NMPOrpamMMbl CpeaHero odiero oopa3oBaHus
pe3yJabTara
6 I'eometpus
OnepupoBaTh  TOHATHUSMH:  IDUIMHIPUYECKAas  TMOBEPXHOCTh,  0OOpasyroliue
6.1 WINHAPUYECKON TMOBEPXHOCTH, HWIMHAP, KOHHYECKAs IMOBEPXHOCTh, OOpa3yroIIne
KOHHYECKOW MOBEPXHOCTH, KOHYC, cheprueckas OBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (LIWJIKHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYESHHUS TeJl BPALCHUS
6.4 KnaccugunupoBats B3auMHOE pacrnoioskeHne chepsl U MIOCKOCTH
6.5 OnepupoBath MOHATHAMU: MAPOBOW CErMEHT, OCHOBAaHHE CEIMEHTA, BBICOTA CETMEHTA,
' IApOBOM CJI0M, OCHOBAHHUE IIAPOBOIO CJIOSA, BBICOTA IIAPOBOIO CJIOS, IAPOBOM CEKTOP
6.6 Brerancnsate 00bEMBI U TUTOIIAIN IOBEPXHOCTEH TENl BPAIIEHUS, TEOMETPHUECKUX TN C
' npuMeHeHHeM (HopMyIT
6.7 OnepupoBaTh NOHATHSIMH: MHOTOTPAHHHK, BITUCAHHBIA B c(hepy M OIMHMCAHHBIA OKOJIO
' cdepsl, cdepa, BIUCaHHAs] B MHOTOTPaHHUK WM TEJIO BPAIICHUS
6.8 BbIYHCcHsATE COOTHOLIEHUS MEXKIY TUIOIMIAAIMHU MTOBEPXHOCTEH U 00BEMAMH TOJOOHBIX




TCII

N300paxkaTh u3yyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM IMPOCThIX YEPTEKHBIX

6.9
UHCTPYMEHTOB
6.10 BbImonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
' BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPAILICHHS
W3Bnexats, UHTEPIPETHPOBaTh U NpeoOpa3oBbBaTh  WHPOPMALKIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UrypaX, NPEACTABICHHYIO Ha uepTexax u
pHUCYHKaX
[lpumensaTe reomeTrpuueckue (QaxkThl IS PEUICHHUS CTEPEOMETPHUYECKUX —3ajad,
6.12 MPEINoaraloiX HECKOJIbKO IIAroB PEUICHMs, €CIIM YCIOBHS NMPUMEHEHHUs 3a/laHbl B
ABHOH popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONHATE IEHCTBHUSA CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHUS
' BEKTOpa Ha YHCJIO0, OOBACHATh, KAKIMHU CBOWCTBAMH OHH 00JIaJaf0T
6.15 [IpuMmeHATH paBUIIO NapasieNenunesa Npyu CI0KEHUN BEKTOPOB
OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIb
6.16 BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroll MEXIYy BEKTOpaMH,
CKaJIIpHOE TIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHbIE U KOMILJIAHAPHBIC BEKTOPHI
Haxonuth cymMMy BEKTOpPOB M NPOM3BEACHHE BEKTOpa Ha YHUCIO, Yol MEXIY
6.17 BEKTOpaMH, CKaJsIpHOE  IPOU3BEJCHUE, pPACKJIaAbIBaTh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPIAMHAT
6.19 Pemate mpocrteiiiive reomMeTpuyeckue 3ajauyd  Ha PUMEHEHHE BEKTOPHO-
' KOOPAMHATHOI'O METO/1a
Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHHH M HaXOXKIECHUE
6.20 TreOMETPUYECKUX BEIWYMH IO oOpas3laM WM aJIropuTMaM, NPUMEHSS H3BECTHBIC
METO/Ibl IIPU PEIIEHUH CTAaHIAPTHBIX MaTEMATUYECKHX 3a/1a4
6.21 [IpumenaTh mpocTeiiye MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[IOHHBIE
' CHCTEMBI TIPH PEUICHUN CTEPEOMETPUIECKUX 3a1au
6.22 [lpuBoaANUTE TpUMEpPHl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B MpPHPOJE U >KU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B HICKYCCTBE
[IpuMeHATh MoyYeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIW3UPOBATh peajbHbIe CUTYallUd U
NPUMEHSATh HW3yYEHHBIE IOHATHS B TMPOIECCEe IOMCKA PEIMICHHS MaTeMaTHYECKH
6.23 cOpMyIHpPOBaHHOW TPOOJIEMBI, MOACITUPOBATH pEATbHbIE CHTYallMd Ha S3bIKE

