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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIMUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMHUCS MOHATUNHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE 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 nporpaMmbl yueOHOro Kypca «['eomerpusd» Ha yriryObaéHHOM
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'€OMETPUYECKMX 3HAHMM W JEHCTBUU,
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 0a30BOTO YPOBHSI, SBIISFOTCS:

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, MO3BOJSAIOIIMX OINKCHIBATH M W3Yy4aThb
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 NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH [10KA3aTEIIbHBIE PACCYKICHUS 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 PacCyKICHUH;

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

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABAaTh TMPOSBICHUS TE€OMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINH ITOTYYECHHBIX 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 yMEHUH  pacmpenenserca He  TOJbKO  T0
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, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
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 MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPAS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30BaTeNIbHBIX MporpamMM, OOECNeunuTh YriyOoJaEHHOE
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 yueOHOTO Kypca «['eomerpus» Ha yriayOia€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
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 NapajyIENbHOTO MPOEKTUpOBaHUA. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapauleleuIie],
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 ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPAHHBIN
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.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yroibHass nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
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.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA 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 PpaslIOXKEHUH 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: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
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 munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [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 WJIM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € 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: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUM. BuIbl JBWXXEHUW: TMapauiesibHBIM MEepeHoc,
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 PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(pOpMUPOBAHHOCTH IPAXKJAHCKOM 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
JOCTUKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU IIKOJIBI,
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
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
UHTEepecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE 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, OCO3HAHME IIEHHOCTH TPYyAONIOOUs, HHTEpeCc 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(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
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, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM ACATEIbHOCTH, JTAroB eé
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 PE3YJIBTATDI

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 KIIAcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUSA
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHUH 110 aHAJIOTUH;

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

BBIOMpaTh CMmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
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 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;

BbIOHMpaTh 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 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 pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
Npe3eHTald U OCOOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIICHUs
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 COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUSAM, OOBIACHITH MIPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh I1elb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHHI,
«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 HayduTCs:

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 PACIOJIOKEHHUE TMPSMBIX 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, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUHU
duryps;

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXO0XXJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4eckd  copMyIHMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUUHH;

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

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOH U CcepruecKoil 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 CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIojioKeHue chephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATh MOHSTHUSMU, CBS3aHHBIMU C KOMOWHALMSMU TEl
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 u3y4yaemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

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, BBIUYHCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ T[EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOASIIUE YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PEUICHHUS] 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;

IPUMEHATH MPOTrPAMMHBIE CPENCTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOW  MPOOJEMBI,  MOJAEIUPOBATH
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 TPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 13 1
5 B3anMHOe pacnionoxeHue npsMbIx B 4
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 14 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 23 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYTiasl ¥ paccTosIHUA 17
MHororpanHuku 14
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3/ieioB U TeM
Ne n/m Bcero Bcero KouTposbHbIe IpakTuyeckue
NMPOrpaMMblI
(3 u/nen) (2 u/nen) padoThI padoThI
1 AHanuThueckas reoMeTpust 15 10 1
5 [ToBTOpEHHE, O606H16HI:I€ u 14 10 1
CHUCTEMAaTH3aIMsl 3HAHHHA
3 O0BEM MHOTOTpaHHUKA 17 14
4 Tena BpameHus 24 18
5 [Tnommany moBepXHOCTH U 0OBEMBI 9 5 1
KPYTJIBIX TEJ
6 JBrokeHUS 5 4 1
7 [ToBTOpEHwUe, 0606H16HI:IG u 15 5 5
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 99 66 8 0
[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

-

[Ipeamer crepeomerpuu. OCHOBHBIE
MIOHSTHSI CTEPEOMETPUU

AXCHOMEI CTCPpCOMETPUU

CrnenctBust U3 aKCUOM CTEPEOMETPUU

CJ'IC,I[CTBI/IH N3 aKCUOM CTCPCOMECTPHUH

g wWwinN

CrnenctBust U3 aKCUOM CTEPEOMETPUU

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX O0OHEKTOB

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue

N Rl

-




BBIHOCHBIX qepTexceI?I " 3aIIMCh 1aroB
IIOCTPOCHUMA

10

[TocTpoenue cevueHuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOEHUS

11

12

13

Merton ciae0B s TOCTPOCHUS CEUECHHH.
CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

MeTon crieoB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceyeHuid NpsiMbIX U
IIJIOCKOCTEMN

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

14

B3anMHOe pacnionoxeHue npsMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaroOmuxcs
npsmbix. [lapannenbHble npsMele B
IIPOCTPAHCTBE

15

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajieIbHON
JTAHHOW MPSIMOi, TPOXOIAIIEN YEPE3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MApAITIENBHBIX TPSAMBIX TUIOCKOCTHIO

16

[TapamnenpHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapajuleNbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX




17

3amayn Ha JOKA3aTEILCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE

18

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[IapAJUIEIbHOCTH IIPSIMOU U IUIOCKOCTH.

