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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOTIOTPaHHUKM M Te€jla BpallCHUsA, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
POrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmanuu  o0ydeHus, IOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



PabGouass mporpamma mo «l'eomeTpum» cocTaBieHa B COOTBETCTBUU C
®enepanbHoil  pabodeil  mporpaMmMoll  BOCHUTaHUS U MOPOrpaMMOM
npodoprUeHTAIMOHHOTr0 MUHMMYMa ¢ 6 o 11 kiacc.



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
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
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
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
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIocKkocTer. Teopema o TpEX NepHeHIUKYIsIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JIBYI'PaHHBIX YTJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesr, NOPSAMOYTOJIBHBIM — MHapajulesieNUNe]] W  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKM: IpaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMH BEKTOpA H
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3ammHoe pacmooxeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAah chephl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IMJIMHAPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUs, dTUYECKOIO IOBEJICHUS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTEeMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa *K13HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyAOdIOOUs, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaréMaTH4eCKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeToBEUeCKOM IeATEeNbHOCTH, 3TarnoB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHbIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelleHrs Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOLIECCA, a TaKKE BbBIABUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIEHNUS;

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

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

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

PeryasiTuBHbIC YHUBeEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH 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 PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSTH napajuiesbHOE, LEHTPAIIbLHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHNN MAaTEMATUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIUpOBaAHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyaIllMd Ha SI3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



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

ONEPHUPOBATH MOHIATUSAMHU, CBI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB 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: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ 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 MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYECHHI: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOU (dopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATh IOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH NMPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHJIa
n300pakeHMs Ha pUCYHKE IIOCKOCTH,
[apauIeJIbHBIX OPSIMbIX (OTPE3KOB), CEPEAUHbI
oTpe3Ka

ITonsATHA: IEpeceKaronecs II0CKOCTH,
IIEPECEKAIOIIMECS MpsAMasi ¥ TUIOCKOCTb;
MIOJIYITPOCTPAHCTBO

ITonsATHA: IEepeceKaronecs II0CKOCTH,
[IEPECEKAIOIIMECS MpsAMasi ¥ IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHrne IPOCTENIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paskeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U ICPBBIC CICACTBUA U3
HUX

AxcuoMel CTCPCOMCTPHUH U ICPBBIC CICACTBUA U3




HHUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEM

N3o0paxeHue cedeHuit mupamuibl, Ky0a v MpU3Mbl,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
NepEeCeYCHM s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

H3o00paxeHne cedeHuit mupamuibl, Ky0a v pU3MBlI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3ob0pakenue
NepEeCeYCHM S MOTYYEHHBIX IIJIOCKOCTEH.
PackpammBanue mocTpOEHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MupaMuIbl, KyOa U IPU3MBI,
KOTOpBIE NMPOXOAT yepe3 ux pédpa. M3o0paxenue
MEPECEUCHUS MTOTYUYCHHBIX INTIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxkenne ceueHuit mupamMuibl, Ky0a v MPU3MBI,
KOTOpBIE TPOXOJISIT uepe3 ux péopa. M3obpaxenue
MEePECEUCHUS MTOTYUYECHHBIX TIIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

Merton cinegoB st HoCcTpoeHus: ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN




16

Mertopn crenoB aiis noctpoeHus ceueHuid. CBoiicTBa
MepEeCeUCHH I PSIMBIX U TIJIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B nupamuzie, Kyoe no tpém
ToukaMm Ha péopax. Co3gaHme BBIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaMm Ha péOpax. Co3gaHKe BHIHOCHBIX YepTEexKe
Y 3aIKCh [1aroB OCTPOCHUS

[ToctpoeHue ceueHuii B mupamue, Kyoe mo Tpém

ToukaMm Ha péopax. Co3gaHKe BHIHOCHBIX YepTexKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHue BBIHOCHBIX YepTexei
Y 3aIIUCh I11aroB ITOCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBHUKOB

22

23

IToBrOpenue mnanumerpun: Teopema Menenas.
PacdeTsl B ce4eHHsIX Ha BBIHOCHBIX YE€pPTEkKAX.
Uctopus pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUU

KonTtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

Bzanmuoe PacCIoJIOKECHHUE IPAMBIX B IIPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsIMBIC. HpI/ISHaKI/I
CKPCIINBAIOINUXCA NPAMBIX. HapaJIJICJIBHBIe
MMpAMBIC B IPOCTPAHCTBC

25

Teopema o CyliecTBOBaHMM U €IMHCTBEHHOCTH
NPpSAMON MapaJlIeTbHONW TAHHOW MPSMOW,




MPOXO/ISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXxalen Ha TaHHou npsmoi. Jlemma o
MEePECCUCHHUH MapaICIIbHBIX MPSIMBIX TNIOCKOCTHIO