TCOMCTpUH, UCCIICAOBATL MMOCTPOCHHLIC MOACIH C HUCIOJB30BAHUCM T'COMCTPUYCCKHUX
MOHATHH U TCOPECM, aIllapara anre6pLI, peuiaTh IMPAKTUYCCKUC 3ala4H, CBA3AHHBLIC C
HaXOXIACHUEM I'€COMETPUICCKUX BEJINYHNH




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHATHSI CTEPEOMETpHH. T0dYKa, MpsMas, TUIOCKOCTh, MpocTpaHCcTBO. [loHaTne 00
AKCMOMATHYE€CKOM TMOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnoyiokeHHE NpSIMBIX B MPOCTPAHCTBE: TNEPECEKAIOIIMECs, MapajulesibHble U
cKpeluBawomuecss mnpsmMbie. [lapamienbHOCT, MNPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieNibHble MpsIMble B MPOCTPAHCTBE, NApaUIENBHOCTh TPEX MPSAMBIX, NapaIeNbHOCTD
OpsIMOM M TUIOCKOCTH. YTJIBIC COHAINpPABICHHBIMH CTOPOHAMM, YTOJ MEXIy HpPSIMbIMU B
npoctpaHcTBe.  [lapanmnenpHOCTh  TJIOCKOCTEW:  MapajuiesibHble  IUIOCKOCTH,  CBOMCTBA
napajuIeNIbHBIX TIOCKocTel. [Ipocreliie mpocTpaHCTBeHHBIE (PUTYPBI HAa MJIOCKOCTH: TETPadp,
Ky0, mapasienenumnes, IoCTPOCHUEe CeYeHUI

7.3

[leprieHIUKYJIApHOCTE NPSAMOM M IIJIOCKOCTH: IEPHIEHIUKYJSPHBIE IPAMBIE B IIPOCTPAHCTBE,
IPSIMBIE TMAPAJUICIIBHBIE W INEPHNEHAUKYJSPHBIE K IUIOCKOCTH, NMPU3HAK IEPHEHIUKYISIPHOCTH
IIPSIMOM U IUNIOCKOCTH, TEOPEMa O NMPSMOH NEPIEHANKYIISAPHON INIOCKOCTU. YTIIBI B IPOCTPAHCTBE:
YroJa MEXAYy IPsIMOM U IUIOCKOCTBIO, JBYTPAHHBIM YroOJl, JUHEHHBIM yroj JBYI'PaHHOIO yrIJa.
[leprieHUKyJIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT IPAMOM 10
IUIOCKOCTH, MpOoeKLuss (GUrypbl Ha IUIOCKOCTb. llepneHauKylIsspHOCTh MJIOCKOCTEH: MNpPU3HAK
NEPNEHAUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX MepneHAuKyIspax

7.4

[ToHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTI'OTPAHHMKA, BBIMYKIIBIE W HEBBIITYKIIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosbHas npusMa, rpaHd U OCHOBaHUS
Opu3Mbl, TpsMass W HAKJIOHHAs NpPU3MbI, OOKOBas M TIOJIHAs MOBEPXHOCTh TMPU3MBI.
[Tapannenenunen, NpsMOYrojbHBIA Mapajienenunes u ero cBoiicrsa. Ilupamupma: n-yronbHast
NUpaMuja, TpaHM W OCHOBaHHWE MHpaMHIbl, OOKOBasi M TIOJHAs IOBEPXHOCTb MUPAMMIBI,
npaBuWjbHasE M yceu€HHas mupamMuaa. OJIEMEHTbl Mpu3Mbl M Tnupamuabl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TOHSATHE MPABUIBHOIO MHOTIOTPaHHUKA, MpaBUJIbHAsA INpU3Ma U MPaBUIbHAS
nupaMujia, IpaBUiIbHAS TPEYTOJIbHAS MMpaMua U MpaBUIIbHBINA TeTpadip, KyO. [lpencrasienue o
IPAaBWIbHBIX MHOIOIPAHHUKAX: OKTadap, AOJAEKa’Ap M HuKocayapyrue CeueHus NpU3Mbl U
UpaMU/IbI

7.5

CI/IMMeTpI/ISI B MIPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IJIOCKOCTH. DJIEMEHTHI
CUMMCTPHH B ITUPpaAaMUJax, IMapalJICIACIIUIICAAX, ITPABUJIBHBIX MHOTOI'PaHHHUKAaX

7.6

7.7

Brluncienue 5»J1eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans OokoBOM
MOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIONIA[b OCHOBaHUM, Teopema o
OOKOBOM TOBEPXHOCTH NpsIMON mpu3Mbl. [Dnomanp OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBWJIBHOM NHpaMUJbl, TeopeMa O IUomaan yceu€éHHol mnupamunbl. [lonstue o0 oObéMe.
O0bEM UpamMuIbl, IPU3MBI

[Tomo6HbIe Tenma B mpocTtpaHcTBe. COOTHOMICHUS MEXIY TUIOIIAIIMHU MTOBEPXHOCTEH, 00BEMaMuU
MOAOOHBIX TEN




