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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHUs mporpaMMbl yaeOHOTo Kypca «['eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKUX T€OMETPUUECKUX 3HAHUM U AEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEINSAX, MO3BOJISIIOIIMX ONMUCBHIBATH M HM3ydaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBistoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTEIbHBIM JIMHHUAM yueOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUSIMH U HABBIKAMU MOCJIEI0BATEIBLHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
yd€TtoM BbIOOpa Oyayiel mnpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemnBarOmMUXCA
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOrO MpOeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yrIuia. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenienunenr, TpsSAMOYTOJIBHBIN NTapaJljIeeUne]] U ero ceorictea. Kparyanmme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MpPABUJIbHAS IPU3Ma W NpaBWIbHAs NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPIWHATAMU BEKTOpPA H
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosoxenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
MUINHAP, ONMHMCaHHas okojio mwiuHapa. [lepeceuenme cdepsl u mapa ¢
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH IMOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiiniu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ] IIPU PEIICHUH T€OMETPUUECKUX 3a/1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHUI, BOCHIPUUMUYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS pa3BUTHUSL LIMBUJIM3AIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOMN
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI 1711 0000IICHHS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOACHUAX U YTBEPXKICHUSIX, MpeAJiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUPATh HarboJee MOAXOAIINN ¢ YUETOM CaMOCTOSATEIIHBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIMOJIOKEHHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BHIOB U (OpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJTyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4YUe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJlauu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUSI WM HEAOCTUKEHUS pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0KJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI [IPU
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MpPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
npolecce IOMCKAa  pelieHuss MaTeMaTU4yecKu Cc()OopMyJIMpOBaHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJuIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHUMMETPUHM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPUINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



e JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;

e TMPUMEHATH TEOMETPHUECKHE (DAKTBI IJISI PEIICHHS CTEPEOMETPUUCCKUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

e pemaTh 3aJaud Ha JO0Ka3aTelIbCTBO MAaTEeMaTHYECKUX OTHOIICHUUA U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

e TPUMEHATH MPOTPAMMHBIC CPEACTBA U AJICKTPOHHO-KOMMYHHUKAIIIOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e TPUMEHATH MOJyYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AaHATU3UPOBAThH
U OIICHUBATh pEAIbHbIE CHUTYallMHM, MPUMEHATh W3yYCHHBIC TMOHSTHS,
TEOPEMBI, CBOICTBA B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
chOpMyTUPOBAHHON MPOOJIEMBI, MOJCIMPOBATh pEaTbHBIC CHUTYaIllMd Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BCITNYWH;

e HMETHh TPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

Tembr um3ywaercss ¢ yd€TtoMm pabodeil mporpaMMbl BOCIUTAHUS H
KaJICHIAPHOTO TJlaHAa BOCHUTATEILHON paboThl OCHOBHOW 00pa3oBaTEIbHOMN
nporpaMmbl  (HauyajlibHOTO, OCHOBHOTO, CpPEIHEro) oOIIero oOpa3oBaHUs
MBOY COIIINe 21



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB M TeM Komriecrso ttacon
o/ OpPOrpaMMBI Beero Konrpoabnbsie IIpakTHyeckue
padoThI padoThI
1 BBeneHue B ctepeoMeTpuio 23 2
5 B3aumMHoe pacrionoxeHue npsMbIx 6 1
B IIPOCTPAHCTBE
3 HapaJIJIeHBvHOCTB IPSMBIX U 8
IJIOCKOCTEN B IPOCTPAHCTBE
4 [leprieHANKYISPHOCTD NPSIMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuku 7
BekTopsl B mpocTpaHcTBe 12
[ToBTOpeHME, 0606meHPUIe " 5 )
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME




11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB u
Ne i/mn Konrpoabnsie IIpakTuueckue
TeM MPOrpaMmMbl Bcero
padoThI padoTsI
1 AHamMTHYECKasi TeOMETPUS 15 2
5 [ToBTOpeHwme, O606H.I€Hlf€ u 15 1
cUCTeMaTH3aIHs 3HAHUH
3 O06BEM MHOTOTpaHHUKA 17 2
4 Tena BpameHus 24 1
5 [Imomany moBepxHoOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JIBrokeHUS 5 1
7 [ToBTOpeHwMeE, 0606meHlile u 17 )
cUCTEeMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 10 0
I[MTPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

