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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU 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
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «['eomerpusp» Ha yriryOonéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW W JCHCTBUH,
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 YCUIIUBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

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 MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBATh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (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;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

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 PEATBHBIX CHUTYAllMi, HCCIEJIOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

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», «|BMKEHUS B MPOCTPAHCTBEY.

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 yMEHUH  pacrmpenensercs He TOJbKO IO
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, TPUHITUITHATBHBIM BOIIPOCAM O00yJaroIIuecs
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€OMETPUYECKUX MPE/ICTABICHUN 00YUYaIOIINXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MporpamMM, OOecHeuuTh YIIIyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ 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,
NapajuleNIbHble M CKpeluMBaromuecss npsimbie. [Ipu3Hakum CKpemmBarOUXCs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHue
¢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. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsMOH
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJSIPHOCTH  JABYX
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 MHOrorpaHHoro yria. CBoilicTBa IIIOCKHX U
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.
[Tapaiutenienumien, NOPSAMOYTOJIBHBIA — TNApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamubl. lIpaBHiibHBIE MHOTOIpDAaHHUKM: IIPaBWIbHAs IpU3Ma U



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

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHalid, YIJIblL.
[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 YCEYEHHOU MMPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE 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
HEKOMIUIaHApHBIM ~ BekTopaM. lIpsiMmoyrosibHas  cucreMa  KOOpAMHAT 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, OOpa3ymImue TMoBepxHOcTeld. Tema BpaleHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
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
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Inomans MOBEPXHOCTH LUJIMHIpPA, KOHYyca, Momanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

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

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi 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(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YyYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM 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
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEIECHUSA, 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, PEIICHHUI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh 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-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeYeCKOW MIeATEIbHOCTH, 3TarloB ¢
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, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaiuy,
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 IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUW, YMO3aKIIOUCHUH 110 aHAJIOTUH;

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

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOiIeMy,
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;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
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 PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
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 IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIN U YCIOBUSAM, OOBACHATH PUUUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl MOpU pelIeHHH Y4YeOHbIX 3a7ad, HNPUHUMATh ILelb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax padoThl (00Cyx IAeHUS, OOMEH MHEHHUH,
«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 PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTrh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTeMaTHYECKUX OTHOIICHUWA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyallld, MPUMEHSATh U3y4YCHHBbIE TOHATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIWHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOIYYESHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBA3aHHBIMU C KOMOWHAIMSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh MU3y4daemble (UTYphI, BBITOJHATH (BBIHOCHBIE) TIIIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpaICHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapauienbHO U NEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (aKThl NJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATUS, TEOPEMBI, CBOHCTBA B IpPOLIECCE IMOUCKA  pEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo acon dueKkTpoHHbIE (LM pPOBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHOe pacmono)eHue MpsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIFIpHOCTL TPSIMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHuKH 7 1
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300pakKeHUsI HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX NPAMbBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTyTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LBETAMH

N300paxkeHre CeueHUi MUpaMuIbl, KyOa U
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

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

ITocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alKCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
IJITAHUMETPUH U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIMXCS MTPSMBbIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuleNIbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKIUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTekKe U
MapaJJIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIGfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX NEpeceueHus Ipu
MepeceyeHn  JIByX MapaijiesIbHbIX
IIJIOCKOCTEM TpEeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MTapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYMsS [TapaJUIEIbHBIMU IUIOCKOCTAMH




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuleJienune1a

41 Brrancnenue MH 0TPE3KOB B KyOe U
IPSIMOYTOJIBHOM IIapajuleyIeuIIe e
[lepneH MKy IAPHOCTD NPSMOM U

42 IJIOCKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
IPSIMOM U TNIOCKOCTH
[lepnieH MKy ISIPHOCTD NIPSIMON U

43 110ckocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH
MPSAIMOM U TUIOCKOCTH
TeopeMa 0 CyleCTBOBAHUU U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K INIOCKOCTH

45 [ImockoCTH M EPIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockoCcTH M NepIeHINKYJIIIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX

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

48 [Tepnennukynsap u HaknoHHas. [loctpoenne
MEPIEHIUKYIISIpA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas

1 oOpartHas)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

51 Yron Mexay CKpenuBarOIUMHUCS
IPSIMBIMU

59 ITouck neprneHauKyIIIpHBIX MPSMBIX C
ITOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

54 MPaBUJILHOM MUPAMHJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH J0 IMIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH
CriocoObl OMYCTUTh NEPHIEHAUKYIISPHI:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KonrtponsHas padora "B3anmuoe




PacCIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npoctpaHctae"

63

IToBTOpEHME: Yroyl MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

65

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YTJIOB IByTPaHHOTO yTrja

67

68

69

[lepnennukynspHble maockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
IEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH
[IpsmoyronbHBIN Tapasenenunes; Kyo;
W3MEpEHHUs], CBOMCTBA IPSAMOYTOJIBHOIO
napajienenuIena

