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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4arolMMUCS MOHATUIHHBIX OCHOB I'€OMETPUH, MPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEH oOOydarolmuxcs Ipu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIIEUTHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTU MUPOBOM KYJIBTYPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPY’KAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pEIIeHUS 33/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHil, (pOpMHUpOBaHME MOHMMAHHUSA POJU AKCUMOMATUKH MU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COIECPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronMxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YUYEHUHU APYTHUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMH JUHUSAMU y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YriayOJaEHHOM ypOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaram ocBoeHust denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesIbHOW MPOEKUHUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHINKYJISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, NBYTPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMpPaMHIA, IPAaBUIbHASA TPEYroJibHAs NUpPaMUIa W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CuMMeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHnanuy Ten BpauieHuss ¥ MHororpaHHukoB. [lpusma, BmnucanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIomaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas 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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHHUSA, HWCCIENOBAaHUS, OLIEHHWBATH  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3iInyHbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JI€UCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI paboOT, JIOrOBapWBAThCS, OOCYXKIaTh TMPOIECC U PE3yJIbTaT pabdoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUN;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU 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 OMNEPHUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYyToJIbHBINA Mapaienenunes, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TIOCKOCTh, BBINOIHATH U300paKeHUsT QUTYp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOIOTHIA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u 1mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaAaHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pemaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCIICHHUE YIJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATHUSMH, CBS3aHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS IUIMHIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEHN TIJIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEY TBEPIKICHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAllH, IPUMEHITh U3YYEHHBIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEII C HCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHM 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 Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KouunyecTBOo4YacoB JJIeKTPOHHbIE
n/n TEMIPOrpaMMbI Bcero KonTtposbubiepadorsl  I[IpakTnuecknepadoThl (npponric)
o0pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 BzauMHoe pacrionoxeHue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYribl U paccToOsHUS 16
MHoOrorpaHHUKH 7
BexTops!l B ipocTpaHcTBE 12
3 [ToBTOpEHwUe, 0606H16Hlile u 5 5
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KosaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIPOrpaMmel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 AHaIMTHYECKASITEOMETPUS 15 1
5 [ToBTOpeHwme, O606H.I€Hlf€ u 15 1
cHUCTEMaTH3aIlus 3HAHU
3 O06bEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJT
6 JIBrokeHus 5 1
7 [ToBTOpeHwMeE, 0606meH1/vle u 17 5
CHCTEMaTH3aIlHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

No KoauuecTBouacos
Temaypoxka JdaranzydyeHus
n/n Bcero KonTtpoabHbiepadoThl

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE
IJIOCKOCTH, MAapaJIJIENIbHBIX PSIMBIX (OTPE3KOB), 1
CEpeIMHbI OTPE3KA

[ToHsATHS CTEPEOMETPHH: TOUKA, MPsMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUiIa N300paKEHUS Ha
PUCYHKC IJIIOCKOCTH, MMapaJUICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTus: nepecekaronuecs MmIOCKOCTH,

nepeceKaroIuecs npsimas v MI0CKOCTb; 1
HOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaronuecs MmIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIyIIPOCTPAHCTBO

MHororpaHHiKH, H300pa’keHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIMINX 1
00BEKTOB

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIMINX 1
00BEKTOB

AXCHOMBI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMBI CTCPCOMCTPHU U IICPBBIC CIICACTBUA U3 HUX.

CriocoOrl 3a/1aHus TPSMBIX U TUIOCKOCTEH B




npocrpancTBe. O003HAUEHUANPSIMBIX U IVIOCKOCTEN

10

11

12

13

14

N3o00paxenune cedeHuit nmupamuibl, Kyoa v MpuU3Msl,
KOTOpBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHnenepecedeHr 0Ny YeHHBIXIUIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEHUPA3HBIMULIBETAMU

N3o00paxenune cedeHuit nmupamuibl, Kyoa v MpuU3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa.
N300pakeHnenepecedeHr 0Ny YeHHBIXIUIOCKOCTEH.
PackpaniBaHienocTpoeHHbIXCEUEHUHPA3HbIMULIBETAMU

