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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  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
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 IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS 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 TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI 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 OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

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

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'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
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

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

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE 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
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

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
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.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
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
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas 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 IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO 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-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM 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 POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) 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 akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

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

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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

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

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

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa 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(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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 XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh 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.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



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 HHTEJICKT:

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 BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
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 konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUH TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJIacCU(pUKaLUY;

¢ CBOOOJHO  ONEpUpOBAaTh  IMOHSATHUSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIIOJHATE N300pakeHus (PUryp Ha MIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMH/Ia),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JO0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OIEPUPOBATh MOHATHUSMH, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IUIOIIAIIMHU MOBEPXHOCTEN M 00bEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aa4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs IpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS ILMIMHIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJayd Ha JOKa3aTeIIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne ni/mm HanmeHnoBaHMe pa3je/ioB U TeM IIPOrPaMMBbI Komrecrso uacos
Bcero KonTtpoabsHbie padoTsl
1 BBenenue B crepeoMeTpuio 23
2 B3aumHoe pacnonoxeHue npsMbIX B MPOCTPAHCTBE
3 [TapanmiensHOCTh MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE 25
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoaunuecTBO 4acoB

Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI
Bcero KonTtpoabHbie padoTsl

1 AHamMTHYeCKasi TeOMETPUS 15 1
2 [ToBTOpEHHE, 000OIIEHNE U CUCTEMATH3aIIMs 3HAHUN 15 1
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpameHus 24 1
3) [Tnomany moBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 1
6 JIBrokeHUs 1
7 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUsl 3HAHUI 17 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka KosaunyecTBo 4acoB

OcHoBHbIE MpaBUiia U300paKEeHUs HA PUCYHKE TUIOCKOCTH, TApaUIeTIbHBIX MPSMBIX (OTPE3KOB),

1 CepeIHbI OTpe3Ka 1

5 [TonsTHs crepeoMeTpun: ToUKa, psiMasi, INOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE IIPAaBUIIA 1
M300paKeHUsI Ha PUCYHKE IIIOCKOCTH, NapaJlIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI OTpE3Ka

3 [TonsTHS: Eepecekarolecs MIOCKOCTH, NepeceKarolecs IpsaMas 1 MI0CKOCTh; HOIYIPOCTPAHCTBO

4 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U IJIOCKOCTh; IOJIYIIPOCTPAHCTBO

5 MHororpaHHuKH, 1300paXKeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTyp, HECYIIECTBYIOIUX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPHHU U TEepBbIE clieAcTBUSA U3 HUX. CIocOOBI 3a1aHNs MPSAMBIX U IJIOCKOCTEH B 1
npoctpancTBe. O003HAYSHHS MPSMBIX U IJIOCKOCTEH
N3obpaxenue ceueHnit mupaMuibl, Kyoa U MPU3Mbl, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.

9 N306paxkenune nepeceveHns MoMy4YeHHBIX IUIOCKOCTEN. PackpalirBanue NoCTPOSHHBIX CEUeHNN 1
pa3HbIMM LIBETAMHU
N3obpaxenue ceueHnit mupaMuibl, Kyoa U MPU3Mbl, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.

10 N306paxeHue rnepeceyeHus NOJyuYeHHBIX TIOCKOCTEN. PackpalinBanne NOCTPOEHHBIX CEUeHUN 1
pa3HbIMU LIBETaMU
N3ob6pakenue ceueHuit nmupaMuisl, Kyda U IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 ux peopa.

11 N306paxeHue nepeceyeHus NOJyuYeHHBIX TIOCKOCTEN. PackpalinBaHne NOCTPOCHHBIX CEUeHUN 1
pa3HbIMU LIBETaMU

12 MHororpanHuKH, H300pa’keHre MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1

00BEKTOB




N3o0paxkenue ceueHnit mupamMubl, KyOa U MpU3MbI, KOTOPEIE MPOXOAAIT Yepe3 ux péopa.