11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMeHT COleP:KaAHUS

['eomerpus

6.1

Hunuanpuyeckass MOBEPXHOCTb, O00pa3ylolIMe  IWIMHAPUYECKON  TMOBEPXHOCTH, OCh
TMHAPUYECKON moBepXHOCTU. LlnnuHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTH, 00pa3yromias
U OCb, IUIOIIA b OOKOBOI U MOJTHOM MOBEPXHOCTH

6.2

Konnueckass mOBEpXHOCTb, O0OpasyrolMe KOHMYECKOM MOBEPXHOCTH, OCh M BepIIMHA
KOHMYECKOW mNoBepXHOCcTU. KoOHyc: OCHOBaHME M BeplinMHa, oOpasyrolias M OCb, IUIOIIAb
OOKOBOH M MOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylollle U BBICOTA, OCHOBAaHUS U
OOKOBas MOBEPXHOCTh

6.3

Cbhepa um map: meHTp, pamuyc, AUAMETp, IUIOMAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacronoxenue cepbl 1 IITOCKOCTH, KacaTeabHas IMJI0OCKOCTh K cdepe, rionanab chepsbl

6.4

N300paxkeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka IMUIIMHApa U KOHYCa

6.5

KOMGI/IHaHI/II/I TCJI BpalllcCHUA U MHOT'OTPAaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIA OKOJIO C(l)epBI,
C(bepa, BIIMCaHHAsA B MHOI'OT'PaHHUK, UJIK TCJIO BPAlICHHA

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Tell. Teopema 06 00BEME MPSIMOYTOIBHOTO
napajuiesienunena u cieacTeus u3z He€. O0bEM mumuHApa, KoHyca. O0BEM Mmapa U IUIomaIh

cepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXTY TUIOMIAASIMU IIOBEPXHOCTEH, 00BEMaMuU
MMOJOOHBIX TENI

6.8

Ceuenus nuauHApa (MapajjiesibHO U NEPIEHANKYIISPHO OCH), CEYEHUs KOHYyca (IapajuiebHOoe
OCHOBAHUIO U MPOXO/ISIIEE YEPE3 BEPILINHY), CEUCHHS I1apa

6.9

BexTop Ha muockocTH M B npocTpaHcTBe. CIIOXKEHHE M BBIYUTAHME BEKTOPOB. Y MHOXCHHE
BEKTOpa Ha 4uCio. Pa3noskeHue BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpaBumio
napajurenenunena. PemeHne 3agad, CBSA3aHHBIX C IIPUMEHEHHEM NPABWI JCHCTBUU C
BEKTOpaMH

6.10

[IpssmoyronbHas cuctema koopAauHaT B npocTtpaHcTtBe. Koopaunatel BekTtopa. IIpocteitmue
3a7ayd B KOOpJAMHATax. YToJ MeXAy BeKkTopamu. CKalsipHOE NPOU3BEAECHUE BEKTOPOB.
Boruncnenue yrioB Mexay OpsIMbIMU U IUIOCKOCTSIMU. KoopInHAaTHO-BEKTOPHBIM MeTon Ipu
pEIIeHNH TEOMETPUUECKUX 3a1a4




IMPOBEPAEMBIE HA ETI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMI OBPA30OBATEJILHON
IHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHMSI OCHOBH 0¥l
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnanenne MeTogamMM J0Ka3aTeNbCTB, AITOPUTMaMHU pEIIEHUs 3aj]ad; yMEHHe
(¢bopMynupoBaTh W ONEPUPOBATH MOHATHUAMHU: OIPEICICHHUE, aKCUOMa, TEOopeMa,
CJIEJICTBUE, CBOWCTBO, IMPHU3HAK, J0KAa3aTEJbCTBO, PaBHOCWUJIbHBIE (HOPMYIUPOBKU;
NPUMEHITh UX; yMEHHe (opMynupoBaTh OOpaTHOE U  MPOTHUBOIOJIOKHOE
YTBEP)KACHUE, IPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHYECKON MHAYKINMH; POBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS IIPH PELLIEHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO MPaBUIBHOCTh PACCYKACHUM; YMEHHE ONEPUpPOBATH
MOHSTUSIMH: MHOXXECTBO, IOJMHOYKECTBO, OIEpAallMU HaJ MHOXXECTBAMH; YMEHME
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s ONMCAHMs pPeajbHBIX
IIPOLIECCOB U SIBJICHUNM M NpHU PELICHUU 3a/ady, B TOM 4YHCIE U3 JIPYTUX y4eOHBIX
IIPEIMETOB; YMEHHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, n1epeBo, LUKI,
rpa¢ Ha IUNIOCKOCTH; YMEHHE 3a]1aBaTh M ONMCHIBATh rpadbl pa3IMuHbIMU clIOCO0aMM;