19

20

21

CBoiicTBa napajieIbHOCTU MPSMON U
IJIOCKOCTH

FGOMeTpI/I‘leCKI/Ie 3aJa4d Ha BBIYHCIICHHUC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
mapayiCJIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B IIPOCTPAHCTBC

HapannenLHa;I IMPOCKI M, IPUMCHCHHUC
I TIOCTPOCHUA Ce4YeHH I KY6a u
HapaJureJCiuIicaa. CaoiicTBa
HapajiiejienmIic1a 1 Npru3mMbl

22

[TapannensHele ockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

23

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIefI
yepe3 TOUKY, He MPUHAJICKAIYIO0 TaHHON
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

24

25

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUECHUS
IIpH IEPECCUCHUH IBYX IMApaJICIIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,




3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJuIeIbHBIMU IUIOCKOCTAMU

26 [IpeobpaszoBanue GUryp B MPOCTPAHCTBE

27 [TapannensHoe NPOEKTUPOBAHUE

08 N300pakeHne MI0CKuX U
MIPOCTPAHCTBEHHBIX (PUTYD

29 N3o6paxeHue niockux u
MIPOCTPAHCTBEHHBIX (DUTYP

30 Boruncnenue IIMH OTpe3KOB B KyOe U
MPSAMOYTOJIBHOM IapajuieenuIe e

31 KonTponbHas padoTa Ha Temy:
[TapamenpHOCTH B IPOCTPAHCTBE

32 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE

33 VYT01 MEXIY NIPSIMBIMU B TIPOCTPAHCTBE

34 Yron Mexay CKpeIHUBarOIIUMHUACA
MPSIMBIMU
IlepnieH IUKYIAPHOCTD NPSMOU U

35 minockocty. [IpusHak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IIJIOCKOCTH
IlepnieH IUKyYIAPHOCTD NPSIMOU U

36 mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

37 €IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH

yepe3 TOUKY MPOCTPAHCTBA U




MEePIEHIUKYISIPHON K IIIOCKOCTH

CumMMeTpHs B IPOCTPAHCTBE

38 OTHOCHUTEIILHO ITI0CKoCTH. [mockocTr 1
CUMMETPHUI B MHOTOTPaHHHUKAX

39 [1n0ckoCTH ¥ IepIEHAUKYIISIPHBIE UM 1
MpsiMble B MHOTOTPAaHHHUKAX
[TeprieHIUKYISIp ¥ HAKIIOHHAS.

40 [TocTpoenue neprneHauKyspa U3 TOYKU Ha 1
MPSIMYIO
[TeprieHIUKYISIp ¥ HAKIIOHHAS.

41 [TocTpoeHue nepneHauKyJsapa u3 TOYKUA HA 1
PSIMYIO

42 [lepnieniuKysip U HAKJIOHHAsS 1

43 Pemenwue 3amau 1

44 Teopema o Tpéx nepneHAUKYIsIpax 1

45 TeopeMa o TpEx nepHeHANKYISIPAX 1

46 O6parnas Teopema o Tpex 1
MEPICHIUKYIISIpax
[Touck neprneHaNKyISIPHBIX MPSMBIX C

47 ITOMOUIBIO NEPIIEHAUKYIIIPHBIX 1
IJIOCKOCTEMN
[Toctpoenue ceuenuii Kyoa, MPU3MBI,

48 MPABIJIbHON MHPAMUIBI C TIOMOIIBIO 1
OpPTOTOHAILHOUN MPOEKITNH
[Toctpoenue ceuennii kyda, MpU3MBlI,

49 MIPaBUIBHON MUPAMUJIBI C TIOMOLIBIO 1
OpPTOTOHAILHOU MPOEKITUH

50 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMON U 1




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér

>1 paccTosHUM OT TOUKHU JI0 IIIIOCKOCTH

59 IIpaBuabHBIE MHOTOTPAHHUKHU. Pacuér
paccTOSIHUN OT TOYKH [0 INIOCKOCTH
CriocoObl OIyCTHTb MEPIICHAUKYIISIPBL:

53 CUMMETpHUS, CABUT TOYKHU IO
napasieIbHON MPAMO
KonTponbhas padora "B3aumnoe

o4 PacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocrpancrae”