13 N300pakeHue nepeceueHus MojlyueHHbIX II0cKocTel. PackpalBaHie NOCTPOEHHBIX CEUeHUH
pa3HbIMM LIBETaMHU

14 Merton ciie1oB AJis MOCTPOCHUS CEUCHUM.

15 Merton ciaenoB 4Jisi HOCTpOoeHUs ceueHuil. CBOMCTBA MepeceUeHU MPSMbBIX U TIJIOCKOCTEH.

16 MerTton cienoB Juis mocTpoeHus ceueHuil. CBoilcTBa nepeceuyeHuil NpsMbIX U IUIOCKOCTEN

17 [TocTpoenue ceuenuii B nupamue, Kyoe rno Tpém Toukam Ha péopax. Co3aaHue BBIHOCHBIX YepTexen
Y 3aIIUCh I11aroB IIOCTPOCHHUS.

18 [TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém toukam Ha péopax. CoznaHue BBIHOCHBIX YepTexei
Y 3aIIMCh 11aroB IIOCTPOCHUS

19 [TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém roukam Ha péopax. CoznaHue BBIHOCHBIX YepTexei
U 3aIIUCh 111aroB ITOCTPOECHUS

20 [TocTpoenue ceuenuii B nupamue, Kyoe rno Tpém Toukam Ha péopax. Co3aaHue BBIHOCHBIX YepTexen
Y 3aIIMCh I1aroB ITOCTPOCHUS

21 [ToBTOpenue nnanumerpuun: Teopema o NPONOPLUUOHATIBHBIX OTpe3kax. [logodue TpeyroibHUKOB

99 IToBTOpenue nnanumerpuu: Teopema Menenas. PacdeTsl B ceUeHUAX Ha BBIHOCHBIX YEPTEXKAX.
Wcropus pa3BuTus IIaHUMETPUU U CTEPEOMETPUH

23 KonrtponsHas padora "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnonoxeHue npsmMeIx B mpocTpaHcTBe. CkpermuBaromuecs npsmslie. [pusnaku
CKpeluBaroImuxcs npsaMpix. [lapamiensHelie npsiMble B IPOCTPAaHCTBE
TeopeMa 0 CyILIeCTBOBAHUH U €IMHCTBEHHOCTH IIPSMOM NapaJlJIEIbHOM JTaHHOMU IIPSIMOM, IPOXOIAIIECH

25 yepe3 TOUKY IIPOCTPAaHCTBA U HE JIEKalIe Ha JaHHOU npsiMoi. JIeMMa o nepeceueHnn napajiebHbIX
HPSIMBIX TJIOCKOCTHIO

26 [TapannenbsHOCTb Tpex MpsiMBIX. TeopeMa o TpEX mapauieabHbIX NPsAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPAMBIX

97 [TapannensHOe MpoekTHpoBaHue. OCHOBHBIE CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.

N3o0pakenne pa3HbIX (GUTYp B MapauieTbHON POSKITNT




28

[lenTpanpHas MpoeKLus. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMU. YTOJ MEXAY IPIMBIMU

29 3aa4yM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIC C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30 [ToHATHS: mapauIeIbHOCTD MPSIMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak nmapauieabHOCTH NPSMON 1
1 TI0CKOCTH. CBOMCTBA NapajuIeIbHOCTH IPSIMOM U INIOCKOCTH

31 I'eomeTrpuueckue 3ajaun Ha BBIUMCIIEHUE U 10KA3aTEIbCTBO, CBA3aHHbIE C MAPAIIIEIBHOCTBIO IPSIMBIX 1
Y IJIOCKOCTEMN B MPOCTPAHCTBE

39 [TocTpoeHune ceueHus, NPOXOAAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U NapalljIelIbHOTO APYrou 1
npsiMoid. Pacuér oTHomeHui

33 [TapannenbHas npoekuusi, IpUMEHEHHE JJI OCTPOEHUS CEUeHU KyOa U napasuieenunesa. 1
CaolicTBa napasuieaenuIea 1 Npu3Mbl

34 [TapannensHble mIocKoCTH. [Ipu3HaKu mapaiaeabHOCTH IBYX INIOCKOCTEHN 1

35 Teopema 0 napamieIbHOCTH U €IUHCTBEHHOCTH IUIOCKOCTH, ITPOXOJALIEH Yepe3 TOUKY, HE 1
IIPUHAUICKALTYIO0 JaHHOW IUIOCKOCTH U CIEICTBUS U3 HEE