OcHOBHBIE TIpaBUIIa U300PAKECHUS
Ha PUCYHKE TNIOCKOCTH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CEepeINHbI OTPE3Ka

IlonsATHA cTepeoMETpUN: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
OcHOBHbBIE TIpaBUIIa NU300PAKECHUS
Ha PUCYHKE IUIOCKOCTH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, NIEPECEKAIOIIUECS
IpsiMasi ¥ MJI0CKOCTb;
IIOJIyIIPOCTPAHCTBO

Bxoanasi kOHTpoJIbHAsA padoTa

MHororpaHHHKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINX 00BEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOLUIMX 00bEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

10

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crneactBus U3 HUX. CrocoOsbl
3aJlaHus OPSMBIX U IVIOCKOCTEN B
npoctpaHcTBe. O003HaUCHUS
MPSAMBIX U IJIOCKOCTEN

N300pakeHne CeueHU MMPaMUJIbL,
Ky0a 1 IpU3MbI, KOTOPbIE TIPOXOASAT
gyepes ux péopa. M3obpaxenue
NepecedeHus MOTyYSHHBIX
II0cKoCTel. PackpammBanue




MMOCTPOEHHBIX CEUCHUN Pa3HbIMU
LIBETaMH

11

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 MPU3MbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
MepeceyeHus OTyYEeHHBIX
IJI0CKoCcTei. PackpammmBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
1[BETaMU

12

13

14

15

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 MPU3MbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MoayYeHHBIX
IJI0CKocTei. PackpammmBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU
[BETaMH

N306paxkenne ceyeHunii mupamMuibl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
IJI0cKoCTeN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU
LBETaMU

MeTon crneqoB Uil TOCTPOCHHUS
CEUYCHMIT

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
NPSIMBIX U TJIOCKOCTEN

16

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
NPSIMBIX U TJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aIHCh MIaroB OCTPOCHUS

18

19

[TocTpoeHue cevueHuii B mupamu/e,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aMUCh MIaroB MOCTPOSHUS

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.




Co3zaHne BBIHOCHBIX UYEPTEKEHN U
3aIMCh 1IAaroB MOCTPOEHUS

20

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aIlUCh IIAroB MOCTPOCHUS

21

22

23

24

25

IToBTOpEHME INIAHUMETPUU:
Teopema 0 NPONOPLUHOHATBHBIX
orpeskax. [logobue TpeyroisHUKOB

[ToBTOpEHME MIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEUYCHHSX HAa BBIHOCHBIX YEPTEKaAX.
Ucropus pa3BUTHS MIIAHUMETPUU U
CTEpPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenuns"

B3anMHOe pacnionoxeHue npsMbIx B
npocrpancTse. CKpenBaronmecs
npsmsele. [Ipuznaku
CKPELIMBAIOIUXCS TPSIMBIX.
[TapannenbHble npsMbIe B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIlleH Ha
JTAaHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIbHBIX
MPSIMBIX IJTOCKOCTHIO

26

27

28

[TapanienpHOCTb TpEX NMPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHoBHBIE CBOWCTBA
MapajuIeIbHOTO MPOEKTUPOBAHUS.
N306paxenue pa3HbIX Guryp B
MapayieIbHON MPOEKIINU
[MenTpanbHas npoekuus. YToiul ¢

COHAIIPaBJIICHHBIMU CTOPOHAMH.
VYroa Mexay NpsMbIMU




29

3amauy Ha IOKa3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

31

32

33

34

[TonsATHA: MapauIeIbHOCTD MIPAMOMN
Y TJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3zHak napamieIbHOCTH TPSIMOM
u mockoctu. CBOMCTBa
MapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C M1APATIIEIBHOCTHIO
MPSIMBIX U INTOCKOCTEHN B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOISIIETO Yepe3 TaHHYI0
MPSMYIO Ha YepTexe U
MapajuieIbHOTO APYTror MpsiMOi.
Pacuér orHOIEHNI

[TapannenpHas MPOEKIUs,
MIPUMEHEHHUE IS TTOCTPOCHUS
ceueHuit KyOa 1 mapasuienenunea.
CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napamieabHOCTH JIBYX
IJIOCKOCTEN

35

Teopema o0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOAANICH uepe3 TOUKY, He
MIPUHAUICKALTYIO JaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamienbHbIX
IJIOCKOCTEM: O apajuIeIbHOCTH
IPSIMBIX IEPECEUEHHUS ITPU
[IEPECEUEHUH JIBYX MTapaJlJIeNIbHbBIX
IIJIOCKOCTEM TpeThen