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

71

72

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM NPSIMBIX U TJIOCKOCTH

IloBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,




napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHME OT TOYKH 10 IUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Boruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHOMN INIOCKOCTH
TpéxrpaHHblll yroi, HEpaBeHCTBA JUISA

76 TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHThI ChepHUIeCKON TeOMETPUH:
reoJIe3nYecKue JIMHUMU Ha 3emiie

78 KonTtponbHas padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80 [Inpamupa. Bunael nupamun. [IpaBuneHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
[IpaBunbpHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroabHbIA
napaenenunes, Kyo

83 Brimykiibie MHOTOTpanHuku. Teopema




Ditnepa
Brinykibeie MHOrOrpannuku. Teopema
84 Diinepa. [IpaBuiibHBIC U TIOJIYITPaBUIIbHBIC 1
MHOTOTPaHHUKH
85 Kontposbnas padora "MHororpaHHuKu" 1
86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuio mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c¥ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
93 Brraucienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0meHre M cucTeMaTH3aIys 3HaHUH 1
99 O06o0011eHne 1 cucTeMaTu3alys 3HaHu| 1
100 WroroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
1 [ToBTOpenue Tembl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkassgspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJly BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXOJAIIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUM OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonrponbHas pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukyasipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHAapTHBIE Mapbl
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
TepIeHIUKYIsIpax

24 [lepnengukynsipHbie MPSIMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHME: MIOIMIAN MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
hopMyJIBI 1S TUTOMIACH, COOOpaKEeHUS
noaoous

[ToBTOpEHUE: IO 1 MHOTOYTOJIbHUKOB,
bopMyIIbI 17Is TI0Ia e, COOOpaskeHUs
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MO00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. OOBEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTpudeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena
35 O0BEM npsAMOi TPU3MBI
36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
BBbIUUCIIEHUEM 00BEMOB IPSAMON MTPU3MBbI
37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Boruucnenue 06EMOB Tell C TOMOIIBIO
38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruucnenue 06EMOB Tell C TOMOIIBIO
39 onpeaenéHHoro uurerpana. O0bém
UPaMUIbI
40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIIUM YTIIOM
41 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM
42 CrepeoMeTpHUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI
16 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA A0 IMIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUHID.
[Tnomaap MOBEPXHOCTH HUJIMHIPA

50 Konunyeckas moBepXHOCTh, 00pazyromme
KOHMYeCcKoU noBepxHoctu. Konyc

51 CeueHue KOHycCa MIOCKOCTHIO,
napajuieIbHOM MII0CKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o 00us

68

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

69

70

3amaun o Teme "Tesa U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O06béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

75

76

CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OObEMBI U
IJIOIIaAu TOBEepXHOCTEN Ten"

77

78

79

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
apa, mapoBOro CErMEHTa U MIapoOBOTO
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio ceprbl. COOTHOMICHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX T

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o6wEma mpu moo0uu.
CrepeoMeTpHUyecKHe 3a]jauu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB Tell U TUIOIIA e
IIOBEPXHOCTEN




80

KonTponbras pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TE"

81

82

83

JBmkenust npoctpancTBa. OToOpakeHus.
JIBm>keHust U paBeHCTBO Guryp. OOrue
CBOMCTBA JBMKCHUM

Bubl n1BukeHuil: napauiesbHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPHS, 3€pKallbHas
CUMMETpPHS, IOBOPOT BOKPYT IIPSAMOM

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIeCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpaHcree”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh IPSAMBIX U MJIOCKOCTEN B
npocrpaHcrae”

Oo6o06maromiee noropeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
npocTpaHcTae”

Oo6o6maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BekTopsl B
nmpocTpaHcTae”

89

O6o0maromiee moBTopeHue 11 MOHITHI 1




MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

90

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHUKa"

91

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX TEn"

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reometpun 10—-11 xnaccos,
cucTeMaTu3anms 3Hanuii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa

95

96

97

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HaHUH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

HcTopus pa3BUTHS CTEpEOMETPHUH KaK




HayKH U €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» 'eometpus, 10-11 xraccel/ Atanacsa JI.C., byty3os B.®., Kagommer C.b.

npyrue, AknronepHoe obmectBo «M3natenscTBo «IIpocBemnieHues

METOANYECKUE MATEPUAJIBI VIS YUUTEJIA
['eomerpusi. Metonnueckue pekomenganuu. 10-11 kimace. Yued. nocodue aiis
oOmeoOpazosar. opranuzauuii / [JI. C. Aranacss, B. @. byty3o0s, 0. A. I'mazkoB

u 1p.]. — M. : IIpocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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