36 CaolicTBa napauieabHbIX MIIOCKOCTEN: O MAPAIEIIBHOCTH NMPSAMBIX IIEpPECEUEHHUs TP NTEPECEUEeHUN 1
JIBYX MapaJuIeNIbHBIX IUNIOCKOCTEN TPEThEN

37 CBoiicTBa mapanienbHbIX MJI0CKOCTEN: 00 OTpe3Kax MapajuledbHbIX MPSIMBIX, 3aKITIOUEHHBIX MEXTY 1
napauIeIbHBIMU MJIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOM ¢ ABYMsI MapaJlJIeIbHBIMU TNIOCKOCTSMHU

38 [ToBTopenue: Teopema ITudaropa Ha miockocTi 1

39 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a U PSAMOYTOJIBHOTI0 NapayljieNenuneaa 1

41 Borunicnienue niamH oTpe3KoB B KyOe U MpSIMOYTOJIbHOM Mapaiesenumnese 1

42 [lepneHIMKYIAPHOCTH NPAMOI U MIIO0CKOCTH. [Ipu3HAK NEpNEHANKYIAPHOCTH NMPSIMON U IJIOCKOCTH. 1

43 [lepneHaMKyIIPHOCTD MPSAMOM U TUIOCKOCTHU. [[pU3HAK NEpNeHIUKYIAPHOCTH NPSIMON U IIJIOCKOCTH 1

44 Teopema 0 CylIECTBOBAaHMM U €AMHCTBEHHOCTH NPSMOM, TPOXOAIIEH Yepe3 TOUKY TPOCTPAHCTBA U 1
NEPIEHUKYIJISPHON K IIJIOCKOCTH.

45 [InockocTy U nepneHAUKYISAPHBIE UM NIPSIMbIE B MHOTOTPaHHHUKAX.

46 [110CKOCTH ¥ IEPICHANKYIISIPHBIE UM IIPSIMBbIE B MHOTOTPaHHHUKAX




47 [Iepnenukymsap u HakinoHHas. [locTpoeHue nepreHuKysapa U3 TOYKU Ha IPSAMYIO. 1
48 [Tepnienukynsp u HaknoHHas. [locTpoeHue NEpNEeHANKYIAPA U3 TOYKHU HA IIPSIMYIO 1
49 Teopema o Tpéx nepneHAuKyJsApax (npsMas u oOpaTHas). 1
50 Teopema o Tpéx nepneHAuKyIspax (mpsmas u oopaTHas) 1
51 YT0J3 MeXTy CKpEeUTMBaAOIIMMUCS TPSIMBIMH. 1
52 [Touck neprneHauKyJIIpHBIX NPSMBIX C IOMOILBIO EPIEHAUKYJIIIPHBIX MIJIOCKOCTEN 1
53 OpTOroHanbHO€ MPOEKTUPOBAHUE 1
o4 [TocTpoenue ceuenuii Kyoa, IpuU3Mbl, MPaBUIbHON MUPaMUbI C TOMOILBIO OPTOrOHAIBHON IPOEKIIUU 1
55 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPAaBUIBHOM MUPAMUABI C TOMOILBIO OPTOrOHAIBHON POEKIMU 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH. [1110CKOCTH CUMMETpU B MHOTOTpaHHHUKAX 1
57 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMOM U INIOCKOCTHU KaK CIEICTBUE CUMMETPUN 1
58 [IpaBuiibHBIE MHOTOTPaHHHUKHU. Pac4€T paccTOSHUN OT TOYKHU 10 INIOCKOCTH 1
59 [TpaBriIbHBIE MHOTOIpaHHUKH. Pac4€T paccTOSHUI OT TOYKHU A0 INIOCKOCTH 1
60 CniocoObl ONyCTUTh NEPIIEHANKYJISAPBI: CHMMETPHUS, CABUT TOUKHU IO MAPAIIEIbHON NPIMOit 1
61 CnBur no HenapaenbHON IPSIMON, U3MEHEHUE PACCTOSTHUI 1
62 KonTponbHas pabora "B3aumMHoe pacnonoxeHue NpsSMbIX U IJIOCKOCTEN B IPOCTpaHcTBe" 1
63 [ToBTOpEHUE: Yyroa Mexay NpsMBIMU Ha TJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM TPEYTOJIbHUKE, 1
TeopeMa KOCUHYCOB
64 [ToBTOpEHME: Yron MEXAY CKPEIIUBAOIINMUCS IPSIMBIMU B IIPOCTPAHCTBE 1
65 ['eomeTpryeckue METOAbl BEIUMCIICHUS yTIIa MEXKY MPSMBIMA B MHOTOTpaHHUKAX 1
66 JIByrpansslii yroa. CBOICTBO JIMHEWHBIX YIJIOB JIBYTPAaHHOIO yria 1
67 IlepnenaukynspHsle II0CKOCTH. CBOMCTBA B3aUMHO NMEPIIECHINKYJIIPHBIX IIIOCKOCTEN 1
68 [Ipu3Hak nepneHMKyISIPHOCTH IIJIOCKOCTEN; TEOpEMa O MPSIMON IEpECEUEHNs ABYX INIOCKOCTEN 1
NEPIEHIUKYIISPHBIX TPEThEN MIIOCKOCTH
69 [TpstmoyToNbHBIN Napaienenunes; Kyo; n3MepeHus, CBOMCTBa MPSIMOYTOJIbHOTO Hapajieienurnena
70 Teopema 0 AuaroHany NpsSAMOYTOJBHOTO MApaJUIENICIIAIIE A U CICACTBAE U3 HEE