26

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCA NMPSMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbix GUryp B mapauieinbHOMI
[POEKIUU

[lenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHM. YTOJ MEXAY IPSIMBbIMU

3aauu Ha JOKa3aTeNbCTBO U UCCIIEI0BaHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocTi. CBOMCTBA NapaJlIEIbHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4yn Ha BEIYUCICHUE U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MPOXOASAILETO Yepe3 JaHHYIO
IPSIMYIO Ha 4YEPTE)KEe U NapaJlIEIbHOTO APYyTron
npsMoil. Pacu€r oTHOImIEHMIT

[TapamiensHas NpoeKLUsl, IPUMEHEHUE JUIS
MOCTPOCHMS CEUEHUH KyOa 1 mapayyienenurnesa.
CBolicTBa napasuienenune1a u Npu3Mbl




34

[MapannensHble mockocty. [IpusHaku
HapajjIeIbHOCTH JIByX IUIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAISKALTYIO JAHHOU IJIOCKOCTHU U CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUS NPU
MEPECCUCHHH JIBYX MapaJlICIbHBIX TUIOCKOCTEH
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3kax
MapauIeIbHBIX IPSIMbIX, 3aAKIIOUEHHBIX MEXITY
napauieIbHBIMHU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMsI TapasuIeIbHBIMU TIJIOCKOCTSIMU

[ToBTropenue: Teopema [Tudaropa Ha mockocTi

39

[ToBTOpEHUE: TPUTOHOMETPHS PSIMOYTOJIBHOTO
TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

Brruncnenue gjiiuH OTPC3KOB B Ky6e u
MNpAMOYT'OJIbHOM IapaJJICIICTIUIIC/IC

42

[lepneHaMKyIAPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepneHAMKyIIPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH




IPSAMOM, POXOIAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTH

[IimockocTy U NEpHeHIUKYIIAPHBIE UM IIPSIMBIC B

45 MHOTOT'paHHHKaX

46 [TnockocTy U NEpreHANKYISIpHbIE UM IIPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukynsip u HakaoHHas. [Toctpoenue
HEePHEHINKYJIApa U3 TOYKU Ha IPSIMYIO

48 [eprienaukynsip u HakaoHHas. [Toctpoenue
NEePIEHINKYIISAPA U3 TOYKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHaAnKysgpax (npsmas u
obOparHas)

50 Teopema o Tpéx nepneHAUKyIsApax (nmpsmas u
oOpatHast)

ol VYroa Mexay CKpelMBaroMMHCS PSIMBIMU

59 [Touck nepneHAnKYISIPHBIX TPSIMBIX C TOMOILBIO
HEePIEHIUKYJISIPHBIX TNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuit kyoa, mpu3Mbl, MPABUIBHOMN
NUPaMUJIbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN

55 [Toctpoenue ceueHuii kyda, mMpU3Mbl, TPABHILHOM
IUPaMU/IbI ¢ TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockoctH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJICICTBUE CUMMETPHH

58 [IpaBunbHBIE MHOTOTPAHHUKH. Pacd€r paccTostHui




OT TOYKH OO0 IINIOCKOCTHU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuy€T paccTosinuii

> OT TOYKH JI0 IJIOCKOCTH

60 Crioco0Ob! OIyCTUTh NEPIEHAUKYIISIPbL: CUMMETPHUS,
CABUI TOUYKH I10 MTAPAJLIEIBHON PAMON

61 CuBur no HenapaieabHON IPSIMON, U3MEHEHUE
paccTosaHuin

62 KoHTponbHas padota "B3auMHOe pacmosiokeHue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yroa MEeKAy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEXKIY CKpEIMBAIOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckne METObl BBIYUCICHUS YIJIa MEXTY
IPsIMBIMU B MHOTOTpaHHHUKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOTO yTia

67 [lepnennukynspuble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHMKyISIpPHOCTH MJIOCKOCTEN;

68 TeopeMa O MPSIMOH IepecedeHusI ABYX IIOCKOCTEH
NEPIEHIUKYISIPHBIX TPETheH MIOCKOCTH
[IpsiMoyrosbHBII Napauienenunesn; Kyo;

69 M3MEPEHMS, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenunena

20 Teopema 0 AMaroHanyu NpSMOYTOJbHOTO

napajujiejcnuicaa u CJICaACTBUC U3 Hee




CrepeomeTpuyuecKue U NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
U IJIOCKOCTH
[ToBTOpEHME: CKPEIMBAIOUINECS MIPSAMBIE,