HCIIOJIB30BAaTh Fpa(bBI IIpH PCUICHHU 3a1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYpaJlbHOE YHUCIO, LIEJI0€ YHCIIO, CTENEHb C
LelbIM [OKa3aTeJIeM, KOpPEHb HATypajbHOW CTENEHHU, CTENEHb C PALMOHAIbHBIM
rokaszaTelieM, CTENeHb C JeHCTBUTENIbHBIM IOKa3aTeNeM, JiorapudM dYmcia, CUHYC,
KOCMHYC M TAaHIEHC IPOU3BOJBHOIO YMCJIA, OCTATOK MO MOAYIIO, palllOHaJIbHOE
YHUCJIO, UPPALMOHATBHOE YUCIIO, MHOXKECTBA HATYpaJbHBIX, LIEJIbIX, PAllMOHAJIbHBIX,
JEUCTBUTENbHBIX YMCEN; YMEHHE MCIO0Jb30BaTh MPU3HAKK JI€IMMOCTH, HAUMEHBIIUI
o0l TeTuTenh U HaMMEHbIIee o0Iee KpaTHoe, anroput™ EBKiMa mpu perieHnn
3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHU MO3UIIMOHHBIMU CUCTEMAaMU CUMCIICHUS; YMEHUE
BBHITIOJHATH BBIUMCIICHHE 3HAYCHUN U MPeoOpa3oBaHMs BRIPAKEHUN CO CTEHICHIMH H
norapupmamu, TmpeoOpazoBaHusl JIPOOHO-PALIMOHAIBHBIX BBIPAXKEHHI; yMEHUE
ONEepUpPOBATh MOHATHUAMU: TIOCIIEIOBATENILHOCTh, apudMeTHUecKas Mporpeccus,
reoMeTpHuuecKas rnporpeccus, 0eCKOHEUHO yObIBaroasi reoMeTprudeckasi Iporpeccus;
YMEHHE 3a/1aBaTh IOCJIEI0BAaTEIIbHOCTH, B TOM YHUCJIE C MOMOIIbI0 PEKYPPEHTHBIX
dbopMyI; yMEHHE OINEepHpOBaTh MOHATUSMHU: KOMIUIEKCHOE 4YHCIIO, COIpPSKEHHBIE

KOMIUJICKCHBIC 4YHMCJIda, MOAYJL W aAPrymMCeHT KOMIUICKCHOI'0O 4YHCJIa, (bOPMa 3aIlluCu




KOMIUTIEKCHBIX 4Hucel (TeoMeTpuYecKas, TPUTOHOMETpHYECKas M ajreopandeckas);
YMETh TPOW3BOAHWTH apUPMETHUYECKHE JCUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJNUTH TPHUMEPHl  HCIIOJIB30BAaHMS ~ KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATh
HMOHATHSMU: MaTpuua 2xX2 u 3x3, olpeneauTeslb MaTPUILIbl, TEOMETPUUECKUN CMBICIT

OTIpEeAEIIUTENS

YMmeHnue OTepUpPOBaATH MOHSATUSIMH: palroHaIbHBIE, UppalMOHAIbHBIE,
MOKa3aTeJbHbIE, CTETICHHbIE, JTorapu(pMHUYecKrue, TPUTOHOMETPUIECKUE YPABHEHUS U
HEpPABEHCTBA, WX CHUCTEMbl; yMEHHE OINEPUPOBATH MOHSATUSMHU: TOXKAECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHHI, HEPAaBEHCTB U CHCTEM; YMEHHE peulaTh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbI C MOMOUIbIO Pa3JIMYHBIX MPUEMOB; pPEUIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C MapaMeTpoM; NPUMEHATh YypaBHEHUS,
HEPAaBEHCTBA, MX CHCTEMBl Il PEIICHUS MaTEeMaTHYECKMX 3aJad W 3aJad U3