N3o006paxeHune cedeHuit mupamMuibl, Ky0a v MpU3Msl,
KOTOpBIE MIPOXOJIAT uepe3 ux peopa.
N300paxeHnenepecedeHuAnoNyYeHHbIXITIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCeUEHUUPA3HBIMUILIBETAMHU
N3o006paxeHune cedeHuit mupamMuibl, Ky0a v Mpu3Msl,
KOTOpBIE MIPOXOJIAT uepe3 ux peopa.
N300paxeHnenepecedeHuAnoNyYeHHbIXITIOCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEUEHUPAa3HBIMULIBETAMU

MeTton CIeaoB O MMOCTPOCHUMA CE4YCHUI

15

16

Merton cnenoB aiis mocTpoeHus ceueHuii. CBoicTBa
IIEPECCUECHUH NPSIMBIX U TUNIOCKOCTEN
Meroa cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MepECEUCHU I NPSIMBIX U TIIOCKOCTEN

17

[Toctpoenue ceuenuii B nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3zaHMe BEIHOCHBIX YepTexel nu
3aIKUCh IaroB MOCTPOEHUS

18

[Toctpoenue ceuenuii B nupamujie, Kyoe mo Tpém
ToukaM Ha p&opax. Co3manre BHIHOCHBIX YepTekKEeN 1
3aIKUCh IIAroB MOCTPOEHUS




19

[TocTpoenue ceueHuit B nupamue, Kyoe 1mno tpém
ToukaM Ha péopax. CozaHue BEIHOCHBIX YepTexel n
3alMCh IIaroB IOCTPOEHUS

20

[TocTpoeHue ceueHuit B mupamue, Kyoe 1mno tpém
Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH U
3aMuch UIaroB IOCTPOEHUS

21

22

[ToBTOpenue manumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [1o1o0neTpeyronbHIKOB
IToBTOpenue mmanumerpun: Teopema Menenast.
PacueTsl B ceueHMsX Ha BBIHOCHBIX YEPTEkKaX.
HcropuspazBUTHAIUIAHUMETPUU U CTEPEOMETPUU

23

KonTponbHas padota "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnionoxeHue npsiMbIxX B IPOCTPAHCTBE.
CkpeuuBatouuecs npsmsele. [Tpusnaku
CKpellMBaoImuxcs npsmMeix. [lapamiensHplienpsmbie B
MIPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAaHUM U €IMHCTBEHHOCTH IIPSMON
MapajuIeIbHON JAHHOW MIPSMOM, MPOXOIALIEN Yepes
TOYKY MPOCTPAHCTBA U HE JIeKAIIEH HAa TAaHHOW MPSIMOiA.
Jlemma o
IepeceYeHMUIIAPAIIIETbHBIXITPSAMBIXIUIOCKOCTBIO

26

27

[TapamtensHOCTB TpeX NMpsAMBIX. TeopeMa o0 TpEX
MapajuIeIbHbIX MPAMBIX. Teopema o
CKPELIUBAOIIMNXCATPAMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
[apaJUIEIbHOTO POEKTUPOBAHUS.
N300paskeHnepazHbIXUTyp B MapauIeIbHORIPOESKIINH




28

LentpanbHast mpoeKIus. YTOJI C COHANIPaBICHHBIMU
CTOPOHAaMU. Y TOJIMEXAYPIMBbIMU

29

30

31

3ajauu Ha JOKA3aTeNbCTBO U UCCIIEA0BAaHKE, CBI3aHHbIE
C PACIIOJIOKEHHUEM IIPSMBIX B IIPOCTPAHCTBE

[ToHsATHS: MapauIeTIbHOCTD MPSMOMN U TUIOCKOCTH B
npoctpanctie. [Ipu3Hak napayieIbHOCTH MPSIMOU U
mockocTh. CBOMCTBANAPATIIEILHOCTUNIPSIMON 1
IUIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C apalIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO
MPSAMYIO Ha YepTeXKe U MapauIeTbHOTO IPYToi MPSIMOH.
PacuéroTHoenui

33

[TapannenpHas npoeKUUsl, IPUMEHEHHE JJI IOCTPOEHUS
cedeHuil KyOa 1 mapajiesnenumnesa.
CaolicTBanapasuienenuneia u Npu3Mbl

34

35

36

[TapannensHble miiockocTu. [Ipu3Haku napaaienbHOCTH
JIBYX TIJIOCKOCTEM

Teopema o mapanneabHOCTH U €IUHCTBEHHOCTH
MJIOCKOCTH, MPOXOAIIEH uepe3 TOUKY, He
MIPUHAIJICKAITYIO TAHHOW MIOCKOCTH U CIEICTBUSA U3
Hee