CTCpGOMeTpI/I‘-IeCKI/Ie W NPUKIIaJHBIC 3aJa4U, CBA3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM IIPAMBIX U

71 1
IUIOCKOCTH
79 [ToBTOpEHue: ckpemuBaroUIrecs IpsMble, apajiedbHble INIOCKOCTH B CTAHJAPTHBIX 1
MHOTOT'paHHHKaX
73 [Tapa nmapaienbHbIX IIOCKOCTEH Ha CKPELIMBAIOIIUXCS IPSMBIX, PACCTOSHUE MEXKAY 1
CKPELIMBAIOILUMHUCS MPSIMBIMU B IPOCTBIX CUTYaLUAX
74 PaccrosiHre OT TOYKH 10 IIIOCKOCTH, PaCCTOSHUE OT NPSIMOM 1O MIIOCKOCTH 1
75 Boruncnenue paccTosIHUNA MEXIY CKPELIMBAIOIIMMUCS MPSIMBIMU € TIOMOLIBIO MEPIEHIUKYISAPHOM 1
TUIOCKOCTH
76 TpéxrpanHblil yroji, HepaBeHCTBa AJis TpeXrpaHHbIX yrioB. Teopema [Iudaropa, Teopembl KOCHHYCOB 1
U CUHYCOB JIJIs1 TPEXTPAHHOTO yIiia
77 DneMeHTHI CPEPUIECKOI TeOMETPUU: T€0IC3NICCKIE JTMHIH Ha 3eMIie 1
78 KonTponbnas pabota "Yrisl u paccTostHUS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €70 3JI€MEHTHI" 1
80 [Mupamuga. Buael nupamun. [IpaBunbsHas nupamuaa 1
81 [Ipu3ma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
82 [Tpsmoii napasenenumnesn, NpSAMOYTOJIbHBIN apajieNnenumnes, Kyo 1
83 Brinykisle MHOrorpanHuku. Teopema Ditnepa 1
84 Brinykibsle MHOrorpanauku. Teopema Ditnepa. [IpaBuiibHble U MONTyTIpaBUIIbHBIE MHOTOI'PaHHUKH 1
85 Konrponsnas padora "MHororpaHHukH" 1
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH M B IPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 Pa3zHoCTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
91 Paznoxxenue BekTopa 1o 60a3zucy Tpéx BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH 1