55 VYroa Mexay npsMoi U INIOCKOCThIO
[ToBTOpEHME: YyTOI MEKITY

56 CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

57 I'eomeTprueckue MeTO bl BEIUUCICHUS
yrjla MeXy NPSIMBIMU B MHOTOI'PaHHUKAX

58 JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YTJIOB IByTPaHHOTO yTia

59 JIByrpansbIil yroa. CBOMCTBO JIMHEWHBIX
YTJI0B JIBYTPaHHOTO yria

60 [TepnenaukymnspHsle m1ockocTH. CBONCTBA
B3alMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHmKyIsIpHOCTH

61 ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
IIEpECEUEHM IBYX IJIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

62 [IpsiMOyTONBHBIHN Mapasuienenunesn; Kyo;




U3MEPEHMS], CBOMCTBA IIPSIMOYIOJILHOTO
napajuiejenumena

TeopeMa 0 nMaroHany NpPsIMOYTOJIbLHOTO

63 napajuleJIenuIe a U CIEICTBUE U3 HEE
CrepeoMeTpuuecKre U MpUKIaIHbIC

64 3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH

65 [Tnomane opTOroHaIbHON MPOSKITUH

66 [Tnomans opTOroHaNBHON MPOEKINU
Tpéxrpanuslii yroiu, HepaBeHCTBA AJIs

67 TpexrpanHbIX yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO YTIJIa

68 DneMeHThI ChepHUIeCKO TeOMETPHH:
reojie3nyecKkue JMHUN Ha 3emIie

69 I'eomeTprueckoe MecTo ToOUEK
MIPOCTPAHCTBA

70 I'eomeTprueckoe MECTO TOUEK
MIPOCTPaHCTBA

7 Kontponbnas padota "Y1 n
paccrosiHus"

7 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

73 [Tpusma. Ilpsimast 1 HaKJIOHHASI IPU3MBI.
[IpaBunbHas mpu3Ma

74 [IpsiMo#t napaynenenunen,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kkyo

75 [Ipsimoit mapannenenunes,




PSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

[Tupamuna. Buasl nupamua. [lpaBunsnas

76 1
nupaMua

77 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamuzia

78 IInpamupa. Bunael nupamun. [IpaBunbpHas 1
nupaMuia

79 VYcedennas nupamuaa

80 Terparnp

81 Terpasap

82 Brimykibsle MHOrorpanHuku. Teopema 1
Diinepa
Brimykisie MHOTOTpanHuKd. Teopema

83 Oiinepa. [IpaBuibHbBIE U TIOTYNPaBUIbHEIE 1
MHOTOTPaHHUKH

84 CucremaTtuzanus 3HaHul "MHOrorpaHHUK 1
U €ro 3JIeMeHTHI"

85 KonrtponbHas pabora "MHororpaHHUKH" 1

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1

IIJIOCKOCTH




92 CkansipHOE TIPOU3BEICHUE 1
93 Brrauciienue yria Mexmy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 1
100 HroroBas koHTpobHAs paboTa 1
101 Hrorosas koHTpoJIbHAsI paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1

' Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1

' MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsbl "Beraucienue yria 1

' MEXIy BEKTOpaMH B pOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1

' MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1

' ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

' ypaBHEHHE IIOCKOCTH B OTPE3Kax
7. BexTopHoe nmpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1

' IPOrpaMMHUPOBAHUE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1

' IPOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1

' MEXIY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METO/IbI pacyéTa yria 1
' MEX]y TNIOCKOCTSMHU B MHOTOI'paHHUKAX

12. dopmyiia pacCTOSIHUSA OT TOUYKHU J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenve paccTosHUN OT TOYKH 10

