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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YUEHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAUMBIX JJIs1 YCIEIMIHOTO NMPo(eCCHOHATBHOTO 00Pa30BaHMs, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B PE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBaHME MOHUMAHUS POJM AKCUOMATHUKU TpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHWE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTeIbHBIM JIMHUAM ydyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHUsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs TIOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJEeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHas CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONpPOCBI U JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, YMEHHUS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccuu U peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUN IS pelieHus 3aJady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MAaTEMaTHIEeCKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYJIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJlaTh BBIBOJBI C HCIOJIb30BaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXACHUA C CYKICHUSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIHU U YCIOBHUAM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmHoBbIX (popmax padoOThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMU C  CEYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKa pEelIeHUusT MaTeMaTUYecKu  CcPOpMYyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUYECKUX BEJTUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSIMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHMUYECKOH U CcepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOjoKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHALMSAMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxaTb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSIIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOpEMBI, CBOMCTBA B IMPOILECCE IIOMCKA PEIICHUS MaTeMaTHYEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUEe, 0600MIICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA

PUCYHKC ITIJIOCKOCTH, IMapaJUICIIbHBIX IPSAMBIX

(OTpe3KoB), cepeAHBI OTpE3Ka

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[onsaTus: mepecekarommecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaronIecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiI0CKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHH1KH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHuid MupaMu/ibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOASAT Yepe3 ux p&opa.
N3o0paxenue nepeceueHus MoJTyIeHHBIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux péopa.
N3obpaxenue nepeceueHus MoJyueHHbBIX
IJI0CcKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMM L[BETaMU

12

N300pakeHne ceueHnit mupaMubl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJyueHHbBIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETAaMU

13

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3o0pakeHne nepeceueHus moay4eHHbIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETAaMU

14

Merton cie0B it TOCTPOSHUS CeUeHUN




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUMN.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa nIepece4eHnil MPSIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh IIaroB
MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 1IaroB
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOCHHUS

HOBTOpCHI/Ie IJIAaHUMCTPHUHU: TeopeMa )

PONOPLHUOHATIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

IToBTOpenne mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnoioKeHue NpsMbIX B
npoctpancTBe. CKpenMBaroIuecs MpsiMbIe.
[Ipu3Haky CKpelMBarOMMXCs NPSMBIX.
[TapaiensHble IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CcynieCcTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM NapajuIeIbHON
JAHHOM NIPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
IpsMoiu. JleMMa o nepecedeHnn
NapaJuUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex mpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOICTBA NapaJlJIEIbHOTO POEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
HapaJyIeIbHON MPOEKIINH

IlenTpanbHas npoeKuusa. YTOI C
COHAMPABJICHHBIMA CTOPOHAMHU. YTOJI MEKILY
IPSIMBIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIEJIbHOCTH MPSIMOU U IIJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckre 3ajaun Ha BBIUUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, IPOXOISILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEpTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIUs, IPUMEHEHUE IS
MIOCTPOCHHSI CEUYCHUH KyOa u
napayuienenunena. CBoncTea
napajureNienumne/1a u IpUu3Mbl

HapanneanLIe IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIICH
yepe3 TOUKY, HE MPUHAJIEKAILYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CaolicTBa napasuieabHbIX IUNIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX IEpeceueHus Ipu
NIEPECEUECHNH JIBYX NapaJIeIbHbIX
IIJIOCKOCTEM TpEThen

37

CaoiicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXKAY NapalIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IIOCKOCTIMU




[ToBTropenue: Teopema [ugaropa Ha

38
IUIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAMOYT'OJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuleenumne1a

41 Brrurcnenue IMH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuleeluIe e
[IeprieHIMKyYIAPHOCTD NPSMOMN U IIIOCKOCTH.

42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
[TeprieHAUKYIAPHOCTD MPSAMON U INIOCKOCTH.