CBoiicTBa napaJiiCJIbHBIX IUIOCKOCTEH: O
MapaJlICJIbHOCTH NPAMBIX IIEPCCCUCHUA TTPU
MEpCCCUCHUH ABYX IMapalJICJIbHBIX MJIOCKOCTEH TpCTBCﬁ

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3kax
nmapalyiCJIbHBIX IMIPAMBIX, 3aKII0OYEHHBIX MCXKOY




napajijiCJIbHBIMH IIJIOCKOCTAMU, O IICPECCUCHUU HpSIMOfI
C ABYMs NapaljICJIbHBIMHA IIJIOCKOCTAMUA

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu

39 [ToBTOpEHwMe:
TPUTOHOMETPUSIIPSIMOYTOJIbHOIOTPEYTOJIbHUKA

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TIapajlieyIeHIe a

41 Bbruucnenue JUiMH OTPE3KOB B KyOe U MPSMOYTOJILHOM
napasJiesienuIe e

42 [IepnenquKyIaspHOCTH NPSMOM U TUI0CKOCTH. IIpu3Hak
NEPIEHAUKYISIPHOCTH MPSIMOI U IIIOCKOCTH

43 [lepnenquKyIAspHOCTD NPSMOM U IUI0CKOCTH. IIpu3Hak
NEPIEeHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH
Teopema o cyiiecTBOBaHUN U €JUHCTBEHHOCTH MPSIMOIA,

44 IIPOXOAAIIECH Yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIISIPHOM K IIIOCKOCTH

45 [TnockocTyu U nepneHANKYISIpHbIE UM MPSIMbIC B
MHOTOTpaHHUKAX

46 [1nockoCcTH ¥ IepHEeHINKYISIPHbIE UM MIPSIMbIE B
MHOTOTpaHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MIEPIEHIUKYJISIPA U3 TOUKH Ha TIPSIMYIO

48 Ilepnennukynsp u HaknoHHas. [loctpoenue
MIEPIEHIUKYIISIPA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx nepneHaAUKysApax (mpsmMas u
oOpatHas)

50 Teopema o Tpéx nepneHauKyIApax (mpsmas u
oOparHas)

51 VYroaMex 1y cKpeuBao IUMHUCIIPIMBIMU




ITonck neprneHMKyISspHBIX IPSIMBIX C IIOMOLIBIO

52 NEPIEHIUKYJISIPHBIX TUIOCKOCTEN

53 OpTOroHanbHOENPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii kyoa, MPU3MBI, HPaBHHBHOﬁ
MIUPaMUJIBI C TOMOLIBI0 OPTOTOHAIILHOW NTPOEKIINH

55 [TocTpoenue ceueHuit Kyoa, IpU3MBI, HPaBHHBHOﬁ
IIMpPaMM/IbI C TIOMOLIBI0 OPTOTOHAILHOM ITPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.
[InockocTuCMMMETpUI B MHOTOTPaHHUKAX

57 IIpu3Hak nepneHMKyISIPHOCTH MIPSIMON U TUIOCKOCTH
KAaK CJIEZICTBHE CUMMETPHUH

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT
TOYKH J10 IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacdér paccrosHuil OT
TOYKH J10 IJIOCKOCTH

60 CriocoObl OIyCTUTb NEPIEHANKYIISPbl: CAMMETPHUS,
CZIBUT TOUYKH I10 NApAJIEIBHON NPIMOI

61 CrBur 1o HenmapaIeJIbHOU MPSMOMN, H3MEHEHHE
paccTosHuI

62 KontponbHas pabota "B3anMHoe pacronoxxeHue
MPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE"
[ToBTOpEHME: Yroa MeKay MPSAMBIMU Ha TUNIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXKIY CKPEIIUBAIOIIUMHUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOAbI BEIUNCICHUS YIJIa MEXKTY

IMpsAMBIMHA B MHOT'OT'paHHHUKAaX




JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX YIJIOB

06 JBYTPaHHOIO yria

67 [lepnenaukynspHble miaockocty. CBOMCTBA B3aUMHO
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN
IIpu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEHN; TEOpEMA O

