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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust siBhsieTcsl OOHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
oO1rero oOpa3oBaHus, TaK KaKk 00ECIIEYMBAECT BO3MOKHOCTh U3YyUCHHS TUCIUILUINH
€CTEeCTBEHHO-HAYUYHOW HAIPaBJICHHOCTH M TMPEIMETOB TyMaHUTAPHOIO IIMKJIA.
[lockonmbky  JIOTMYECKOE  MbIIUIEHHE,  (GopMHUpyeMOoe MpU  H3YYEHUU
0o0y4YaromuUMHCsl TTIOHATUMHBIX OCHOB T'€OMETPHUH, NP J0KA3aTEeIbCTBE TEOPEM U
MMOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHUM MPU PEUICHUHU T€OMETPUUYECKUX
3a/7la4, YMEHHE BBIJBUTaTh U OINpPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCSl TIPU PEIICHUH 3aJlad €CTeCTBEHHO-HAYYHOrO IUKJIA, B YaCTHOCTHU
dbu3nyecKux 3aaad.

Ilenb ocBOEHUS porpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriyoJIEHHOM
YpPOBHE — pa3BUTHE HWHIUBUAYAJIBHBIX CIIOCOOHOCTEH OOydYaromuxcs IMpu
M3YUYCHUH T€OMETPUU, KaK COCTABJIAIONICH MpeaMeTHON oOnacTu «MaTemaTtuka u
nHpopMmatrka»  yepe3  oOeclieueHHE  BO3MOXKHOCTH  NPHOOpPETeHHS U
UCIOJIb30BaHUsl Oojiee TayOOKMX TE€OMETPUYECKUMX 3HAHUHW U JIeUCTBUH,
crienu(PUIHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJI YCIIEITHOTO MPOdeCCUOHATBHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BaHUEM MATEMAaTUKH.

[IpuopuTeTHBRIMU 3a7a4aMu Kypca TEOMETPUM Ha YriayOJéHHOM YpOBHE,
PACHIUPSIONIUMH U YCHIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJSIOTCS:

pacuIupeHue MnpeaCcTaBICHUs] 0 TEOMETPUM KaK 4YaCTU MUPOBOU KYJIbTYpPbHI U
dhopMupoBaHHE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIHUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHUIIMX MaTeMaTHYECKUX MOJIESAX, IMO3BOJSIONIUX OINUCHIBATh W HU3Yy4aThb
pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUMHOTO arlaparta 1mo pas3aeiny
«CrepeomeTpus» yueOHOT0 Kypca T€OMETPHH;

dhopmupoBaHue yMEHUS BJIAJICTh OCHOBHBIMH MTOHATHSIMH 0
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMH CBOWCTBAaMHU, 3HAHHUE TEOPEM,
dbopMysl U yMEHHE WX NPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaH/IapTHBIE CIIOCOOBI PEIIeHUS 3a]1aY;

dbopMupoBaHUE YMEHHUS PACIIO3HABAaTh HA YepTekaxX, MOJEIAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpallleHUs, KOHCTPYHPOBATh T'€OMETPHUYECKUE
MOJIEIIH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTeMaTU4YeCKUX TEeOopuid, (GOpMHUpPOBAHUE MOHUMAHUS POJU AKCMOMATUKHU TPHU
MIPOBEJICHUU PACCYXKICHUM;

dbopMupoBaHUe YMEHHS BJIAJETh METOJAMH JI0KA3aTEJIbCTB M aJITOPUTMOB
pelieHus, YMEHUSI MX NPUMEHATHh, MPOBOAUTH JOKa3aTeIbHbIE PACCYXKICHUS B
XO/JIe PEIICHUs CTEPEOMETPUUECKUX 3a/1au U 3a7a4 ¢ MPAKTUYECKUM COJAEPIKaAHUEM,
dbopMupoBaHUe TPEACTABICHUA O HEOOXOJAMMOCTH  JOKa3aTelIbCTB  IPHU