37

CBolicTBa mapayieIbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIIFIOYEHHBIX MEXKIY




MapajuIeTbHBIMA IIJIOCKOCTSIMU; O
NepeceyeHn  MpsMoit ¢ ABYyMs
napayuiebHBIMU IJIOCKOCTSIMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPHUS
[PAMOYT'OJIBHOTO TPEYTrOJIbHUKA

CBoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napajuiesienuneaa

41

Brrurcnenue IMH OTPE3KOB B KyOe
U NIPAMOYTOJIbHOM
napaJuiesenure/e

42

43

44

45

46

[TeprieHAMKYISAPHOCTH MPAMOUN U
mockocty. [Ipru3nak
MEePIEHIUKYIIPHOCTU MIPSIMOH U
IJIOCKOCTH

[lepneHuKyIIpHOCTD MPSMOU U
mockoctH. [Ipu3nak
MEPIEHIUKYJISIPHOCTH MIPSIMON U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€MHCTBEHHOCTH IPSIMOI,
MPOXOSIIECH Yepe3 TOUKY
MPOCTPAHCTBA U NEPIIECHIUKYISIPHOMN
K TUIOCKOCTH

I1110CKOCTH U MEPIIEHIUKYIIIPHBIE
UM IpsIMBIE B MHOTOI'PAaHHUKAX
[ImockoCTH U NEepIEeHIUKYJIIIPHbIE
UM IIpsIMBIE B MHOTOI'PAaHHUKAX

47

48

49

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIspa u3
TOYKH Ha MPSAMYIO

Hrorosasi kKoHTpOJIbHAsI padoTa
3a mepBoe MmoJayrogue

Teopema o Tpéx nepneHAUKyIsIpax
(npsimast 1 oOpaTHast)

50

51

Teopema o0 TpEX nepHeHANKYISIPAX
(npsiMast u oOpaTHas)

Yron Mexay CKpeluBaroIUMHCA
MPSIMBIMU




52

[Touck nepreHIuKyIpHBIX TPSIMBIX
C TIOMOIIBIO TIEPIICHIUKYIISIPHBIX
IJIOCKOCTEH

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPaBUILHON MUPAMHUJIBI C
IIOMOILBK0 OPTOrOHAJIbHOMN
IIPOEKLINU

ITocTpoenue ceuenunii kyoa,
MIPU3MBI, TPAaBUILHON MHUPAMHUJIBI C
IIOMOIIIBKO OPTOrOHAJIbHOM
IIPOEKLINH

CummeTpus B IpOCTPaHCTBE
OTHOCUTEJIBHO IOCKOCTH.
[InockocTn cummeTpuii B
MHOT'OTPaHHUKAX

[Ipu3Hak nepneHaAuKyJISIpHOCTH
IIPSIMOM U TUIOCKOCTH KaK CJIEZICTBUE
CUMMETPUU

58

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

CrniocoObl OMyCTHTh
NIEPIEHIUKYJISIPbl: CHMMETPHS,
CABUTI TOYKH I10 NapAJJIETbHOU
IpsAMOI

CaBur no HenapauienbHON IPSIMOH,
WU3MEHEHHNE PACCTOSIHUM

62

KonTponbnas padota "B3aumnoe
pacnosoXKeHue NpsMbIX U
IJIOCKOCTEH B pocTpaHCcTBe"

63

[ToBTOpEHME: Yroa MKy NPSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE




65

I'eomeTpuueckue MeToabl
BBIUHCIICHUS YTJIa MEXY MPSIMBIMU
B MHOTOTpaHHUKAX

66

67

68

69

70

JIByrpansbiii yroa. CBoicTBO
JMHENHBIX YIJIOB IBYIPAaHHOTO yIJia

[TeprieHIUKYISPHBIC TIOCKOCTH.
CBoiicTBa B3aMHO
MEPIECHIUKYISIPHBIX TUIOCKOCTEH

[Ipu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa 0 IpsiMoi
repeceyeHust IByX II0CKOCTEN
MEePIEHIUKYISPHBIX TPEThEH
IIJIOCKOCTH

[IpssMoyTONBbHBIN HapasieNenune];
Ky0; U3MepeHus, CBOICTBa
MPSIMOYTOJIBHOTO TapajuieNenune1a