68 MPSIMOM TIEpeCeUeHHUs IBYX TIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEN IUNIOCKOCTH

69 HpﬂuMOYFOJ'IBHHﬁ napajenenunes; Ky0; usmepeHus,
CBOMCTBA MIPSIMOYTOJIbHOTO NapaJlie/Ienuneaa

70 Teopema 0 qMaroHaJIv NPSIMOYTOJIBLHOTO
napajuleJienuIe1a u CIeCTBUE U3 HeE

71 CrepeoMeTpHuuecKre U NPUKIIAIHBIE 3a1a4H, CBSI3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH
[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,

72 IapajulelIbHbIE IJIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa mapasienbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEX]Ty CKPELIUBAIOLIIMUCS
MPSIMBIMU B IPOCTBIX CUTYAIUIX

74 PaccTosiHre OT TOUKH /10 TJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

75 Boruncnenue pacCTOSHUN MEXY CKPEIUBAIOIUMUCS
MPSIMBIMU C TIOMOIIBIO NEPIIEHAUKYJIIIPHOMN TNIOCKOCTH
TpéxrpanHblll yroi, HEPaBEHCTBA JUIS TPEXTPAHHBIX

76 yrnoB. Teopema Iludaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OIe3NIECKIE

JIMHUY Ha 3eMiie




78 KontponsHas padora "Yrisl 1 paccTostHus" 1
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 1
3JIEMEHTHI"
80 [Mupamuna. Bunel mupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpssmast u HAKJIOHHAS IPU3MBIL. 1
[IpaBunbHaspu3Ma
82 [Ipsmoit napamienenunes, TpsIMOYTOJIbHBIN 1
napajuiesenumnes, Kyo
83 BoinyknslemHororpanauku. Teopemadiinepa 1
84 Brimyxiieie MHOrorpanauku. Teopema Diinepa. 1
[IpaBusbHBIE U TIOTYNPABUIBHBIE MHOTOTPAHHUKHI
85 KontponbHaspabdora "MHororpaHHuku" 1
86 [TonATHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMaBeKTOpOB 1
88 PazHOCTBEBEKTOPOB 1
89 [IpaBunonapasuienenunena 1
90 YMHOKEHUEBEKTOPAHAYUCIIO 1
01 Paznoxenue BexTopa 1o 6a3zucy Tpé€x BEKTOPOB, HE 1
JIeKAIINX B OTHOM MIIOCKOCTH
92 CkansipHOENIpOU3BEICHNE 1
93 Brranciienue yria Mexry BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreimmesanayn ¢ BEKTOpamMu 1
95 [Ipocreiimmesanadu ¢ BEKTOpaMH 1
96 [Ipocreimmesanayn ¢ BEKTOpamMu 1
97 [Ipocreiimmesanadu ¢ BEKTOpaMH 1
98 O06o011ieHne 1 cucTeMaTU3ausI3HaHUN 1




99 O06o01IeHre U cCTeMaTU3alUI3HAHHMA 1
100 HroroBaskoHTpoabHasIpadboTa 1
101 HroroBaskoHTpoIbHAsIpaboTa 1
102 O06o01IeHre U CHCTeMaTU3aAlUI3HAHHA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

Ne KonuyecrBoyacos
Temaypoxka Jdaranzydyenus
n/n Bceero KonTtpoabHbiepadoThI

1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa HA 1
IJIOCKOCTH U B IpOCTpaHCcTBe"

5 [ToBTOopenue TemMbl "CkansipHoe IPOU3BEACHUE 1
BEKTOPORB"

3 [ToBTOpeHMUE TeMbl "BbruncieHue yria Mexry 1
BEKTOpaMH B IpocTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIpoXos1Iel yepes 1Be TOUKu"

5 VYpaBHeHUE IIOCKOCTH, HOPMailb, YPaBHEHUE 1
IIJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTopHoenpounssenenne 1

3 JInHeliHbIEHEpaBEHCTBA, 1
JMHENHOEPOrpaMMUPOBAHNE

9 JInHeliHbIEHEpaBEHCTBA, 1
JIMHEWHOEIPOTrpaMMUPOBaHUE

10 AHanuTHYeCKNE METO/BI PacuéTa yriia Mexy 1
IPSIMBIMU B MHOTOTpaHHHUKaX

11 AHQJIUTUYECKUE METObI pacu€Ta yria MExIy 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TIIOCKOCTHU B 1

KOOPJIHMHATAX




HaxoxneHnue paccTossHuil OT TOYKHU A0

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0
IJIOCKOCTH B MPAaBUJILHON UPAMHUJIE

