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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 U 10 rogam oOydenus. Coaep:kaHue 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 Henenio), B 11 xmacce — 102
yaca 3 yaca B HEJIETIO).



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. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
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 mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma 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 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 mnapamutenenunena. 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 cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
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

JIBmwxeHus: mpoctpancTBa. OToOpakeHus. J[BM>KeHUS W PaBEHCTBO (Quryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus noao0usl. [Ipsamas 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,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
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:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
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 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU 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,
WJUTIOCTPUPOBATH TpaUUECcKH;

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 MHEHHS HECKOJILKUX JIFOJICH;

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:

®CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TOHATUSIMH CTEPEOMETPUU TIPH
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

®[IPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX MPU PEIICHUH
reOMETPUYECKHX 3a/1ay;

ekaccU(PUITMPOBaTh B3aMMHOE PACIOJIOKEHUE TMPSAMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

®CBOOOJTHO  OMEpUPOBAThH  IMOHSTUSMU, CBSI3aHHBIMM C  yIJlaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

¢ CBOOOIHO OTIEPUPOBATH TOHITUSIMU, CBSI3aHHBIMA C MHOTOTPAHHUKAMU;



®CBOOOJTHO pAclO3HAaBATh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

ekiaccu(UIIUPOBaTh  MHOTOIPAHHUKH,  BBIOMpass ~ OCHOBaHUA  JJIA
KJaccu(ukanuu;

®CBOOOJTHO  OMEpPUPOBATH  MOHATHSIMH, CBS3aHHBIMU C  CCUYCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

® BBLITIOJIHATH NapaijiesIbHOE, IIEHTPATbHOE U OPTOTOHAIBHOE MTPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATH U300pakeHHs (GUTYpP Ha MIIOCKOCTH;

®CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

® BLIYUCIIATH IJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, MUPaMHJIa),
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

®CBOOOJTHO OIEPUPOBATh MOHATHSAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb U INIOCKOCTb CHMMETPUU
¢uryper;

¢CBOOOIHO ONEPUPOBATh MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpAM H
KOOpJIMHATaM B IPOCTPAHCTBE;

® BBITIOJIHATH I€UCTBUS HaJ BEKTOPAMH;

epemiaTh 3aJayd Ha JI0KA3aTEJIbCTBO MAaTEeMaTHYECKUX OTHOIICHHN W
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METObI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

®[IPUMEHATh NPOCTEUIINE MPOTPAMMHBIE CpPEJACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

®l3BJIEKaTh, MpPEOOPa30BbIBAT W HWHTEPHPETUPOBATH HH(OOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

®IIPUMEHATH  MOJYYCHHBIC 3HAHUS HA  TPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBAaTh PEalbHbIE CUTyallud, MPUMEHSATh HU3yYCHHBbIEC MOHSATUS B
mpolecce IOMCKA  pelieHUusT MaTeMaTU4yecku  CcOopMyJIMpPOBAHHOM
npoOeMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

®IMETh NPEACTaBIICHUS OO0 OCHOBHBIX J3Tamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiics HayquTCs:



®CBOOOJHO OIEPUPOBATh TOHATHUSIMH, CBS3aHHBIMH C IWIMHAPUYECKOH,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

®OIIEpUPOBATh MOHITUSIMH, CBA3aHHBIMU C TEJIaMH BPALIEHUS: IUIUHIPOM,
KOHYyCOM, c(hepoii u mapowm;

epacno3HaBaTh Tela BpalieHus (HUIMHAP, KOHYC, cdepa U 1map) U 0ObACHSIThH
CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

®BBLIUNCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB WU TeJl BpalllCHHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

®CBOOOJITHO OIEPUPOBATH MOHATUSIMHU, CBS3AHHBIMU C KOMOWHALUSIMU T
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIN B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAILICHHUS;

®BLIUUCIIATH COOTHOIIECHUS MEXY IUIOMIAIIMU MOBEPXHOCTEN U 00BEMaMHU
ITOTO0OHBIX TEN;

e11300paKaTh H3ydaemble (UTYpPHl, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

®I3BJICKAaTh, HWHTEPIPETUPOBATH W MPEoOpa3oBbIBaTh HWHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

®CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

® BBLITIOJIHSITh OTEPAIIMU HAJl BEKTOPAMU;