Teopema o nuaroHaiu
MPSIMOYTOJILHOTO MapasuieNenune1a
U CJIEJICTBUE U3 HEE

71

CrepeomeTpuyuecKe 1 MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U
IIOCKOCTH

72

73

[ToBTOpEHME: CKpEeLIMBAOIINECS
MpsIMBIE, TapajljIe/IbHBIE INIOCKOCTH
B CTAaHAAPTHBIX MHOI'OI'PAaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS TPSMBIX,
pacCTOIHUE MEKTY
CKPEIIMBAIOIINMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUAX

74

75

76

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
710 IIJIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIJIIPHON
IJIOCKOCTH

TpéxrpaHHblil yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIUIOB. Teopema




[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JJIsl TPEXTPAHHOIO yria

DneMeHTHI chepruiecKoit

77 FEOMETPUHU: T'€OJEC3UNUECKHUE JINHUU 1
Ha 3emie

78 Kontponbnas padota "Yribl u 1
paccrosiHus"

79 Cucremaru3zanus 3HaHUN 1
"MHOrorpaHHuK U €ro 3J€MEeHThI"

80 IInpamupa. Buael nupamun. 1
[IpaBunbHas nupamua

81 [Tpuszma. [Ipsimast 1 HaKJIOHHAA 1
npu3Mel. [IpaBunbHas npusma
[Ipsimoii napamienenunen,

82 MPSIMOYTOJIbHBIN Mapaieienune], 1
KyO

83 BrImyKIible MHOTOTPaHHUKH. 1
Teopema Ditnepa
Brinykiible MHOTOTPaHHUKH.

84 Teopema Diinepa. [IpaBuibHbIE 1 1
MOJTYIIPABHIILHBIC MHOTOTPAaHHUKHU

85 KonTponbnas pabota 1
"MHororpaHHuku"

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM IIJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brruucnenue yrna mexuay 1
BEKTOpPAMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1




O0001IeHYE ¥ CUCTEMAaTU3 AU

%8 3HaHUI 1

99 0606HvleHHe Y CUCTEMAaTH3aIHS 1
3HAHUU

100 Hrorosas koHTpobHas paboTa

101 HroroBas KoHTpoJIbHAs paboTa

102 O606HuleHI/Ie Y CHCTEeMaTH3aIus 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KoanyecTBo 4acos

JI:;-)H Tema ypoxka Beero Konrpoabnbsie IIpakTHyeckue
padoThI padoTsI

IToBTOpenue Temsl "KoopauHarsl

1 BEKTOpa Ha MJIOCKOCTH U B 1
npocrpaHcrae”

5 [ToBTOpenue Temol "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
[ToBTOpenue TeMbl "Brruucienue

3 yrIJIa M@Ky BEKTOpaMH B 1
npocTtpaHcrtae"

4 Bxoanast kOHTpoJIbHAsA padoTa 1 1

5 YpaBHeHHE MII0CKOCTH, HOPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3KaAX

5 VY paBHeHHE MII0CKOCTH, HOPMaJlb, 1
YpaBHEHME IUIOCKOCTH B OTPE3KaX

7 BexTopHoe nmpousBeneHue 1

3 JIuHeiHbIe HEPaBEHCTBA, JTUHEUHOE 1
IPOrpaMMHUpPOBAaHUE

9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IPOrpaMMHUpPOBAaHUE
AHaJIUTUYECKUE METOBI pacuéra

10 yriia MeXJy MpsIMbIMU B 1
MHOTOTpaHHUKaX
AHanuTHuecknue METObl pacuéra

11 yria MEeXAy IUIOCKOCTSIMU B 1
MHOTOTpaHHUKaX

12 dopmyJsia pacCTOSHUS OT TOUKH J10 1
IJIOCKOCTH B KOOPAWHATaX

13 HaxoxieHne pacCTosITHUM OT TOYKH 1
JI0 TUTOCKOCTH B Ky0e
HaxoxeHue pacCTOSIHUN OT TOYKU

14 JI0 TUTOCKOCTH B TIPABUIILHOM 1
nupamuie

15 KonrtponsHas pabora 1 1
"AHanuTHYecKas reoMeTpus”

16 CeueHnss MHOTOTPaHHUKOB: 1

CTaHJAPTHBIC MHOTOT'PaHHHUKHU




17

Ce‘-IeHI/ISI MHOFOFpaHHI/IKOBZ MCETO/]
CIIEIIOB

18

CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
repeceyeHus NpsAMbIX U
IIJIOCKOCTEN