pa3IuYHbIX 00JacTe HAyKH U peasibHOM JKU3HU

YMeHne omnepupoBaTh MOHATHAMHU: (QYHKUUS, YETHOCTh (DYHKIMH, MEPHOAUYHOCTD
(GyHKUIMH, OTPaHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKIHH, SKCTPEMYyM
¢byHkuuMu, HamOoNbllee M HAaUMEHblIEe 3HA4YCHHUS (QYHKUUU HAa MPOMEXYTKE,
HenpepbiBHAass (YHKIMSA, AaCUMOTOTHl Tpaduka (QYHKIUHM, TepBas M BTOpas
NpOM3BO/IHAS (PYHKIMH, TEOMETPUYECKUH W (QHU3MYECKUH CMBICT MPOHM3BOIHON,
nepBooOpas3Hasi, ONpeAeIEHHbIII MHTETpal; YMEHHE HAaXOIUTh aCUMIITOTHI Tpaduka
(GYyHKIMH; yMEHHE BBIYHMCIATH IPOWU3BOJIHBIC CYMMBI, NMPOHM3BEICHUS, YAaCTHOTO H
KOMITO3MIIMY (DYHKIWH, HAXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky (yHKIHW;
yMEHHE HaXOAWTh IPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIMH; YMEHHE HCIIOJIB30BaTh
MIPOU3BOJIHYIO JUTSI HCCIIENOBaHUS (DYHKIIMIA, HAXOIUTh HAUOOJBIINE W HAUMEHBIINE
3Ha4eHUs1 (DYHKIMH; CTPOUTH TpapUKd MHOTOWICHOB C HCIIOJNB30BAaHUEM arapara
MaTeMaTHYEeCKOTO aHaJIN3a; IPUMEHSITh MPOU3BOIHYIO JJIsl HAXOXKICHHUS HAWTY4IIEeTO
peleHusi B NPUKJIAIHBIX, B TOM YHCJIE COLIMAIBbHO-)KOHOMHUYECKUX M (PU3MUECKUX
3aadax; HaxOJUTh IJIOMIATU U 00BEMBI (QUTYp C MOMOIIBI0 WHTETpaja; MPUBOIUTH
IpUMEPbl MaTEeMAaTUYECKOI0 MOJEIMPOBAHUS € TOMOLIbI0 U depeHIHATBHBIX

YPaBHEHUI

YMeHue onepupoBaThb HOHATHAMH: Tpaduk (yHKIMM, oOpaTHas ¢yHKUuS,
KOMMO3ULUSA (PYHKIUH, TuHEeiHas (yHKUMsA, KBagpaTUYHas (QYHKLUS, pallMoOHaIbHAas
byHKIMA, cTeneHHas (QYHKIUS, TpPUTOHOMETpHueckue (GYHKIMHU, OOpaTHBIE
TPUTOHOMETpPUYECKHE (YHKIIMH, TOKa3aTelbHas M Jorapumudeckas (QyHKIIUH;
YMEHHE CTPOUTh TrpaduKd U3YYEHHBIX (QYHKIHM, BBHIIOJIHATH IMpeoOpa3oBaHus

rpadgukoB GYHKIMM, HCNONB30BaTh TpaduKH AJI  U3YYEHHS HPOLECCOB U




3aBHCUMOCTEH, IPU pELIeHUHU 3aJad U3 JPYTUX y4eOHbIX NPEAMETOB U 3ahay U3
peanbHOM JKU3HM; BbIpaXkaTb (opMynamMH 3aBUCUMOCTU MEXIY BEIUYUHAMUY;
WCTIOJIB30BaTh CBOMCTBA M rpaduku GyHKIMNA AJIs pEIICHUs] YpaBHEHUH, HEPABEHCTB
U 3aJa4 C IapameTrpamy; HM300pa)kaTb Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXKECTBA

pELICHUI YpaBHEHN, HEPABEHCTB U UX CUCTEM

YMeHue pemats TEKCTOBBIE 337ja4i Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI, 10U
U YacTH, Ha JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB M YCIIYT, HAJIOTH, 3aJaud W3
00JacTH ynpaBlieHUs TUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIAThH BBIPAKCHMUS,
ypaBHEHHUS, HEPABEHCTBA U UX CHCTEMbl IO YCJIOBHIO 3aJa4d, HUCCIEI0BaTh
MOJIyYUEHHOE peIllIeHWe M OIEHUBATh MPaBIONOJOOHOCTh pPE3yJIbTaTOB; YMEHHE
MOJIETUPOBATh PealibHbIE CUTYAllMU Ha SI3bIKE MAaTEeMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPaBEHCTBA W HX CHUCTEMbl [0 YCJIOBHMIO 3aJlayM, HCCIIEeI0BaTh
[IOCTPOCHHBIE MOJIEJIM C HCIIOJIb30BAaHMEM almapara anreOpbl, MWHTEPIPETHUPOBAThH