©33/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOU CUCTEME KOOPIHMHAT;

epellaTh FTEOMETPUYECKUE 3a7]a4M HAa BBIYUCIICHUE YTJIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSMHU, BEIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEUICHUU;

®CBOOOJIHO ONEPHUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH;

®BLITNOJHATh HM300pPAKEHUST MHOTOTPAHHUKOB M TEJ BpAICHUS TMIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus 0A00uS;

®CTPOUTH CEYEHHS MHOTOTPAHHUKOB W TEJI BpalllEHUS: CEUCHMS IMWIMHApPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;



®LCIIOJIb30BaTh METOJIBI IOCTPOCHUSI CEYEHUM: METOJH CJIEAOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IOCKOCTH;

® IOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

®IIPUMECHATh TEOMETpUUYSCKHE (AKTBl I PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUsS, €CIH yCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM (dopme;

epelIaTh 3aJaYd HaA JI0KA3aTEJIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

®[IPUMEHATh IPOTPAaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

®[IPUMEHSATH MMOJYYECHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
M OLICHUBAaTh pPEAIbHBIE CUTYAIlUW, MPUMEHSTh HM3YUYECHHBIC TMOHSTHS,
TEOPEMBbI, CBOMCTBA B TMPOILECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chOpMyITUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPUH, UCCIEN0BATH TIOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, penaTh
MPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XJIECHHUEM TE€OMETPUYECKUX
BEJINYMH;

®IMETh NPEJCTaBIICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH dbyHmameHTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
KoHTpo/bHBI IIpakTHYecKHn
n/n NPOrpaMMsbl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThbl
pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1 bubmorexa HOK
https://m.edsoo.ru
5 B3aumHOe pacnosioKeHne IpsIMbIX B 6 bu6mmoreka IJOK
TIIPOCTPAHCTBE https://m.edsoo.ru
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B 8 1 bubmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru
4 [lepnieHAUKYIIAPHOCTD NPSIMBIX U o5 1 Buonuoreka ]_[OK
IJIOCKOCTEl B IPOCTPAaHCTBE https://m.edsoo.ru
) VYribl U paccTosTHUS 16 1 bubmiorexa HOK
https://m.edsoo.ru
6 MHororpanHuku 7 brbmorexa HOK
https://m.edsoo.ru
7 BexTops! B mpocTpaHcTBE 12 1 bubmorexa HOK
https://m.edsoo.ru
3 [ToBTOpeHue, 0600IIEHHE U CUCTEMATH3ALIHSI 5 bu6mmoreka IJOK
3HAHUH https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM KonTpobHbI IparkTieckn (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
e padoThbl e padoThbl
pecypchl
1 AHanuTHYeCKas reOMeTPHs 15 bu6morexa HOK
https://m.edsoo.ru
5 [ToBTopenue, 0600LIEHNE U 15 bu6anoreka I{OK
CUCTEMAaTH3alMs 3HAHU N https; //m.edsoo.ru
3 O06BEM MHOTOrpaHHUKA 17 bubmorexa HOK
https://m.edsoo.ru
4 Tena BpameHus 24 bubmorexa HLOK
https://m.edsoo.ru
5 I[noma y MOBEPXHOCTH U 0OBEMBI 9 bubmoreka [JOK
KPYTJIBIX TE https://m.edsoo.ru
5 i Am— 5 butmoreka [JOK
https://m.edsoo.ru
- [ToBTOpenue, 0600LIEHNE U 17 bu6amoreka I{OK
CHCTEeMAaTH3aI1s 3HAaHUU https; //m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 102 0
I[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTnuyeckune padoThl

OcHoOBHBIE TpaBUIIa U300pAXKEHUS HA

PUCYHKC IJIOCKOCTH, IMapaJUICIIbHBIX IIPAMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTHs: MepeceKaromuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsaTHS: IEpeceKaroIuecs MIOCKOCTH,
MIEPECEKAIOIINECS MPsiMasi U TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX O0OHEKTOB

[lonsATHA cTepeoMeTpUN: TOUKA, IPsIMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBHIIa U300paKeHHs Ha PUCYHKE
MJIOCKOCTH, MAPAIIIEIbHBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka

MHororpaHHUKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
crneactBus u3 HuX. CrocoObl 3aaanus
MPSAMBIX U IUIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH
N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPbIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moIyIeHHBIX
IIJIOCKOCTEN. PackpamnmBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU LIBETAMU

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moIyIeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxeHune nepecevyeHns MoayueHHbIX
IIJIOCKOCTEN. PackpanmBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakenue ceueHuil nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHue nepecevyeHus MoayueHHbIX
IJIOCKOCTEN. PackpanmBaHre MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

Meton cienoB uist IOCTPOEHUS CEUEHU I
MeTon crieoB ISl TOCTPOEHUS CEUEHUH.
CaolicTBa niepece4eHn MPSIMBIX U
IIJIOCKOCTEN

16

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHUI.




CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

18

19

20

21

22

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MMOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPIIMOHANIBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSAX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenuns"

24

B3aumHoOe pacnonoxeHue npsiMblx B
npoctpancTBe. CKpeluBaroecs npsmele.
[Ipu3Haky CKpEIMUBAIOMINXCS MPSMBIX.




[TapauienpHbIE IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YePe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JAHHOU
npsMoi. Jlemma o nepecedeHuun
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapannensHoCTh Tpex npsAMbIX. Teopema o
TpEX nmapajuleIbHBIX OpsSMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA NapaJlIEIbHOTO IIPOEKTUPOBAHUS.
N3o0pakenue pa3HbIx Guryp B
NapaJuIEIbHON MPOEKIINH

enTpanbpHas nmpoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
PSIMBIMU

3aza4yu Ha JOKa3aTeJIbCTBO U UCCIIENOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

31

I'eomeTprueckue 3a7aun Ha BEIYUCIEHNE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHne ceueHus, MPOXOAAIIETO Yepe3




JAHHYIO MIPSIMYIO Ha YePTEkKe U
MapajyIeIbHOrO IPyroi npsimoil. Pacuér
OTHOLUEHUH

33

[MTapannenbHas TpoeKIKs, IPUMEHEHUE JUIS
MOCTPOCHHSI CeUeHUH KyOa u
napauienenumnena. CeoncTaa
napauieJienune1a i Mpu3Mbl

34

35

36

[TapannenpHble mmockocTy. [Ipuznaku
MApAIIENBHOCTH JIBYX IJIOCKOCTEH
Teopema o mapauieIbHOCTH U
€IMHCTBEHHOCTHU IJIOCKOCTH, IPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MJIOCKOCTH U CICACTBHS U3 HEE

CaolicTBa napajuiesIbHbIX IIJIOCKOCTEH: 0
MapajieIbHOCTH IPSIMBIX IEPECEUCHUS] PU
MEPECEUECHHH IBYX NapalIeIbHbIX
IUIOCKOCTEH TpeTbeit; 00 oTpe3kax
MapayIeIbHBIX NPSIMBIX, 3aKIFOYEHHBIX
MEK]y MapajuleIbHBIMU INTIOCKOCTSIMU; O
IIEPECEUEHUH IPSIMOU C IBYMS
MapayIeIbHBIMU TIOCKOCTSIMU.

37

38

Kontponbras padota "[lapamiensHOCT
MPSAMBIX U ITIOCKOCTEN B TPOCTpaHCTBE"
[ToBTopenue: reopema [Tudaropa Ha
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napaesenumnena

41

Brruncnenue IMH OTPE3KOB B KyOe 1




IPSAMOYTOJIbHOM Iapajuleenunesie

[lepnieH IUKYASIPHOCTH MPSMOM U MIOCKOCTH.

42 [Ipu3Hak neprneHAuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
[leprieHANKYISIPHOCTD NPSIMOM M MJIOCKOCTH.

43 [Ipu3HaK neprneHaAuKyISIPHOCTH MPSIMOK U
IJIOCKOCTH
Teopema o cymiecTBOBaHUU U

44 €IMHCTBEHHOCTH IPAMOM, IpoXoasiien
4yepe3 TOUKY IPOCTPaHCTBA U
HEePIEHANKYISAPHOHN K MIIOCKOCTH

45 [TnockocT 1 epIeHANKYISIPHBIE UM
IpsIMble B MHOIOI'paHHHUKaX

46 [TnockocT 1 epeHANKYISIPHBIE HM
MpsiIMble B MHOTOTpaHHHUKaX

47 [lepnienaukynsp u HakiaoHHas1. [Toctpoenue
NEepIeHNKYIIIpa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsp u HakinoHHas. [loctpoenue
MEPIICHINKYIISAPa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHast)