000CHOBaHUY MaTEMATHYCCKUX YTBEPIKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JCTYKTUBHBIX PACCYXICHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTCIUICKTyIBHBIX M  TBOPYCCKUX
criocoOHOCTeM 00yJarommxcsi, MO3HABATEIbHOW aKTUBHOCTH, HMCCIIEI0BATEIbCKUX
YMCHHH, KpUTHYHOCTH MBIIUICHUS, HHTEPECca K U3YUCHHIO TCOMETPHH;

dbopmupoBanre (PyHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOW T€OMETPHUU:
YMCHHS pPAclO3HaBaTh IMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPCaIbHBIX JKU3HCHHBIX CUTYAlHMSIX W MPHU U3YUCHUU JIPYTHUX
y4eOHBIX TIPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSl PEATBHBIX CHUTyallUd, HCCIEIOBaHMUS TOCTPOEHHBIX MOJIETEH,
WHTEPIPETAINN TTOJTYIYCHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJIEP)KATEIBHBIMU JIMHUSIMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisAroTca: «lIpsMble W TUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukuy, «Tema BpameHus», «BekTopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «J[BMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH
MOHATUSAMU», PEICBAaHTHBIMH T'€OMETPUH Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 ximaccax, OTHOCHTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMupoBaHrUe JIOTUYECKHMX YMEHHMM  pacmpenensercss HE  TOJbKO IO
CoJIepKaTeIbHBIM JIUHUSAM, HO U 110 rojgaMm obydeHus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEAMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboyeit
MPOrPaMMBI, pacHpeeICHHBIM 0 ToAaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3zom, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUIIMATILHBIM BOIIPOCaM 00yJaromuecs
oOpamiaauch HEOJHOKPATHO. OTO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
TCOMETPUICCKUMH MOHATHSIMH M HaBBIKAMH TIOCIICIOBATEIBHO U ITOCTYHATEIIbHO, C
coOJII0ICHUEM TPUHITUIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY N€OMETPUYECKHUX MPEJICTABICHUN OO0yJarONIUXCsl, paCIupsisa U yrayosss
e€, 00pasys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO T€OMETPUN Ha YTITyOJEHHOM YPOBHE TTO3BOJISCT:

co3math  ycnmoBus il auddepeHumnanuu oOy4eHHS,  IMOCTPOEHUS
WHIVMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECIEUYUTh YriyOna€HHOe
M3YyUYCHHE T€OMETPUHU KaK COCTaBJISIIOIIEH yaeOHOTo ipeameTa «MaTeMaTukay;

MOJITOTOBHTh OOYYAIOIIUXCSA K TPOAODKCHUIO HW3YYEHUS MAaTEMaTHKU C
ya€ToM BbIOOpa Oymymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenme ydeOHOro kypca «l'eomerpusi» Ha yriayOoJEHHOM YpOBHE
orBoautcs 201 gaca: B 10 xmacce — 102 gaca (3 gyaca B Heaeno), B 11 kimacce — 99
yaca (3 yaca B HEJICITIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TIOHATHA  cTepeomMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUHU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKaroIuecs,
NapajylejbHble M CKpelluBaronecs npsMsle. [Ipu3Haku CKpelmmBarommxcs
npsMbIX. 1lapamiensHOCTh IPSAMBIX U IDIOCKOCTEN B IIPOCTPAHCTBE: MapaIICIIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPAMBIX, APAJUIEIbHOCTD IPAMOU
u 1iockoctu. [lapamnenbHoe W IEHTpallbHOE MPOEKTUPOBaHHE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa MapauIebHOIO MpoekTUpoBaHus. M3o0paxeHue
¢buryp B mapajuiesibHON MPOEKIUU. YTIJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXY IPSMBIMHU B IPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapalieIbHbIE
IJIOCKOCTH, CBOMCTBA IapajijIeIbHBIX IIJIOCKOCTEMN. IIpocreiimue
MPOCTPAHCTBEHHbIE (QUIYypbl Ha IJIOCKOCTH: TeTpasAp, NapaulelienuIe],
MMOCTPOCHUE CEYCHUM.

IleprieHAUKYIJISIPHOCTD NMPAMOMN Y INIOCKOCTH: NEPIECHANKYJIISPHBIEC MPSIMBIC B
[IPOCTPAHCTBE, NPSAMbBIE [apajuIeJIbHbIE W NEPIECHIMKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TeEOpemMa O IPSAMOU
MIEPIICHANKYIISIPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTU, PACCTOSTHUE
OT TOpsMOM 7O  IUIOCKOCTH,  TOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
IleprieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIIApaX.