MTOJIy4E€HHBIA pe3ysbTaT

YMeHue onepupoBaTh NOHATHIMH: CpelHee apupMeTHIecKoe, MeIuaHa, HanOoJbIee
U HauMEHbILIEE 3HAYEHMs], pa3Max, JUCIEpCUsl, CTaHIapTHOE OTKJIIOHEHHE YMCIIOBOTO
Habopa; yMeHHEe WU3BJIEKaTh, WHTEPHPETHUPOBATh MH(OPMAIHIO, MPEACTABICHHYIO B
TabIuIax, Ha JUarpaMMmax, rpaukax, OTpa)xarollyto CBOMCTBA peaslbHbIX MPOIIECCOB
U SBJICHUH; MPEACTAaBIATh HMH(POpPMALMIO C TOMOLIbI TaOIMIl W JUarpamm;
UCCIIeIOBaTh CTATUCTHUYECKUE JaHHbIE, B TOM YMCJE C MPUMEHEHUEM IpaduuyecKux
METOZIOB M 3JIEKTPOHHBIX CPEIACTB; IpadUyeckd HCCIe0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO TUAarpaMm paCCCUBAHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MOHATUSMU: CIIy4allHBI ONBIT W CiIydailHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYalHOTO  COOBITUSI; YMEHHME  BBIYHCIATH  BEPOSITHOCTh  C
UCTIOJIb30BaHUEM TpaUYECKHX METOJIOB; MPHUMEHATh (OPMYIBI CIOXKEHUS U
YMHO’KEHUSI BEPOSATHOCTEM, (QOopMyiay IMOIHONH BEpOSATHOCTH, (opmyny bepHysiu,
KoMOMHATOpHBIE (DaKThI U (HOPMYJIBI; OIEHUBATH BEPOSTHOCTU PEAbHBIX COOBITHIA,
YMEHHE OIIepUpOBaTh IMOHATHAMM: CiIydailHas  BEJIMYMHA, paclIpelnesicHue
BEPOSTHOCTEM, MAaTEMAaTUYECKOE OXUAAHUE, JUCIEPCUS U CTAHAAPTHOE OTKIOHECHHE
CllyyailHOM BeJIMYMHBI, (DYHKLUMH pacupenesieHuss M IJIOTHOCTH PaBHOMEPHOTO,
[IOKa3aTEJIbHOIO U HOPMAaJbHOI'O PAaCIpENesIEHUN; YMEHHE HCIOJIb30BaTh CBOWMCTBA
U3YYEHHBIX PACIpEACSICHUN NI pEUIeHHs 3a]ad; 3HAKOMCTBO C IOHATHSAMH: 3aKOH
OOJBILINX YKCEN, METO/Ibl BBIOOPOYHBIX UCCIIE0BAHUI; yMEHHE MPUBOIUTH IPUMEPHI
IIPOSIBICHUS] 3aKOHA OOJIBIIMX YHCEN B NPHUPOJIHBIX M OOIIECTBEHHBIX SIBJICHUSX;
YMEHHE ONEPUPOBATH IMOHATHSIMH: COYETAHHE, MEPECTAHOBKA, YMCIO COYETAHWU,

YHCIIO MEePecTaHOBOK; OMHOM HpI0TOHA; yMeHUe MPUMEHSITh KOMOMHATOPHbBIE (PAKTHI




U pacCyKACHHs JUIsl pEelIeHUs 3ajay; OLIEHUBATh BEPOATHOCTH PEAJIbHBIX COOBITHI;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yabTaT

YMeHHe onepupoBarh IOHATHUAMM: TOYKA, IIpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyY, BeJIMYMHA YIJIa, INIOCKUKA yroJl, ABYIPAHHBIA YroJl, TPEXTPAHHBIN yroJl,
CKpELIUBAOIIKECS IIPSMBIEC, IMAPAUICIBHOCTh U NEPHEHAMKYISIPHOCTh IPSAMBIX U
IJIOCKOCTEM, yroJl MEXAYy MNPAMBIMH, YIOJI MEXAY INPSMOH U IUIOCKOCTBIO, YIOJ
MEXIYy IUIOCKOCTSIMHU, PACCTOSHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMHU, PAacCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE HMCIOJb30BaTh IPU PELIECHUU
3aJa4 M3ydyeHHble (QakTbl U TEOpeMbl IUIAHMMETPUU; YMEHHE OLICHMBATh pa3Mephbl
O00BEKTOB OKPYKAIOLIEr0 MHpPA; CTPOUTh MATEMaTHYECKHE MOJAEIH C IOMOLIbIO
IF€OMETPUYECKHUX TOHATUN M BEJIWYUH, PEIIATh CBSA3AHHBIE C HUMM IPAKTHYECKHE