72 MapajulesbHbIE IIIOCKOCTH B CTaHAAPTHBIX
MHOTOIPAaHHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha

73 CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKITY
CKPELIMBAIOIIMMUCS TPSIMBIMH B TIPOCTHIX
CUTYyaIUsxX

74 PaccrosiHMe OT TOUKH 10 TNIOCKOCTH, PACCTOSIHUE OT
IpsIMO 10 TIJIOCKOCTH
Brruncnenue paccTossHUM MEXITY

75 CKPELIMBAIOMIMMUCS TPSIMBIMU C IIOMOIIBIO
NepPHEHANKYISIPHON MJIOCKOCTH
TpéxrpanHblil yroy, HEpaBEHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIs1 TPEXTPAHHOTO YIJIa

77 DneMeHThI CheprUIEeCKOil TeOMETPHH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78 KonTtponbHas padota "Yrisl u paccTostHUS "

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 [Tupamuna. Buasl nupamuy. [IpaBunsnas nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHAS IPU3MBIL.
[IpaBunbHas npuszma

82 [Ipamoii napayuienenunesn, NpsiMOyTOJIbHbBIN

napajienenunesn, Kyo




83 Brinykisle MHOrorpanauku. Teopema Diepa 1
84 Brinykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBuiIbHBIE W MTOTYPABHILHBIC MHOTOTPAHHUKH
85 KoHnTtponbhast pabora "MHuororpaHHuKu" 1
86 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrunciienue yria Mexay BEKTOpaMu B 1
NIPOCTPAHCTBE
94 [Tpocreiimne 3aaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
96 ITpocreimune 3agaun ¢ BEKTOPaMH 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O0o01IeHre U cucTeMaTU3alus 3HaHU| 1
99 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1
100 Wrorosast KoHTpOJIbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o01IeHre U cucTeMaTu3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTPAHCTBE"

5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tems! "Borunicienue yriia Mexmy 1
BEKTOPAMH B IIpocTpaHcTBe"

4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIeH yepe3 JBe TOUKu"

5 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe nmpousseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay 1
OpSMBIMUA B MHOTOTPaHHHUKAX

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX

12 ®opmysia pacCTOSIHUS OT TOUKH /10 TNIOCKOCTHU B 1

KOOpJIMHATax




Haxoxnenue paccTostHUM OT TOYKHU 0 TJIOCKOCTH B

13 KyOe

14 Haxoxnenne paccTostHUi OT TOUYKHU 0 TUIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamuTudyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOI'PAaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/I CJIEIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
IJIOCKOCTH, IepeceueHus MPSAMBIX U TUIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapannenbHble NpsMbI€ U MIIIOCKOCTH: PACUET
OTHOULIEHUU

91 [TapamienbHbIe TPSIMBIE U TTTIOCKOCTH: YTIIbI MEKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienquKysipHBIEC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

23 [lepnienquKynsipHBIEC MPSAMBIE U INIOCKOCTU: TEOpEMa
0 TpexX MEePIECHIUKYIIApax

24 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
BBIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOITAAN MHOTOYTOJIbHUKOB,
(bopMyIIBI 1S TUTOIAACH, COOOpaKEHUs TOA00HS

26 [ToBTOpEHME: MIOLIAAN MHOTOYTOJIbHUKOB,

bopMyIIBI 1S TUTOIAACH, COOOpaKeHUs TOA00HS




HOBTOp CHUC: TJIOIIaI MHOI'OYT'OJIbHUKOB,

27 bopMyIIBI 1S TUTOMIAACH, COOOpaKEHUs MOA00HUS
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TUIOIIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
no00us

30 KoHntposnbhas padora "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBEHOTO
napaienenuneaa

39 3agaum 00 yABOEHHHM Ky0a, 0 KBajpaType Kyoa; o
TPUCEKIIUH yTiia

33 CrepeomeTpHuuecKue 3a/1auu, CBSI3aHHbIE C 00BEMOM
PSMOYTOJIBHOTO Mapajuiesenunesnia

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesenuneia

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM
MIPU3MBI

39 Brruncnenue 06bEMOB TeIl € TOMOIIBIO

omnpenenéHHoro naTerpaita. O6bEM nupamusl




®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMujl ¢ OOLUM yIIIOM

a1 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB
MUPaMHU]] C OOIIUM yTIIOM

4 CrepeoMeTpUUeCKUE 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMu TMPaMU/IbI

44 [Ipuknanuele 3agauu no teme "OO0bEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMEBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