92 CkayisipHO€E MTPOU3BEICHUE 1
93 Brruucnenue yriia Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O06001eHne U cucTeMaTu3alus 3HAaHUK 1
100 HroroBast kKoHTpoIbHAs paboTa 1
101 Hroroas kouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne ni/m Tema ypoka KoJsn4yecTBo yacos
1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa HA IJIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOpenue tems! "CkansipHoe Npou3BeACHUE BEKTOPOB" 1
3 IToBTOpeHue Tembl "Brruucienue yria Mexay BEKTOpaMH B IpOCTpaHCTBE" 1
4 [ToBTOpenue Temsl "YpaBHeHHE IPSMON, IPOXOSILIEH Yepe3 ABE TOUKHU" 1
5 YpaBHeHUE MII0CKOCTH, HOPMaJlb, ypaBHEHUE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTU B OTPE3KaxX 1
7 BekropHoe npou3sBeneHue 1
8 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
10 AHaIUTHYECKHE METOBI pacuéTa yriia MeX/y NPsSMbIMA B MHOTOIPaHHUKAX 1
11 AHaJIUTHYECKHE METO/Ibl pacuéTa yrijia MeX/1y MIIOCKOCTIMHU B MHOTOIpaHHUKAX 1
12 ®opmyJsia pacCTOSIHUSI OT TOUKH /10 TUNIOCKOCTH B KOOpJAMHATAX 1
13 Haxoxnenue paccTosiHuil OT TOYKHU A0 IUIOCKOCTH B KyOe 1
14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B ITPaBUIIBHON NMUpaMUe 1
15 KonTponbHas pabora "AHanutuueckas reometpus” 1
16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CedeHuss MHOTOTPAaHHUKOB: METOJI CIEA0B 1
18 CeueHnss MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS TIPAMBIX U IIOCKOCTEN 1
19 [TapanenpHble NpsMBbIE U IIJIOCKOCTH: MapaJlIeNIbHbIE CEYEHUS 1
20 [TapannenbHble NpsAMBIE U IUIOCKOCTH: pac4€T OTHOLICHUN 1
21 [TapannenbHble psAMBIE U IUIOCKOCTH: YIJIBI MEXKAY CKPEIIHUBAOIIUMHUCA TPSIMBIMU 1
99 [leprieHauKyIsIpHBIE MIPSIMbIE U TUIOCKOCTU: CTaHAAPTHBIE APl MEPIEHANKYIISIPHBIX MIIOCKOCTEN U 1

MMPAMBIX, CAMMCTPHUHU MHOT'OI'PAHHHUKOB




23 [eprienAuKyIsIpHBIC TIPSMBIE U IJIOCKOCTU: TEOPEMa O TpeX MEPIEeHANKYIIIpax 1
24 [leprieHquKyIsIpHBIE MIPSIMbIE U TJIOCKOCTH: BHIYMCICHUS IJIMH B MHOTOIPaHHUKAX 1
25 [ToBTOpEHue: oA M MHOTOYTOJIBHUKOB, (POPMYJIBI JUIs TUIOINAACH, COOOpaXeHUs OO0 1
26 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI IJIs TUTOIIA IEH, COOOpaskeHUs T10100us 1
27 [ToBTOpEHME: TUIONIAX MHOTOYTOJILHUKOB, (POPMYIIBI JUIS TUTOIIAICH, COOOpaKeHHS 1101001 1
28 [Mnomaam cedeHnii MHOTOTPAaHHUKOB: TUIOIIAU TIOBEPXHOCTEH, pa3pe3aHusi Ha 9acTH, COOOpaKCHHUS 1
no00us
29 [Tnomany ceueHnit MHOTOTPAaHHHUKOB: TIOIIAIN IOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaKEHHUS 1
noxoous
30 KonTponpnas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHUSI MHOTOTPaHHHKOB" 1
31 O6béM Tena. O6beM MPSIMOYTOIBHOTO MapaJuieNenune1a 1
32 3amaun 00 yaBOCHUU Ky0a, 0 KBapaType Ky0a; 0 TPUCEKITUH yTIia 1
33 CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE ¢ 00BEMOM MPSIMOYTOJIBLHOTO TapalieeHIea 1
34 [TpuknaaHble 3aauu, CBA3aHHBIE C BBIYUCICHUEM 00bEMA MPSMOYTOJILHOTO Napaiesienuneia 1
35 O0BEM psIMON TIPU3MEI 1
36 CrepeomeTpuuecKkHe 3aa4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB NMPSAMON PU3MBI 1
37 [Ipuknansble 3a1a4un, CBsI3aHHBIE C 00BEMOM NPSIMOM TPU3MBI 1
38 Brruncnenue 06bEMOB Tel € MOMOIIBIO ONpeAeaEHHOTr0 HHTerpaina. O0bEM HaAKJIOHHOM NPU3MBbI 1
39 Boruniciienue 06bEMOB TeN ¢ TOMOIIbIO ONpeAeaEéHHOro nuTerpana. O0bEM nmupamu bl 1
40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMUJL C OOIIUM YIIIOM 1
41 ®opmyina 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MHUPaMUJL ¢ OOIIUM YIIIOM 1
42 CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE ¢ 00bEMaMH HaKJIOHHOW MPU3MBbI 1
43 CrepeomeTpudecKue 3aa4m, CBI3aHHBIC ¢ 00bEMaMU MHUPAMHUTBI 1
44 [puxnaansie 3agaun no Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOH MPU3MBI 1
45 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMUIBI 1
46 [Ipumenenue 06bEMOB. BerunciaeHue paccTosHUS 10 TUIOCKOCTH 1