50 Teopema o Tpéx nepneHAUKYIApax (mpsmast
u oOpaTHast)

o1 VYroa Mexay CKpeluBaroUMUACS MPSIMbIMU

59 ITouck neprneHANKYISAPHBIX TPSIMBIX C
MTOMOMUIBIO NEPTIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyba, MpU3MBlI,

54 MPaBUWILHON MUPAMHJIBI C TTOMOIIBIO

OPTOTrOHAJIBLHOM MPOEKIINHU




55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

56

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57

58

[Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEACTBUE CHMMETPUHU
IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSIHUM OT TOYKH JO IJIOCKOCTH

60

61

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPHI:
CUMMETpPHUS, CABUT TOYKH 110 NApALIIEITbHOU
psIMOM

CaBur no HenapaienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zaumuoe
pacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
ITPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

64

65

[ToBTOpEHME: YyTOI MEKITY
CKpCHIUMBAIOIIUMUCA IIPAMBIMU B
MPOCTPAHCTBE

I'eomeTpuueckue MeTObI BEIYUCIIEHUS YIia
MEXKly IIPSMBIMU B MHOTOTPAaHHUKaX

66

JByrpanHbiii yroj. CBONCTBO JTUHEMHBIX




YIJIOB IBYTPAHHOIO yTJia

67

68

69

[Tepnienaukysnsapubie maockoctu. CBOWCTBA
B3aUMHO NEPIEHAUKYJISPHBIX ITOCKOCTEHN
[Ipu3Hak neprneHIuKyIIpHOCTH IIIOCKOCTEH;
TeopeMa O MPsIMOU MepeceyeHus IByX
IJIOCKOCTEH MepreHANKYISIPHBIX TPEThel
IJIOCKOCTH

[IpssmMoyronbHBIN Napasienenumnes; Kyo;
U3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napasuiefienuneaa

70

Teopema 0 1MaroHany NpPsIMOYTOIBHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

71

72

73

CrepeoMeTpuuecKre U MPUKIAIHbIC 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSIMBIX U TJIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIINECS MTPSMBIE,
napauieNbHbIe MIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSAMBIX, PACCTOSHUE
MEXTy CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrossame oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUuC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

Brruucnenue pacctosHuA MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH
TpéXrpaHHbIll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TE€OpEMBbI KOCHHYCOB U CHHYCOB JJIsI




TPEXTPAHHOTO yria

DneMeHThI ChEePUIECKON TreOMETPHH:

77 1
reo/Ie3nyecKe JMHUN Ha 3emIie

78 Kontponbnas padota "Y1ibl u pacctossHus" 1

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U 1
€ro 3J1eMEeHTH!"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupaMuia

81 [Ipusma. [IpsAmast u HAKJIOHHAS IPU3MBI. 1
[IpaBusibHas npu3Ma

82 [IpssmMo#t napaienenunen, NpsMOyroIbHbIA 1
napaJiesnienumne1, Kyo

83 Brimykible MHOrorpanHuku. Teopema 1
Diinepa
Brimykisie MHOTOTpaHHUKH. Teopema

84 Olinepa. [IpaBunpHBIE U NOTYNIPAaBUIIbHBIE 1
MHOTOT'PaHHUKHU
Brimykisie MEOTOTpaHHUKH. Teopema

85 Oiinepa. [IpaBunbpHbIe U NOTyNpaBUIIbHBIE 1
MHOTOTPaHHUKH

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

91 PaznoxeHnue BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkalsipHOE TIPOU3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1




IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 KontponbHas padota "BekTopsl B 1
npoctpaHctae"
98 O06o001IeHre U CUCTEMaTH3aIlisl 3HAHHUIA 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA 1
101 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
102 O06o001IeHre U CUCTEMAaTU3allisl 3HAHHMA 1
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

Nem/m - Tema ypoka Bcero KonTtpoubnbie padorsl  IlpakTuyeckue padboTbl

1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJ1y BEKTOpaMu B IIpOCTpaHcTBE"

4 [ToBTrOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIpoXosuIel yepes 1Be TOUku"

5 YpaBHEeHHE MIII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax

7 BexTopHoe npounsBeneHue 1

3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpOBaHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE

10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEX1y TMPSIMBIMH B MHOTOTPaHHHUKAX

11 AHaJIUTUYECKHE METOBI pacyéra yria 1
MEXJly TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX

12 dopMyna pacCTOSSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOP/AWHATaX

13 HaxoxneHue paccTossHuil OT TOYKHU A0 1
IJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOYKH 10 1




IIJIOCKOCTH B IIPABUJIBHOU ITMPAMHUJIE

KontponbHas padota "AHamuTudecKas

15 "
reoOMeTpHs

16 CeueHns MHOTOTPaHHHUKOB: CTaHIapTHEIC
MHOTOTPaHHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHHs MHOTOTPaHHHUKOB: CTaHIapTHEIC

18 IUIOCKOCTH, TIEPECEUCHUS MPSIMBIX U
IIJIOCKOCTEN

19 [TapanenbHbIe IPSMBIE U TTIOCKOCTH:
napaJuieibHbIe CEYCHUS

20 [TapannensHbie TPSMBIC U TNIOCKOCTH:
pacy€r OTHOLIEHUI

91 [TapasnenbHbIe IPSIMBIE U MFIOCKOCTH: YTIIBI
MEX]y CKPEIUBAIOIIUMUCS MPSIMBIMHU
[leprieH MKy IsIpHBIE MPSIMBIE U MJIOCKOCTH:

29 CTaHJapTHBIE Mapbl MEPIEHIUKYISPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OI'PaHHHUKOB

23 [eprieH UKy ISIpHBIE TIPSIMBIE U TTIOCKOCTH:
TEeopeMa O TPeX MepreHANKYIIpax

24 [eprieHAUKYISIpHBIE TIPSIMBIE U TIIOCKOCTH:
BBIYUCIICHUS [UTHH B MHOTOTPAHHUKAX
[ToBTOpEHUeE: MIIOIIa 1 MHOTOYTOJIbHUKOB,

25 bopMybl 1718 TII0MIa e, cOoOpaskeHus
noaoous
IToBTOpEHUeE: MIIOIIa 1 MHOTOYTOJIbHUKOB,

26 dbopMyIIbl 1718 TII0MIa e, COoOpaskeHUs
MOog00uUs

27 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIBHIKOB,




(hopMyIIBI I71s TUTOIAEH, COOOpasKeHUs
noxoous

[Inomany ceyeHnii MHOTOrpaHHUKOB:

28 TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00HS
[Inomanu cedyeHnii MHOTOIPaHHUKOB:

29 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3anHus Ha
9acTH, COOOpaKCHHSI TOT00MS

30 Kontposnbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiesienuneaa

39 3anaun 00 yABOCHUHU KyOa, 0 KBaApaType
Ky0a; O TPUCEKIUH yria
CrepeoMeTpHuyecKue 3aJauu, CBI3aHHbIE C

33 00BEMOM MPSIMOYTOJILHOTO
napasieNenuneaa
[TpuknagHble 33129, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJIBHOTO
napasuieNenuneaa

35 O0BEM MpAMOI IPU3MBI

36 CrepeoMeTpHuyecKHe 3ajauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB MPSMON MPU3MBI

37 [Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM
MPSAIMOM TPU3MBI
Brruucienne 00bEMOB TEI C IIOMOIIBIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HaKJIOHHOM MPU3MBbI

39 Brruucnenue 065EMOB Tell C TOMOIIBIO

ornpenenéuHoro uHTerpana. O0sEM




ImrupaMuabl

®dopmyna 00bEMa mupamMuasl. OTHOIICHUE

40
00BEMOB MUPAMHU/J C OOIIUM YTIIOM

41 dopmyna 00bEMa mupamMuasl. OTHOIICHUE
00BEMOB IMUPaMU/I C OOIITUM yTIIOM

42 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBbI

43 CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
00BEMaMK TUPaAMUJIBI
[Tpuknagueie 3anaun mo Teme "OObEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3anaqn mo Teme "OOBEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

16 [Ipumenenue o0bEMOB. Borunicienue
paccTosiHus A0 IIOCKOCTH

47 KonrtponsHas padora "O0béM
MHOTOrpaHHHUKa"
[ummaapudeckas TOBEPXHOCTb,

48 00pa3yroIIne MUITHHIPHISCKON
MOBEPXHOCTHU

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

50 Konnueckas moBepxHOCTh, 00pa3yroliue
KOHM4eckoi nosepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napauieNbHOM MITIOCKOCTH OCHOBAHUS