13.
TUIOCKOCTH B KyOe
14 Haxoxnenve paccTosHUN OT TOYKH 10
' IUIOCKOCTH B MPaBUJILHON MUPaMUIE
15 KontponbHas pabora "Ananuruueckas
’ reomerpus”
16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
' MHOTOIPaHHHUKH
17. CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
18 [TapamiensHbie TPSIMBIE U JTIOCKOCTH:
' HapalIeIbHbIE CEYEHHS
19 [TapannenbHbIe TPSIMbIE U TNIOCKOCTH:
' pacuér OTHOIIEHHU
[TapannenbHble NpAMbIE U IIIOCKOCTH:
20. YIIIBI MEXY CKPELIUBAIOIUMUCS
IPSIMBIMU
[TepnienauKynsipHBIEC IPSMBIE U
91 TJIOCKOCTH: CTaHIapTHBIC Maphl
' NEepPHEHANKYISIPHBIX MNIOCKOCTEN U
MPSIMBIX, CHMMETPUY MHOTOIPAHHUKOB
[TepnenauKyIsipHBIC IPSMBIC U
22. IUIOCKOCTH: TEOpeEMa O TpeX
MePIEHINKYIISIpax
[lepnienauKynsipHbIE IPSMBIE U
23. MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOT'PaHHHUKAX
24. [ToBTOpenue: miomanu




MHOTOYTOJbHUKOB, ()OPMYJIIBI JISI
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

25.

26.

27.

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
IonIaiel, cooopakeHus Mo00us

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut
[Tnomaau ceueHrnit MHOTOTPaHHUKOB:

IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

28.

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHs Moao0us

29.

KonTponbHas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

30.

31.

O061éM Tena. OObEM MPSIMOYTOIBHOTO
napaJuleenuneaa

3agauu 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

32.

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaJenenuneaa

33.

34.

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSMOYTOJIHBHOTO
napajuienenunena

O06BEM npsAMON TIPU3MBI




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

3 BBIUKCJICHHEM 00BbEMOB IPSIMOMN PU3MBI
36 [Ipuknanuble 3a1a4um, CBsI3aHHBIE C
’ 00BbEMOM MPAMOM PU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
37. onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO
38. onpeaenéHHoro uurerpaita. Oobpém
MUPAMU/IBI
39 dopmyna 00péMa mupamuiel. OTHOIIEHUE
' 00BEMOB IUPAMHKJL C OOIIUM YTIIOM
40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
' 00BEMOB MUPAMHJL ¢ OOLIUM yTIIOM
41 CrepeoMeTpHUECKHE 3aJa41, CBI3aHHBIE C
' 00BbEMaMU HAKJIOHHOM MPU3MBI
47 CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIE C
' 00BEMAMH TIMPAMHU/IBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI
43. Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI
44 [Ipuknanueie 3anaun mo Teme "OOBbEMBI
' Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI
45 [Tpumenenue o0bEMOB. Boruncnenue
' PACCTOSHUS 10 MIIOCKOCTH
46 KonTtponbhas padora "O6béM
' MHOTOTpaHHHKA"
47. [unnuHprYecKkas NOBEPXHOCTD,




00pa3yroue HUJINHIPUIECKOM
MIOBEPXHOCTH

Mumuaap. [psamoi KpyroBon HUIUHAP.

48. Inomans NOBEPXHOCTH LUIMHAPA
49 Konuueckas moBepXHOCTb, 00pa3yloliue
' KOHMYECKOMU nmoBepxHoctu. Konyc
50 CeueHue KOHyca MIOCKOCTBIO,
' napauieIbHON MJI0CKOCTH OCHOBAHUS
51 VYceuénnslil konyc. M300paxkenue
' KOHYCOB M YCEUEHHBIX KOHYCOB
55 [Tnomane 60KOBOM MOBEPXHOCTH U
’ MOJTHOM MOBEPXHOCTU KOHYCa
c3 [Tnomaae GOKOBOM MTOBEPXHOCTH U
' TIOJTHOM TIOBEPXHOCTH KOHYCa
CrepeomeTpryuecKkue 3a1a4u Ha
54. JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUYECHUH LUIIMH]IPa, KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha
55. JOKa3aTEJILCTBO U BBIUYMCIICHUE,
MMOCTPOEHUEM CEUYECHUH LUIIMH]IPa, KOHYyCa
c6 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
' LMATHHIPOM
57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
' LUIHHIPOM
58. Cdepa u map
[Tepeceuenue chepsl u mapa c
59. iockocThio. Kacanue mapa u chepbl

IUIOCKOCTBIO. Bu 1 n300paxeHue mapa




60.

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

61.

62.

63.

VYpasnaenue chepsl. [Lomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa
CrepeomeTpuuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,

CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

64.

CrepeomeTpuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIC CO chepold U mapom,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65.

66.

67.

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTB Ha INIOCKOCTH,
BBIYHCJICHUSA B OKp}I)KHOCTI/I, CTaH}IapTHI)IG
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OI'PpaHHUKOB

68.

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

69.

70.

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

KontponsHas padora "Tena u
MOBEPXHOCTHU BpanieHus"

71.

O06Bém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

72.

73.

Berurcienue 00bEMOB TEJ ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYCa

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa

74.

CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

75.

76.

77.

78.

79.

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEH Te"

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [1nomans
cheprl. CTepeoMeTpudeCKUe 3a/1a4H,
CBSI3aHHBIE C BEIUHACIEHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA ¥ IapOBOTO
CeKTopa

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
IUIOLIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

[TomoGHbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu Mo 100Uu.
CrepeoMeTpHUECKHE 33]]a9H, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN

KonTtponsHas padora "[1nomaau
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TNl




80.

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBmwxenus u paBeHcTBO (puryp. Obmue
CBOMCTBA JIBUXCHUU

81.

Bubl iBrMKeHMI: apalieIbHbII
MIEPEHOC, LEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CAMMETPHS, TIOBOPOT BOKPYT
PAMO

82.

83.

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

['eomeTpuuecKue 3a1a4un Ha IPUMEHEHHE
JIBYDKCHUS

84.

KonTponsHas padora "BekTops! B
npocTpaHcTBe"

85.

O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"IlapanmienbHOCTb MPSMBIX U INIOCKOCTEN
B IIpOCTpaHcTBe"

86.

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIHs 3HAHUI:
"Bekrops! B mpocTpaHcTBe”

87.

88.

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIlHs 3HAHWIM:
"Bekrops! B mpocTpaHcTBe”

Ob6o6maroree nosropenue 11 noHsATUit 1
METO0/10B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO6beM MHOTOTpaHHUKA"

89.

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90.

O6o6matomee moBTopeHue 11 moHATHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"[Tnomany MoBEpXHOCTU U 0OBEMBI
KpYyIibIX Ten"

91.

O6o06matomee moBTopeHue 11 moHATHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"ITnomany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ted"

92.
93.

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

94.

95.

96.

[ToBTOpenue, o6odIIEHNE 1
crucTeMaTu3alus 3HaHUI

Hcropus pa3BuTus CTepeoOMETpUH Kak
HaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BuTus CTepeoMeTpUH Kak
HaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M




Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

97.

Hcropus pasBUTHS CTEPEOMETPUM KAK
98 HayKH U €€ POJib B pa3BUTUHU
' COBPEMEHHBIX UH)XCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUH KaK
99 HayKH U €€ poJIb B Pa3BUTUU
' COBPEMEHHBIX UHXKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. Marematuka. ['eomerpus, 10 kmacc/ Mepsnsak A.I'., Homuporckuii [1.A.,
[TonskoB B.M.; nox penakuueit [lononasckoro B.E., O6miecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA -
['PA®Dy»; AknonepHoe obmectBo «M3aaTenscTBo «IIpocBeniennes

2. Maremaruka. ['eometpus, 11 xkmace/ Mepsmsk A.T'., Homuposckuii JI.A.,
[TonsixkoB B.M.; mox penakuueii [logonsckoro B.E., O6miecTBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO M3natenbckuii nenTp « BEHTAHA -

['PA®y; Axunonepnoe obmectBo «M3aatenbectBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Marematuka : anreOpa u Havyajia MaTEMAaTUYECKOTO aHAIN3a, TEOMETPHSL.
['eomerpust. YranyOnénusiil ypoBens : 10 kiacc : metoauueckoe nocooue / E.
B. bynko, A. I'. Mep3nsk, B. b. Ilononcknii, M. C. SIkup. — M. : Benrtana-
I'pad, 2020. — 83 c. : un. — (Poccuiickuii yueOHUK).

2. T'eomerpus: 3a1aun Ha TOTOBBIX YepTexkax aist moarotosku k EI'D 10-11

kimaccel: O.H. banasH. - PoctoB u/]/] : ®enukc, 2013. - 217 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET



1. https://resh.edu.ru/

2. https://ege.sdamgia.ru/
3. https:/lwww.yaklass.ru/
4. https://mob-edu.com/

5. https://foxford.ru/