3aaun
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YMeHue onepupoBaTh MOHATUSAMHU:  IUIOMAAL  QUrypel, 00bEM  (uUrypsl,
MHOTOTPaHHHUK, TIPAaBWIBHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajuiesienune, Ipu3Ma, nupamuia, Gurypa 1 IOBEpXHOCTh BpALLCHHS, LWIHHAP,
KOHYcC, map, chepa, miom@anp chepsl, MWIOMAAL MOBEPXHOCTH MUPAMHUIBI, TTPU3MBI,
KOHyCa, LWIMHApPA, 00bEM KyOa, MPsSMOYroJbHOTO Mapajuiesienunesa, MUPaMUIb,
NpPU3MBI, IWIUHIpA, KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHs] KOHyca H
LWINHApA, TNapaijelbHble OCH WM OCHOBaHMIO, CEUYEHHME IIapa, IUIOCKOCTh,
Kacaromfascs cepbl, LWINHIAPA, KOHYca; YMEHHUE CTPOUTh CEYEHHUE MHOTOTPaHHUKA,
n300pakaTh MHOIOI'PaHHUKH, (PUT'YPbI M IOBEPXHOCTHU BPALIEHUS, UX CEYEHHUS, B TOM
qyuciae C TIOMOLIBK 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOWCTBA
reOMETPUYECKUX (UTYP, CAMOCTOATENBHO (POPMYIHPOBATH ONPEACICHUS U3Y4aeMbIX
¢buryp, BBIBHTaTh THIIOTE€3Bl O CBOMCTBaX M IMpPH3HAKAX T€OMETPUYECKHX (HTYD,
00OCHOBBIBaTh MJIM OIPOBEPIaTh UX; YMEHHUE MPOBOAUTH KiIaccUPUKAINIO UTYp IO

Pa3IMYHBIM ITPpHU3HAKAaM, BBIIIOJIHATH H€O6XOIII/IMBIC AOMOJHUTCIIbHBIC ITIOCTPOCHUSA

11

YMeHue omepupoBaTh MOHATUSMHU: JBIDKEHHE B IPOCTPAHCTBE, MNapajlieIbHBIN
HEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHue
noo0usi, No00HbIe (GUTypBl; YMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (UTYPHI, B
TOM YHCII€ B TNPHUPOJIE, UCKYCCTBE, ApXUTEKType; HCIOJIb30BaTh I'€OMETPUUECKUE
OTHOLIEHHs TNpHU PELICHUM 3a/1ad; HAXOJUTh TeOMETPUYECKHE BEJIMYMHBI (JJIMHA,
yrod, Iiomaab, o0bEM) MpH PEelIeHNH 3a7ad U3 IPYrux y4eOHBIX MPEIMETOB U U3
peanbHOM JKM3HM; YMEHHE BBIYHCISATH I'€OMETPUYECKHE BEIUYMHBI (IUIMHA, IO,
wIomaas, o0bEM, IUIOMIAZb MOBEPXHOCTH), HCIONB3ySd H3y4eHHBIE (OPMYIBI H
METO/IbI, B TOM YHCJIE: TUIOMIA b MOBEPXHOCTH MTHUPAMU/IBI, TPU3MBI, KOHYCA, IMIHHIPA,

mwiomanb cdepsl; 00bEM Kyba, MPSIMOYTOJBHOTO TapauleJenurena, MHPaMUIbI,




MIPU3MBI, LIWJIMHPA, KOHYCA, 11apa; yMEHUE HAXOJUTh OTHOLIEHHE 00BEMOB MOJOOHBIX

¢uryp
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YMeHHe OmnepupoBaTh INOHATHUAMHU: IPSIMOYrOJIbHAsE CHCTEMa KOOpPAMHAT, BEKTOp,
KOOPJMHATBI TOYKH, KOOPAMHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa
Ha YMCJIO, Pa3JIOKEHHE BEKTOpa Mo 0as3ucy, CKaJsIpHOE MPOU3BEACHUE, BEKTOPHOE
IIPOU3BEJICHUE, YrOJl MEXAY BEKTOPAMH; YMEHHME HCIIOIb30BaTh BEKTOPHBIM H
KOOpJAMHATHBI METOJ JUIsl PELICHHMs TEeOMETPUYECKUX 3ajad M 3ajad Apyrux

y‘IC6HLIX npeamMeEeTOB

13

VYMeHue BbIOMpaTh NOAXOASIIMM METON Uil pelleHHus 3aJadyd; I[OHMMaHUe
3HaYMMOCTH MAaTEMAaTUKU B HM3YYEHHUM NPUPOAHBIX M OOIIECTBEHHBIX INPOLECCOB U
ABJICHUN; YMEHHME PAaCIIO3HABAThb IPOSIBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
YMEHHUE MPUBOAUTH NPUMEPHl MaTEMATHYECKUX OTKPBITHM POCCHUNWCKOW M MHPOBOU