43 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IIJIOCKOCTH
Teopema o0 CynieCTBOBaHMM U

m €AMHCTBEHHOCTH NPSAMOM, TPOXOAIIEH
yepes3 TOUKY MIPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH

45 [InockocTu 1 nepneHAUKYISIpHbIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX

46 [InockocTu U nepneHANKYISIpHbIE UM
IpsiIMble B MHOTOTpaHHHUKaX

47 [Tepnienqukynsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIIApa U3 TOYKU Ha MPSIMYIO

48 Ilepnenaukynsp n HaknoHHas. [locTpoenue
NEPNEHIUKYIIApA U3 TOYKU Ha MPSMYIO

49 Teopema o Tpéx neprneHAUKYIspax (mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAuKyIspax (mpsamas

50 u oOpaTHas)

o1 VYroa Mexay CKpeluBaroMMKCS IPSIMBbIMU

52 [Touck nepneHAUKYISPHBIX MPSMBIX C
IIOMOUIBIO NEPIEHANKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, MpU3MBI,

54 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBlI,

55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OpPTOTrOHAJILHOU MPOEKIINH
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [1nockocTn cummMeTpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJIApHOCTH MPAMOM U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

58 IIpaBunpHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH
CnocoObl ONyCTUTh NEPIEHANKYISAPDI:

60 CUMMETpPHUS, CABUT TOYKHU IO MapaljieIbHON
IpSAMOi

61 CnBur no HenapauienbHON IPSIMOH,

HN3MCHCHHC paCCTOHHI/II\/'I




62

KonTtponsnas padora "B3anmuoe
pacroaokeHue MPSMBIX U MIIOCKOCTE! B
npocTpaHcTse"

63

[ToBTOpEHUE: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTHU, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

65

66

[ToBTOpEeHuE: yrom Mexay
CKpCIIUBAOIINMHUCS ITPAMBIMHU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/Ie MCTObI BBIYUCIICHUSA YyIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'O yIjia

67

68

69

70

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO NEPIEHINKYIISPHBIX MIJIOCKOCTEN

IIpu3Hak neprneHaUKYIIPHOCTH IUIOCKOCTEH;
TeopeMa O IIPsIMOi1 IepeceueHus IByX
IIJIOCKOCTEN MEPIEHINKYISAPHBIX TPEThEH
IUIOCKOCTH

[TpsMoyronbHbIi napauienenunesn; Kyo;
U3MEPEHMUs, CBOUCTBA MPAMOYTOJIbHOTO
napajuiejaenunena

TeopeMa 0 nMaroHany NpsAMOYTroJIbHOTO
napajuleenuInea u cleCTBUe U3 Hee

71

CrepeomeTpudecKue 1 MPUKIIaTHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHHEM
MPSIMBIX U TITTIOCKOCTH




72

[loBTOpEHUE: CKpelMBaroInecs NpsIMBbIE,
napaelibHble INIOCKOCTH B CTaHIAPTHBIX
MHOI'OI'paHHHKaX

73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPCIIUBAIOIHNXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHCA MTPSAMBIMUA B
MPOCTBIX CUTYAIUSIX

74

75

76

Paccrosine OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIHIUBAOIUMHUCS ITPAMBIMHA C ITIOMOIIBIO
HepHeH,Z[I/IKYJIHpHOﬁ IIJIOCKOCTH

TpéxrpaHHslii yroi, HepaBeHCTBA s
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yria

77

DneMeHThI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue IMHUU Ha 3emiie

78

79

KontponbHas padota "Yribl u paccrossaus"

Cucremartuzanus 3HaHul "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

80

IInpamuia. Bunel nupamun. I[paBuneHas
nupamua

81

82

[Ipusma. IIpsmas 1 HaKJIOHHAS TIPU3MBI.
IIpaBunpHas npuzma

[Ipssmoit napaienenunes, NpsMOyroabHbINA
napauenenunes, Kyo




Brinykiieie MHOrorpanHuku. Teopema

83 Ditnepa 1
Brimykiibie MHOTOTrpaHHUKH. Teopema
84 Oitnepa. [IpaBuiibHbIC U TOTYITPaBUIbLHBIE 1
MHOTOT'PaHHUKH
85 KoHnTtposnbhast pabora "MHororpaHHuKu" 1
86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBwiio mapamenenumena 1
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
01 Paznoxxenne BekTopa 1mo 6a31/IC}UI TpEX 1
BEKTOPOB, HE JISXKAIUX B OJJHOU TIIOCKOCTH
92 CkansipHo€ pOU3BEICHHE 1
03 Brrurcnenue yriia Mex, 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiinme 3a1auu ¢ BEKTOpaMH 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1auu ¢ BEKTOpaMH 1
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHU 1
99 O06o01IeHne U cucTeMaTu3alus 3HaHu| 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 Hrorosast KoHTpoJIbHAS paboTa 1
102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Nen/m  Tema ypoka B KonrTpoabubie IIpakTuueckue
cero padoThI padoTshI

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"

2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"

4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
IIpoXosuIel yepes 1Be TOUKu"

5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
yYpaBHEHHE IJIIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE

10 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX

1 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX

12 dopMya pacCTOSTHUSA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAX




HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOUKHU 70
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 Kontponbhas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUEHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble NPSIMbIC U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannensHble NpSIMbIE U TITIOCKOCTH:
pacy€r OTHOLIEHUM

21 [TapannenpHble NpsIMBbIE U MIJIOCKOCTH: YIJIbI
MEXy CKPEIIMBAIOIIUMUCS PSIMBIMU
[TepnenauKynsipHBIC TPSIMBIE U TUIOCKOCTH:

29 CTaHJapTHBIE TTAPbl IEPIIECHINKYIISIPHBIX
MIJIOCKOCTEHN U MPAMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

93 [TepnenguKynsipHBIC TPSMBIE U TUTIOCKOCTH:
Teopema O TpeX MepreHIUKYIsIpax

24 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:

BBIUUCJICHUSA JJIMH B MHOT'OI'PaHHUKAX




25

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
bopMyIIBI 1S TUTOIIAACH, COOOpaXKEeHUS
noxoous

26

HOBTOpeHI/Ie: miomain MHOT'OYTrOJIbHUKOB,
(hOopMyIIBI IS TUTOIACH, COOOpasKeHUs
og00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
mopoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00Us

30

KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuresaa

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaiesnenumnena

34

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMa TPSIMOYTOJIBHOTO
napajienenuena




35

O0BEM npsAMOit TPU3MBI

CTepeOMeTpI/I‘iCCKI/IC 3aJa4u, CBA3aHHBIC C

3 BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknanuele 3ana4m, CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI
Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO

38 onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOH MPU3MBbI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 omnpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI

40 dopmyna o0béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpHUeCKUe 3a]1a9H, CBI3aHHBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMaMH MUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Tpumenenue 00bEMOB. Brruncienue
paccTosHUS A0 TUIOCKOCTH

47 KonrtponsHas padora "O0béM

MHOrOrpaHHHuKa"




]_II/IJII/IHI[pI/I‘IeCKaSI MMOBCPXHOCTD,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munusap. [IpsMoi KpyroBou HUIMHAP.
[1nomane MOBEPXHOCTH LUIUHAPA

50 Konunyeckas noBepXxHOCTb, 00pa3yromiue
KOHUYECKOU nmoBepxHocTu. Konyc

51 Ceuenune KOHyca MJIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUN MWINHJpPA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
LHMIMHIPOM

59 Ccdepa u map




60

[epeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

61

[Tepecedenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co c(hepoli U mapom, TOCTPOCHUEM UX
CCUCHHI TIIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co cepoit u mapom, MOCTPOESHUEM UX
CEYEHUI MIOCKOCTHIO

66

67

[Ipuknannelie 3an1a4m, CBsI3aHHBIE CO chepoi
U 11apoM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

KonrponsHas padora "Tena u moBepXHOCTH
BpaiieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

74

[Tnomaayu G0KOBOM U MOIHON OBEPXHOCTH
KOHYyca

75

76

CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIMIIMH/PA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

77

OO0BéM 1mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomane cheps.
CrepeoMeTpHUYECKIE 3a]1auH, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIIapa, MapoBOro
CETMEHTa U IIapOBOT0 CEKTOPA

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
iomaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEl

79

[TogoOHbIe TENa B MPOCTPAHCTBE.
N3menenne o6w€ma mpu moo0uu.
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tell U IIOIIAeH
IIOBEPXHOCTEH
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KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBm>keHust 1 paBeHCTBO Guryp. O6mme
CBOKWCTBA JBUKECHUI

Bupl nBukeHunil: napauiesbHbIN IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaIbHAS
CUMMETpPHUS1, TOBOPOT BOKPYT MPSMOI

[IpeobpazoBanus nomoowus. [Ipsmas u chepa
Diinepa

84

FGOMeTpI/ILIGCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

85
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KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anus 3Hanuii: "[lapanienbHOCTb
IPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

O6o0maroiiee moBTopenue 11 moHITHIT 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CHUCTEMAaTH3alMs 3HaHu: "BekTopsl B
npocTpaHcTae”

88

O6o0maroiiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTH3anys 3HaHuii: "BeKkTopsl B
npocTpaHcTae”

89

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,




cucreMaTtu3anys 3Hanui: "OobeM
MHOTOrpaHHUKa"

90

Oo6o06maromee nmoropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"
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92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTtu3anms 3Hanuii: "Thiomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

HroroBas koHTpobHAs paboTa

94
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WroroBas koHTpoJsibHAs paboTa
[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAaYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI




99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOIUH
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HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