15 KonTponbHaspabora
"Ananutuueckasreomerpus”

16 CeuyeHUSIMHOTOTPAaHHUKOB:
CTaH/IaPTHBIEMHOTOT PAHHUKHI

17 CeueHHUsIMHOTOTPAaHHUKOB: METO/ICIIE/IOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajulesIbHbIE CEYECHUS

20 [TapamienpHbIe IPSIMBIE U IIJIOCKOCTH: PACYET
OTHOIIEHUI

21 [TapannenpHble OpsIMbIE U MIIOCKOCTH: YTJIbI
MEXy CKpEIIUBAIOIIUMUCS MPSIMBIMU
[lepnieHiuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:

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

93 [lepnieHiuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:
TEeopeMa O TPeX MepIeHINKYIIIpax

24 [lepnenaukyasipHbIe MPSMBIE U TNIOCKOCTH:
BBIYMCIICHUS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIOIMA MHOTOYTOJIBHUKOB,

(dhopMyIIBI 1715 TUIOIAAEH, COOOpasKeHUs




noxodous

HOBTOpeHI/ICZ iomajin MHOI'oyroJiIbHUKOB,

26 (hopMyIIBI IS TUTOIAIEH, COOOpasKeHUs
no100us
[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,

27 (hopMyITBI IS TUTOMIACH, COOOpaKEHUS
noxoous
[Tnomaay ceyeHnit MHOTOTPaHHUKOB: TUIOMIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTIO0MS
[Tnomanay ceueHnit MHOTOTPaHHUKOB: TUTOIIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

30 KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHUKU, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

39 3amaun 00 yaBOEHUH Ky0Oa, 0 KBajpaType Ky0a;
O TPUCEKITUH yTia

33 CrepeoMeTpHuyecKre 3a1auu, CBSI3aHHbIE C
00BEMOM TMIPSIMOYTOJIFHOTO TTapalIeeThITe a
[TpuknaaHble 3a1a4u, CBSI3aHHbIE C

34 BbIUUCIIEHUEM 00BbEMA IPSIMOYTOJIBHOTO
napaenenumnena

35 OOBEMIPAMOUTIPH3MBI

36 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TIPU3MBI

37 [TpuknaaHble 3a1a4u, CBI3aHHbIE C 00bEMOM




IIPSIMOY IIPU3MBI

Brrunciaenne 00bEMOB TEN ¢ TOMOIIBIO

38 OTpeeN€HHOr0 UHTETpaIa.
OOBEMHAKIIOHHOUTIPU3MBI

39 Boruucienue 06bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEMIUpamMuIbt

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB IMUPaMU/I C OOIITUM yTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIMM YTIIOM

42 CrepeoMeTpuyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
00BEMaMU THPaAMUJIBL

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Tpuknanueie 3anayn mo Teme "OO0bEMBI TN,
CBsI3aHHBIE C 00BEMOM MUPAMMU/IBI

16 [Ipumenenue o0bEMOB. Borunicienue
PacCTOSIHUS A0 TUIOCKOCTH

47 KonrtponsHaspabora "O0bEMMHOrOrpaHHUKA"

48 [Munuuapuyeckas IOBEPXHOCTh, 00pa3yolye
LHWINHAPUIECKOHN MOBEPXHOCTH

49 Hunuaap. [psmoit KpyroBod HUIMHAP.
[lmomaae MOBEpXHOCTH HMJIMHAPA

50 Konnueckas moBepxHOCTh, 00pasyroliye
KOHHUecKoi nmoBepxHoctu. Konyc

51 CeueHnnre KOHyca TJIOCKOCTHIO, TApATIIIETHbHON




IIJIOCKOCTH OCHOBaHUA

VYceu€nnsiii konyc. M3o00pakeHre KOHYCOB H

52 YCE4EHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
IIOBEPXHOCTHU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
IIOBEPXHOCTU KOHYCa
CrepeomeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOECHUEM
CEYEHU LWIMHApPA, KOHyCca
CrepeomeTrpHuyecKkue 3aaun Ha