MaTeMaTHYECKOU HayKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kox | IlpoBepsieMblii 3j1eMeHT COAepP:KaHUS
1 Uwucna v BBIYUCICHUS
1.1 | HarypanbHble u 1enbie yncia. [IpU3HAKH AETUMOCTH IIEJIBIX YHCEIT
12 Pammonaneubie uymcina. OOBIKHOBEHHBIE W JICCATHYHBIC APOOH, TPOILCHTHI, OCCKOHEYHBIC
' MIePUONUECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaidbHOM cTeneHu. JledcTBUs ¢ apupMETHUYECKUMH KOPHIMU
' HaTypaJbHOM CTENICHU
1.4 | Crenens ¢ nenbim nokasarernem. CTENeHb ¢ palMoOHaIbHBIM MoKa3zaTesaeM. CBOWCTBA CTEIICHH
15 CuHyc, KOCHMHYC M TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCJIOBOTO apryMeHTa
1.6 | Jlorapudm umcna. JlecsiTHuHbIE U HATYPATbHbIE TOrapU(PMBbI
JlelicTBuTEeNnbHBIE YHUCla. ApH(PMETHYECKHE ONepalud C JIeHCTBUTEIBHBIMUA YHCIAMU.
1.7 | TlpubnuxéHHble BHIYUCICHHS, NpaBUa OKPYIJEHHs, NPUKUAKA W OIEHKAa pe3yibTara
BBIYMCIICHUI
1.8 | [IpeoOpa3oBanue BeIpaKEHHUI
1.9 | KomrutekcHble uncia
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 | llensie u 1pOOHO-pALIHOHAIILHBIE YPABHEHUS
2.2 | UppaiyioHaibHble YpaBHEHHS
2.3 | TpUrOHOMETPHUYECKUE YPaBHEHHS
2.4 | TlokasaTenbHbIe U JIOTapHU()MUUECKHE YPABHEHHUSI
2.5 | Ienbie u 1poGHO-pAIMOHAIILHBIC HEPABEHCTBA
2.6 | HppanuoHaibHbIe HEPABEHCTBA
2.7 | Tloka3aTeybHbIE U JIOTapU(PMHUUECKHE HEPABEHCTBA
2.8 | TpUroHOMETPHYICCKUE HEPABECHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHCHHI M HEPABCHCTB
2.10 | YpaBHeHusI, HEPAaBEHCTBA M CHCTEMBI C TAPAMETPAMH
2.11 | Marpuma cucteMbl JHHEHHBIX ypaBHEHUH. OnpeneuTe b MATPULIbI
3 OyHKIMK U TpaduKH
3.1 | ®ynkmwms, cmocobsl 3amanus Qyakuun. ['paduk dyHkimu. B3aumHO oOpaTHBIE (YHKIHH.




UYérnble u Heu€THbIe QyHKuMU. [lepuoanueckue GyHKuu

Ob6nacte ompezaeneHuss U MHOXKeCTBO 3HaueHMd ¢(ynkuumu. Hymu ¢ynkouu. [lpomexyrtku

3.2 | 3HAKOMOCTOSIHCTBA. I[IPOMEKYTKM MOHOTOHHOCTH (YHKIMH. MakKCUMyMBI W MHHAMYMBI
¢bynkuun. Hanbonpiiee n HanMeHsbIee 3HaueHue QyHKIIMN Ha TPOMEKYTKE

33 Crenennas pyHKIHS ¢ HATYpaJIbHBIM | IeI6IM TIOoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoicTBa
' U rpaduK KOpHs N-0i cTeneHu

3.4 | TpuronomeTpryeckue HYHKIUH, HX CBONCTBA U TpaduKu

3.5 | [okasatenbHas u Torapudmudeckas GyHKIMH, KX CBOMCTBA U rpauKu

36 Touku paspeBa. AcuMnToTel TpadukoB ¢(yHknmii. CpoiicTBa (DyHKIUI, HENPEpPHIBHBIX HA
' OTpE3Ke

3.7 | IocenoBaTenbHOCTH, CIOCOOBI 3aaHHsl MOCIIEI0BATEILHOCTEH

3.8 | Apudpmernueckas u reomeTprdeckas nporpeccud. opmyrna Cl0KHBIX MPOIEHTOB
4 Hauana maTemMaTuueckoro anaiusa

4.1 | Tlpowssoxnast ¢pyHKimu. [IpON3BOAHBIC dJEeMEHTAPHBIX (YHKITHI

4 IlpumeHeHne NPOU3BOAHON K HCCIEIOBaHMIO (YHKUMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
. Haxosxaenne HauOoJbIIero 1 HAMMEHbIIET0 3HaYeHHUs (PYHKLIUU Ha OTpe3Ke

4.3 | IlepBoobpasnas. MuTerpan
5 MHokecTBa 1 JOrHKa

5.1 | MHoxecTBO, onepaiuy HaJl MHOKecTBamu. JlnarpamMmel Ditnepa — Bexnna

5.2 | Jloruka
6 BeposiITHOCTh M cTaTUCTHKA

6.1 | OmwmcarenbHas CTATUCTUKA

6.2 | BeposiTHOCTH

6.3 | KomOuHaTopuka
7 | Teomerpust

7.1 | ®urypsl Ha IIOCKOCTH

7.2 | TIpsiMbIe ¥ TIIOCKOCTH B MIPOCTPAHCTBE

7.3 | MHOrorpaHHHKH

7.4 | Tena v MOBEPXHOCTH BpAICHHS

7.5 | KoopauHAThI U BEKTOPHI




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI U151 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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