19

20

[TapamiensHble IpsIMBIE U
IUIOCKOCTU: MapaJlIeIbHbIE CEYCHUS

[TapannensHbie psiMble U
IJIOCKOCTH: pacy€T OTHOIICHUM

21

[TapamiensHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEKIY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

[IepnenquKynspHbIC IPSAMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHMMETPUH
MHOI'OIPaHHUKOB

23

24

25

26

[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEepIEeHIUKYISIpax
[lepnenaukynsipHbie NIPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpeHnue: miomau
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
ionaaen, cooopaxeHust moaoous
[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
ionaaen, cooopaxeHust moaoous

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA 1M, COOOpaKEHUSI TIOT00MS

28

29

[Imomanu ceuenuni
MHOTOTPAaHHUKOB: TIOIIA TN
MOBEPXHOCTEW, pa3pe3aHus Ha
4aCTH, COOOpaKEHUS MTOI00US

IInomanu ceueHuit
MHOTOTPAaHHUKOB: TIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US




30

KontponsHas pabora
"IloBTOpEeHUE: MHOTOIPaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

31

32

33

34

O05BéMm Tena. O0beM
MPSIMOYTOJIBHOTO MapaJuIeyenuIeia

3amaun 00 yaBoeHUH KyoOa, O
KBaJIpaType Ky0a; 0 TPHUCEKITUN
yria

CrepeoMeTpHUYECKUE 3aJ1a4H,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TTapaJuIeyIeUIe/1a
[TpuknanHble 3a1a4M, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMaA
NPSIMOYTOJIBHOTO MapaJuIeyIeuIie/1a

35

36

37

OO0BEM TIPSIMOI TIPU3MBI
CrepeoMeTpHUYSCKUE 3a/1a4uH,
CBSA3aHHBIE C BHIYUCIIEHUEM
00BEMOB MPAMOI IIPU3MBI

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

38

Boruncnenue 00bEMOB TeI ©
TIOMOIIBIO OIIPEAEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

39

40

41

Brrunciaenue 00LEMOB Te €
TIOMOIIBIO OIIPENEIIEHHOTO
unrerpasia. O0bEM TUpamMuIbl

dopmyna 00bEMa MUPaMUIBL.
OTtHolieHNEe 00HEMOB TUPAMU] C
00IIUM yTIIOM

dopmyna 00bEMa MUPaMUIBL.
OTtHoleHNEe 00bEMOB TUPAMU] C
O0IIKM YTJIOM

42

CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIE C 00BEMAMU HAKJIOHHOUN
MIPU3MBI

43

44

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI
[Ipuknaguelie 3aga4u 1o TeMe

"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI




45

46

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00béMoM nupamusl. [IpuMenenne
00bEMOB. Brruncienue paccTosHus
JI0 TUIOCKOCTH

KonTponbras padota "O0béM
MHOTOIpaHHUKa"

47

48

49

Hrorosas KOHTPOJIbHas pRGOTa
3a 1IepBoO€ moJjayroaue

Hunuaapuyeckas IOBEPXHOCTbD,
o0pa3yromue HUIHHIPHYECKO
MMOBEPXHOCTHU

Humuaap. [psimoit kpyroBoii

nuuHAp. [Tnomans moBepXHOCTH
HUAJTUHIpA

50

Konnueckas noBEpXHOCTB,
o0pa3yromme KOHUIeCKOn
nosepxHoctu. Konyc

51

52

53

CeueHue KOHycCa MIOCKOCTHIO,
MapaieabHOM MJIOCKOCTH
OCHOBAaHUA

VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaae 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYyCa

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUH LIUIIMH]IPA,
KOHYyca

CrepeomeTpuueckue 3aauu Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUHN TUINHAPA,
KOHycCa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

59

Cdepa u map




60

[Tepeceuenue chepsr u mapa c
miockocThio. Kacanue mapa u
cdepsl mockocThio. Bua u
n300pakeHHE mapa

61

[epeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TUIOCKOCTHIO. Bua n
n300pakeHHE mapa