59 VYceu€nnsiit konyc. M3o0paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM




IOBCPXHOCTU KOHYCaA

54

55

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
MMOBEPXHOCTU KOHYyCa

CrepeomeTpHuuecKue 3aa4u Ha
JI0KA3aTEeJIbCTBO U BEIUMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUINHAPA, KOHyCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IWINHPA, KOHYCa

57

58
59

HpI/IKJIaI[HI)IC 3aJ4a4yu, CBsJI3aHHBIC C
MUJIMHAPOM

[puksaaHbie 3312491, CBSI3aHHBIC C
UTHHIPOM

Cdepa u map

60

61

62

[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsi mnockoctsio. Bua u
n300paxeHue mapa

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdeps! miockoctsto. Bua n
n300paxkeHue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
qacTen

63

64

65

Cummetpus cdepsl u mapa
CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, TOCTPOSHUEM UX
CE€YEHUI MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cthepoii u mapoM, TOCTPOCHUEM UX




CEUYEHUN MIIOCKOCTBIO

[Ipuknanuele 3ana4un, cBsi3aHHbIE CO chepoit

66
U 11apoM
[ToBTOpEHME: OKPYIKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY>KHOCTH, CTaHIapTHHIE
noxoous

68 Pa3znuuynbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

70 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u moBepxHOCTH
BparieHus"

7 O06nem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA

73 Brranciieane 00bEMOB TEJ C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM KoHyca

74 [Tnomaayn 60KOBO ¥ MOTHOM MOBEPXHOCTH
KOHyca

75 CrepeomeTpuuecKue 3ajauu, CBSI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITUITMHAPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIa 1M TTOBEpXHOCTEN Ten"
O06béM m1apa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans cheps.

77 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB II1apa, MapoOBOTO
CEerMeHTa U 11apOBOr0 CEKTOpa

78 [Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa u
wromasio cepbl. COOTHOMIECHUS MEXKITY
TUTOIIAIIMH TIOBEPXHOCTEH U 00bEMaMu
MOXOOHBIX TE

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCITICHHEM 00BbEMOB Tell U TUIOIIAACeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

82

83

JIBrokeHus npoctpancTBa. OToOpaKeHHUS.
JIBvkeHust 1 paBeHCTBO Guryp. OOrmue
CBOICTBA ABUKCHUMN

Buae! nBukeHunii: napajuiebHbIN IEPEHOC,
LIEHTpalbHasi CHMMETpPHS, 3€pKajibHas
CUMMETpHUS1, TOBOPOT BOKPYT MPSAMOi
ITpeoOpaszoBanus nogobus. Ilpsmas u chepa
Olinepa

84

85

86

I'eomeTpuueckue 3a1a4n Ha MPUMEHEHHUE
TIBYKEHUS

I'eomeTpuueckue 3a/1aun Ha IPUMEHEHUE
JIBYDKEHUS

Ob6o06maromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaru3anus 3Hanuii: "[lapanienbHOCTb
NPSIMBIX U IJIOCKOCTEN B MPOCTpaHCTBe"

87

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTEeMaTu3alys 3HaHui: "BekTopsl B




npocrpaHcrae”

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cUCTeMaTu3anus 3HaHui: "BeKkTopsl B
npocrpaHcrae”

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremaru3anus 3HaHui: "O0beM
MHOroOrpaHHuka"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremMarusanus 3Hanuii: "O0beM
MHOrOrpaHHuKa"

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOJI0B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3Hanui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"
Ob6o06maromiee nopropeHue 11 noHsATHi 1
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
WroroBas koHTpoJsibHAs paboTa

94
95

Hrorosast KOHTpOJIbHAS paboTa
[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKH U €€ POoJIb B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUH KAK
HayKH 1 €€ pojib B pa3BUTUU COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

98

99

100

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN
HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUHU COBPEMEHHBIX
WHXCHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U
UcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHau3a, TEOMETPHSI.
['eomeTrpus Atanacsu JI.C., byty3os B.®., Kagomues C.b. u npyrue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmunoreka LIOK https://m.edsoo.ru
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