47 Kontponsnas padora "O6béM MHOTOrpaHHuka" 1

48 [{wmHapryecKas MOBEPXHOCTh, 00pa3yolHe HMINHAPUIECKON TOBEPXHOCTH 1

49 Huwmusap. Ipsmont kpyroBout nunuHAp. [nomane moBepXHOCTH HUIMHAPA 1

50 Konnueckast moBepxHOCTh, 00pa3yrole KOHHIeCKoi mosepxnoctu. Konyc 1

51 CedeHue KOHyCa INIOCKOCTBIO, MapajlIeIbHON MIIOCKOCTH OCHOBAHHUS 1

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1

54 [Tnomaae GOKOBOM MOBEPXHOCTH U IOJTHON TTOBEPXHOCTH KOHYCa 1

55 CrepeomeTpuyecKHe 3aJa4u Ha JJOKAa3aTelbCTBO U BBIYUCICHHE, IOCTPOCHUEM CEUEHUHN IIUITUHIPA, 1
KOHYyca

56 CrepeomeTpHyecKHe 3aJa4i Ha JJOKA3aTeIbCTBO U BEIYUCICHHE, TIOCTPOCHUEM CEUCHHUH IIHITMHIPA, 1
KOHYycCa

S7 [IpukitagHble 3a1a4u, CBSI3aHHBIE C [IWIMHIPOM

58 [TpuknaaHble 3aa4u, CBA3aHHBIE C IUIMHIPOM

59 Cdepa u map

50 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepsl miaockocTsio. Bua u 1
n300pakeHue mapa

61 [epeceuenue chepsl u mapa ¢ wiockocTeio. Kacanue mapa u cdepsl miockocTsio. Bun u 1
n300paxeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsl u e€ uacteit

63 Cummerpus cheps 1 mapa

64 CrepeoMeTpHUeCcKHe 3a]aud Ha JJOKAa3aTeIbCTBO M BEIYUCIICHHE, CBI3aHHBIE cO chepoii 1 mapom, 1
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

65 CrepeomeTpHuyecKHe 3a]aul Ha JJOKAa3aTeIbCTBO U BEIYUCIEHHE, CBSI3aHHBIE CO chepoit U mapom, 1
MOCTPOCHUEM UX CEUEHHH MIIOCKOCTHIO

66 [TpuknamHbIe 3aa9u, CBSI3aHHBIE CO CEPO U IapoM

67 [ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, BEIYUCICHHS B OKPY>KHOCTH, CTaHAapPTHBIE MTOI00MS




68 Paznuunbie koMOWHAIMK TEN BpaIIeHUs! 1 MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpaIieHus " 1

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpalieHus " 1

71 Kontponbnast padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O0BeM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA 1

73 Brrancnenue 00bEMOB TN ¢ TOMOIIBIO onpeaenéHHoro naterpaia. O0bpéM KoHyca 1

74 [Tnomanu 60KOBO¥ U MOJHOM MOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHyecKHe 3a]a9H, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IMJIMHPA, KOHYCa 1

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IUIOIIAAN TOBEPXHOCTEH Tem" 1