62

63

64

65

66

VYpasuaenwne chepsl. [Lnomans
cdepsl u e€ yactei

CummMmetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO

cdepoii u mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
noaoous

68

69

Pazmunsnlie KOM6I/IHaHI/II/I TCII
Bpal€HusA 1 MHOTOTPaHHUKOB

3amauu o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
MTOBEPXHOCTHU BpaleHus"
O06wém nununaapa. Teopema 06
00bEMeE IPSMOTo IMINHAPA

73

Brraucienne 00bEMOB TeII C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6béM KoHyca




74

ITnowaau OOKOBOU U MOJIHOM
MTOBEPXHOCTH KOHYCa

75

76

7

CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB LIMJIMHPA, KOHYCA

[IpukiaaHbIC 3a/1a49H 110 TEME
"O0BEMBI U IUIOIAANA
noBepxHocrel Ten"

OO0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 00bEMe mIapa.
[Tnomane chepsr.
CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB 11apa, MapOBOTO
CerMEHTa M IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a1a9U 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOMIECHUS MEKITY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMU TOIO0HBIX TEJT

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6bwEma mpu o 1o0uu.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BEIYMCIIEHUEM
00BEMOB Te U IUIoIaAeH
IIOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu

MTOBEPXHOCTU U 00BEMBI KPYTJIBIX

Ten"

81

82

83

JIBr>KeHUs POCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. OOmHe
CBOMCTBA JBMKESHUM

Buael nBukeHMI: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSMON

[TpeoOpazoBanus monodus. [psmas
u cepa Ditnepa
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I'eomeTpuueckue 3anaun Ha
MPUMEHEHUE IBUKCHUS

85

86

87

KonTponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reometrpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHH:
"[TapasienbHOCTb NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHH:
"BexTopsl B ipocTpaHcTee”

88

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHH:
"BexTopsl B ipocTpaHcTee”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucremaTusaius 3Hanuii: "O0bem
MHOrOrpaHHuKa"

90

O6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOroOrpaHHuka"

91

O6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpYTJbIX TEN"

92

O6o61matomee nopropenue 11
MOHSITUN U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHUH:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJbIX TN
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HToroBast KOHTpOJIbHASA paboTa

94

HroroBast koHTpobHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWI

96

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEPEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10







HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

IlnaTrdgopmsbl U MporpaMmsbl 1Jisl BUJ€0- MHTEPHET KOH(epeHIICBA3M:
https://sferum.ru/

JJIEKTPOHHBIE Y4eOHUKH U MIOCOOMS:

I{udpoBbIe TEXHOJIOTUH JUISI COBPEMEHHOTO 00pa3oBaHus — [ 'pymmna KOMIOaHUN
«IIpocBemenney (prosv.ru)

HOb — HanmonansHas 31eKTpoHHAst OMOIMOTEKa — CKavyaTh M YUTATh OHJIAHH
KHHTH, TUCCEPTAIMH, YUeOHBIe Toco0us (rusneb.ru)

A nantupoBanHas sepcusd HOB, 1 ncnosap30BaHus MHBAJIUIAMU U JIUIIAMU C
OTrPAaHWUYEHHBIMU BO3MOKHOCTSIMH 310DOBES

Inardopmsl 11 00yuyeHHs1, CAMONIOATOTOBKH, CAMOKOHTPOJISI © KOHTPOJISI
3HAHUIML:

- Poccwmiickas anmekTpoHHas mkosa: resh.edu.ru

- YVuu.py (https://uchi.ru/)

- Sl-xmacc: https://www.yaklass.ru

- Slunexc Peretutop — http://ege.yandex.ru

-DenepanbHblii MHCTUTYT nenarorndeckux uamepenuit — OIBHY « U (fipi.ru)
- denepanbHBIN HEHTP TecTUpoBaHus — http://www.rustest.ru

CIAAM I'MA: Pemry OI'D, EI'D, BITP, 'BD, LIT — 2022 (sdamgia.ru)
Bugeoypoknu:

- bubnmorexa Uudoypoxk https://iu.ru/video-
lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect
CepBuCHI CONPOBOXKACHUS Y4eOHOH, BHEYPOUHON M NMPOEKTHOM 1eATEIbHOCTH:
O6pa3zoBarenbHas maatdopma LECTA - onsaitH oOpa3oBaTeabHbIN TPOEKT
(rosuchebnik.ru)

WuTepHer-nopran (mpe3enrarun): http://www.myshared.ru/

DJIeKTPOHHBII KYPHAJ, THEBHUK:
- CereBoii 'opoa. O6pasoBanue (egov66.ru)
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