YTIiael B IIPOCTPAHCTBE: YIrOJl MEXAY HPSIMOW M IUIOCKOCTBIO, JABYIPAaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOTO yrila. TpEXTpaHHbIM U MHOIOI'PDAHHBIC YIJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOHCTBA IIOCKHX U
IBYI'PaHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopemMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAaHHOIO YIJa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosibHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs IPU3MbI, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsIMOYIOJIBHBIM — [apajuleJIENMIIE]] W €r0  CBOWCTBA.
Kparuaiimine mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpancTBenHas Tteopema Iludaropa. I[lupammupa: n-yroiapHas mnHpaMuna,
npaBuwibHas W yceu€HHas nupaMuibl. CBolictBa pébep M OOKOBBIX T'paHel
[IPaBWIbHOM nUpaMuibl. IIpaBuibHbIE MHOIOTpAaHHUKU: NPABWIbHAS IpPU3Ma U



MpaBWJIbHAS NHpaMUJa, IpPaBWIbHAs TPEYroJibHAs NUpaMUa U TPaBUIIbHBIN
TeTpadsp, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOIPaHHUKAX: OKTadJp,
JOJEKadIp U UKOCadIIp.

Bblunciienne 31€eMEHTOB MHOTOTPAHHMKOB: pEOpa, [MaroHaid, YIJIbl.
[Inomaas OOKOBOW MOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSMON MPHU3MBI,
oMb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPUMBI.
[Tnomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOM MHPAMMUIBI,
TEOpEMa O TUIOLIAAN YCEYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTBl CUMMETPHUM  IPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B TMPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIBHBIX MPU3M, CUMMETpPUS NPaBUIBHON
MAPAMHU/IBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IMPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUsI BEKTOpoB. CBOMCTBAa YMHOKEHUSI BEKTOpPA HA YHCIIO.
[lonsiTHEe KOMILIaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamwienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. lIpsmoyronpHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXAY KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJN Mexay BekTtopamu. CKalasipHOE MpPOU3BEACHUE
BEKTOPOB.

11 KVIACC

TeJia BpameHus

[loHATHA: UUIMHAPUYECKAs MOBEPXHOCTh, KOHWUYECKas MOBEPXHOCTH,
cepuyeckass TMOBEPXHOCTh, OOpasyrolue MoBepxHOcTed. Tema BpalleHHS:
IWIMHpP, KOHYC, YCEeYEHHBIH KOHYyC, cdepa, map. BzanMHOe pacmoiiokeHne
cheppl M MJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxenue Tein
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIGHOTO Tapajulefienunena u cieacTBuss u3 He€. OO0béM mpsMoil u
HAKJIOHHOW MPHU3MBI, IIIMHIPA, MUPaMHUIB 1 KoHyca. OO0BEM Iapa W MapoBOTro
CerMeHTa.

KomOuHanum Tenm BpaimieHUss W MHOTOTpaHHUKOB. [Ipu3Mma, BIHcCaHHas B
IWIMHJpP, ONHCaHHAas OKojo IpumHApa. Ilepecedenne cdepsl u mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpaILICHUS.

[Tnomanbk MOBEPXHOCTH IUIMHApPA, KOHYycCa, IUIomaas chepbl u e€ vacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, ILIOMIAJICH IMOBEPXHOCTEN
nonobHeix Guryp. IlpeoOpazoBanue mogoOus, romoreTusi. Pemienue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHne ceueHnit MHOTOTPAHHUKOB U TEJI BPAILICHUS: CEUCHUS IIUIIMH]IPA
(mapayyieTbHO H  MEPICHIUKYISIPHO OCH), CEUECHHS KOHyca (MapasjieibHbIe
OCHOBAHUIO U MIPOXOSAIINE Yepe3 BEPIIUHY ), CEUCHUS I1apa, METO bl MOCTPOCHUS
CEUEHMII: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJ BeEKTOopamu. BekTopHoe
YMHOKE€HHE BEKTOpoB. (CBoOiicTBa BEKTOPHOrO yMHOXkeHHUs. IIpsMoyrosbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkeHue BeKTopa
no Oazucy. KoopIWHATHO-BEKTOPHBIM METOA MpU PEIICHUU T€OMETPUUYECKUX
3a/1ad.