56 JI0Ka3aTeNbCTBO U BBIUYUCIIEHHUE, IOCTPOCHUEM
CeUeHMI HUINHApA, KOHyca

S7 [IpukitagHele 3aa4m, CBSI3aHHBIE C LIWIMHAPOM

58 [Ipuknansble 3a1a4u, CBSI3aHHBIE C LIMJIMHIAPOM

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

60 Kacanwue mapa u cdeps! mockocteo. Bug n
n300paxeHuemapa
[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdeps! miockoctsto. Bua n
n300paxeHuemapa

62 VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

63 Cummerpusicdeps U mapa
CrepeoMeTpuuecKkue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BBIUYUCIICHHE, CBSI3aHHBIE CO

cdepoil u mapom, MOCTPOSHUEM UX CEYCHUI




IIJIOCKOCTBIO

CTepeOMeTpI/I‘IeCKI/IC 3aJa4M Ha

JA0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC CO

65 cdepoit u mapoM, TOCTPOSHUEM UX CEUCHUN
IUIOCKOCTBIO

66 [Ipuknagueie 3a1a4n, CBSI3aHHbIE CO chepoit u
apom
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
noxoous

68 Paznnynbie KOMOMHALIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3agauym o Teme ""Tena 1 MOBEpXHOCTH
BpareHus"

20 3agauym o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u moBepxXHOCTH
BpatieHus"

79 O06wém nununapa. Teopema 06 00bEMeE
MPSIMOTO ITUJIMHAPA

73 Brranciieane 00bEMOB TEJI C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEMKOHyca

74 [Tnomaayn 60KOBO U MOTHOM MOBEPXHOCTH
KOHyca

75 CrepeomeTpruecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Tpuknanueie 3ana4n mo Teme "OObEMBI U

IJI0ILIa I TTOBEpXHOCTEN Ten"




77

78

79

OO0béM mapa u mapoBoro cexropa. Teopema 00
o0béme mapa. [Imomans chepsr.
CrepeoMeTpUUeCKHE 33a]]auu, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIIapa, IMapoBOro
CerMEHTa ¥ IapOBOTr0 CEKTOPa

[Tpuknaaneie 3agaun o reme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa ¥ IO B0
cdepsl.

COOTHOIICHUAMEX AYTUIONIAIIMUTIOBEPXHOCTEH
U 00BbEMaMUIIOO0HBIXTEN

[TogoOHebIe Tena B npocTpancTse. M3MeHeHnue
00béMa rpu mooouu. CTepeoMeTpruyIECKue
3aJla4d, CBA3aHHBIE C BLIYHCIEHHEM 00BEMOB
TeJl U IUIONIAJeH MTOBEPXHOCTEH
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Kontponbnas padota "[lnomanm moBepxHocTu
1 00BEMBI KPYTIIbIX TEH"
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JIBmxenust npoctpancTBa. OToOpakeHus.
JIBvOKeHUS U paBEHCTBO (Uryp.
OO01mMecBOiCTBAIBIKEHU I

Buae! nBukeHunii: napauiesbHbIN EPEHOC,
LIEHTpalbHasi CHMMETpPHS, 3€pKajibHas

CUMMETPHS, TOBOPOT BOKPYT IIPAMOM

ITpeoOpaszoBanus nogobus. Ilpsmas u chepa
Olinepa
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['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUKCHU S

KonrtponbHas padora "BekTops! B
nmpocTpaHcTae”
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Ob6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremaTtusanus 3Hanuil: "l[lapamienbHOCTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHcrtae"
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Oo6o06maromee nmoBropenue 11 nmoHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae"

89

Oo6o06maromee nmosTopenue 11 nmoHsTHH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremMaru3anus 3HaHuit: "O0bem
MHOrorpaHHuka"
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Oo6o06muaromiee noropeHue 11 noHATHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanusa 3HaHui: "O0beM
MHOrOrpaHHuka"

Ob6o06muaromiee noropeHue 11 noHATUH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremarusanusa 3Haguil: "Ilmomamu
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"
Oo6o06maromiee nopropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusanus 3Haguil: "[lnomamu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

I/ITOFOBaHKOHTpOHBHaﬂp aborta
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HToroBasikoHTpoibHasipaboTa
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[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAYKH U
e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U
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HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U
e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ pPoJIb B Pa3BUTUU COBPEMEHHBIX
HHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOTHH
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U
e€ POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B PA3BUTHHM COBPEMEHHBIX
VWH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U
€€ pPoJIb B Pa3BUTUU COBPEMEHHBIX
VMH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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