6 [Ipumenenne 06bEMOB. Briuncienue paccTosiHUS
JI0 IIJIOCKOCTH

47 KonTponsnas pabora "O6bEM MHOrOrpaHHuka"

48 [{umHapryeckas MOBEPXHOCTh, 00pa3yomue
LWIMHPUYECKON TTOBEPXHOCTH

49 umuanp. [pamoit kpyrosou nunusAp. Ilnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckast moBepxHOCTh, 00pasyromue
KOHM4ecKkoi nosepxHoctu. Konyc

51 CeueHne KoHyca INIOCKOCTBIO, NAapaJlIeIbHOM
IJIOCKOCTH OCHOBAaHMS

59 VYceuéHHblil koHyc. M300pakeHue KOHYCOB U
YCE€UYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOY MOBEPXHOCTHU U IMOJTHON
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M IMTOJTHOM




IMOBCPXHOCTHU KOHYCa

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUNCJIEHHUE, TOCTPOCHUEM CEUEHUIN LUINHIPA,
KOHYycCa
CrepeomeTpHyecKHe 3a/1a91 Ha T0KA3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUYEHHH IIMITHHPA,
KOHYCa
57 [puknagHble 3312491, CBI3aHHBIE C IIUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IITHHAPOM
59 Cdepa u map
[lepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockocteio. Bug n
n300paxkeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxkeHue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit
63 Cummerpus cdepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO
CrepeomeTpuyeckue 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MOCTPOCHUEM MX CEUEHHH MIIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBI3aHHbIE CO chepot U
IapoM
67 [ToBTOpEHUE: OKPYKHOCTH HA IMIIOCKOCTH,

BBIYUCIICHUA B OKPYXHOCTH, CTAHOAPTHBIC HOZ[06I/I${




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus "

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpalleHus"

71 KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpanieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraan 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpUuecKUe 3a]]a4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76 [Tpuknanueie 3anaun mo Teme "OO0bEMBI U TIIOMIATN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
06béme mapa. [lnomans chepsr.

77 CrepeoMeTpHUuecKre 3aJa4l, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB II1apa, IIApOBOTO CErMEHTa
Y IIIapOBOTO CEKTOpa
[Ipuknanueie 3aaayn o Teme "OO6BEMBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CepHI.
COOTHOIICHHS] MKy TUTOIIA/ISIMU TTIOBEPXHOCTEN 1
00BEMaMHU TOOOHEBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu noobun. CTepeomMeTpudecKue 3a1auu,

CBSI3aHHBIE C BEIYMCIEHHEM O00BEMOB TEI U
MJI0IIaIe TOBEPXHOCTEN




80

KonTponpHas padora "[lnomany moBepxXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (puryp. Obmme cBolicTBa
JIBIDKCHUN

Bupl 1BukeHuid: napajuieabHbIA IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUEC NBUKCHUA

KoHnTtponbhas padora "BekTopsl B mpocTpaHncTse”

86

O6o0matomiee moBTopenue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3ams
3HaHui: "[lapamieabHOCTD IPSIMBIX U IVIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kmaccoB, cuctemaTu3aius
3HaHMi: "BekTopsl B mpocTpaHCcTBe"

88

89

90

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—-11 knaccoB, cucremaTuzanus
3HaHUi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMoHITHIA 1 METOIOB
Kkypca reometpun 10—11 kinaccoB, cucTeMaTH3aIMs
3HaHui: "O0beM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kkypca reomerpun 10—-11 xnaccos, cucremaruzanus
3HaHwuii: "OO0beM MHOTOTpaHHHKA"




91

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 kinaccoB, cucremaTuzanus
3HaHuil: "[l1omanyu moBepXHOCTH U 0ObEMBI
KpyrJibix Ten"

92

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTu3anus
3HaHui: "[lnomaay moBepXHOCTH B OOBEMBI
KpyrJbix Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHue, 0600IIeHNE ¥ CHCTEMATH3AITUS
3HAHUH

96

97

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U e
pOJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX N
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHA CTEPEOMETPUHN KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€




POJIb B Pa3BUTHU COBPECMCHHBIX NMHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. ['eomerpus, 10 kmacc/ Mep3msik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; nox penakuueii [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®Dy»; AktinonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

* Maremaruka. 'eomerpus, 11 kinacc/ Mepamsik A.I'., Homupockuit JI.A.,
[TonskoB B.M.; mox penakumeit [logonsckoro B.E., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3nartenbckuil nentp « BEHTAHA -
['PA®»; Axunonepnoe odmectso «M3natensctBo «IIpocBemienne»
METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