77 O0BéM mapa u mapoBoro cexropa. Teopema 06 06wEme mapa. [Tnomane chepsr. CTepeomeTpruueckue 1
3aJ1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB II1apa, MapOBOr0 CETMEHTA U IMAPOBOT0 CEKTOPA

78 [Tpuknaaneie 3agauu no reme "OO6bEMBI Ten", CBA3aHHbIE C 00BEMOM IIapa U IJIOLIA/IBIO ChEPBI. 1
CooTHOIIeHUST MEXIY TUIOIIAASIMU TTOBEPXHOCTEH 1 00BEMaMu TTOAOOHBIX TET

79 [TonoGHbIe Tena B mpocTpaHcTBe. M3MeHenne o6béma npu nojodun. CrepeoMeTpuyecKe 3aaun, 1
CBSI3aHHBIE C BBIUMCIIEHUEM O0BEMOB Tell U IJIOIIAIeH MOBepXHOCTEN

80 KonTponsHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

81 JIBmxenus npoctpancTBa. OToOpakeHus. [IBrkeHus u paBeHcTBO (uryp. O61uue cBoiicTBa ABMKEHUH

82 Buner aBrokeHmMiA: napajznenLHHﬁ MEPEeHOC, IIEHTPaTbHAs CAMMETPHS, 3epKaIbHAsI CHMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOM

83 [IpeobpazoBanus nogodus. [psamas u chepa Ditnepa

84 ['eomeTpHuueckue 3aaun Ha MPUMEHEHUE TBHKCHUS

85 KonTponbhas pabota "BekTops! B mpocTpancTse"

86 Ob6o6maromee nosropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10—11 kaccoB, cuctemMaTu3anus 1
3HaHui: "[lapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B MpoCcTpaHCTBE"

87 O6o6mmaromiee nosropenue 11 nonsituii u MmetonoB Kypca reometrpuu 10—11 kitaccoB, cuctemaTuzanus 1
3HaHui: "BekTopsl B mpocTpaHcTae"

88 Ob6o6marommee nosropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cuctemMaTu3anus 1




3HaHUi: "BekTopsl B mpocTpaHCcTBE"

89 O6o6matomee moropenue 11 moHsTHI 1 METO0B Kypca reomeTpur 10—11 kmaccoB, cucremMaTu3amms 1
3HaHwuii: "OO0beM MHOTOTpaHHHKA"

90 O6o6matomee moBropenue 11 moHsTHI 1 MeTO0B Kypca reomeTpur 10—11 kmaccoB, cucremMaTu3amms 1
3HaHui: "O0beM MHOTOIpaHHHUKA"

01 Ob6o6maromee nosropenue 11 nmonstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cuctemaTu3anus 1
3HaHwmid: "T1omaam moBepXHOCTH H 00BEMBI KPYTIIBIX TEl"
Oo6o61mraromiee nosropenne 11 mousatuii 1 MeToxoB Kypca reomerpur 10—11 KiaccoB, cucTeMaTH3aIHS

92 ’ 1
3HaHmi: "T1omaam moBepXHOCTH H 00BEMBI KPYTIIBIX TEl"

93 HroroBast KoHTpoIbHAs paboTa

94 Hroroas xonTpoasHas pabora

95 [ToBTOpEHKE, 0000IICHUE U CUCTEMAaTHU3aIIMs 3HAHUH

96 Hcrtopus pazBuTHs CTEpeOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHXKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHXKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcrtopus pazButHsi CTepeoMeTpHH Kak HAyKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX WHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI

101 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHXCHEPHBIX U 1
KOMITbIOTEPHBIX TEXHOJIOTUI

102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHXCHEPHBIX U 1
KOMITHIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




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

Martematuka: anreOpa 1 Hadajla MAaTEMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eometpus 10-11 xmaccer / JI.C.AtanacsH, B.®.byty3os, C.M.Kanomries,
O.I'.Ilo3nnsik, JI.C.Kucenera; Mocksa "[Ipocsemienue"

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®denepanbHas pabodast mporpaMMa CpeTHETo O0IIeTo 00pa3oBaHus MpeaMeTa
"T'eomerpus"

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

EIII/IHaH KOJIICKIIMA III/I(l)pOBBIX O6p&30BaTeHLHBIX PECYypPCoOB