J{BMKeHUs] B IPOCTPAHCTBE

JIBmxenust npoctpanctBa. OTtoOpaxeHus. J[B>KeHUsT U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JABWKEHHM. Buael IBWXEHUN: TmapauieNbHBIA TEPEHOC,
LHEHTpaIbHAS CUMMETpPHS, 3€pKaJibHasi CHUMMETPHS, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus monodus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxpanckoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3ULIKUH 00YUYaIOIIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  pPOCCUHCKOro  0OIlIecTBa,  NPEICTaBIE€HUE O
MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLenyp TpaxaaHCKOro oOmiecTBa (BbIOOPBL, OMPOCHI W JAPYTroe), yMEHUue
B3aMMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GyHKUMAMH U Ha3HAYCHHUEM;

2) maTpuoTH4YecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TpakJIaHCKOW MACHTUYHOCTH, YBAKEHHUS K
MPOILLJIOMY M HACTOSIIEMY POCCHIMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSM POCCHUICKUX MAaTEMATHKOB U POCCUHCKON MaTeMaTUYECKON IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHXKEHMA B JPYTrUX HayKax, TEXHOJIOTHsX, cdepax
DKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUsA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHYECKUM
MIPUMEHEHUEM JOCTH)KEHUH HAyKH M JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIa/ia B MOCTPOCHHUE YCTOMUMUBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs OSCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHU, PacCyK/IEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIMTAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTE€MaTU4YeCKUe 3HAHUS B
MHTEpecax 3I0pOBOro U 6€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHME, COATAHCUPOBAHHBIA PEXHUM 3aHATHU U
OTIIbIXa, peryisipHas ¢puznueckass akTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIIBHOMN 1EATEIbHOCTHIO;

6) TpynoBoe BocnuTaAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOMS, HHTEpeC K
paznuuHbIM  chepaM  Tpo(EecCHOHATBbHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBI BHIOOD
Oynymei mnpodeccun W peanu30BbIBATh COOCTBEHHBIC KMU3HEHHBIE IUIAHBI,
FOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTHUYecKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSHDKCHUU BCEW J>KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTUUECKON HaNIPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMUECKON KYyJNbTYpbl, TOHHUMAHUE BIIMUSHUS
COIMATbHO-3KOHOMHYECKHUX TPOILIECCOB HAa COCTOSIHUE MPUPOTHON M COLMATIBHOM
Cpebl, OCO3HAHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWM IS pelieHus 3amad B o0JacTu
OKpYJ)KaroIlel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKU HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIST OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 O3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKu W  OOIIECTBEHHOW  MPaKTUKU, TOHUMaHUE
MaTeMaTU4YeCKOM HayKh Kak cdepbl 4YeI0BEYECKOW AesTEIbHOCTHU, JTAroB €&
Pa3BUTHA M 3HAYUMOCTH JUIS PAa3BUTHS LUBWIM3ALMK, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYID M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJWBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue JeicTBu:

BBISIBJISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHUYECKUX
OOBEKTOB, TMOHATHUI, OTHOUIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHUs] TIOHATUN, YCTaHABIMBAThH CYIECTBEHHBIN MpPU3HAK KiaccU(UKaAIUH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTrO aHAIIN3a;

BOCIPUHUMATh,  (QOPMYIUpOBaTH W  NPeoOpa3oBBIBATH  CYKICHUSA:
yTBEpAUTEIbHbIE U OTPUIIATENbHBIE, €IMHUYHbIE, YaCTHBIE U O0IINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (akrTax, JaHHBIX, HAOMIOJIEHUSIX U YTBEPKACHHUSIX, Mpeiaratb KpUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUNIL;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUW, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO J1I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsiMbIE U OT MMPOTUBHOTO), BHICTPAUBATH apTyMEHTAIMIO, TPUBOJUThH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;

BBIOMpaATh crnoco0 peuieHUuss y4eOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh HauboJiee MOAXONAIUA € y4€TOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTebckue 1eHCTBUS:



WCIIOJIB30BaTh BOIIPOCHI KaK MCCIICI0OBATCILCKHA HHCTPYMEHT TO3HAHUS,
bopMyIMpoBaTh  BONPOCH,  (PUKCHUPYIONIUE  IMPOTHBOpPEUYUE,  MPOOIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATh THIIOTE3Yy, apryMEHTHPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIILHO CIIAHUPOBAHHBIA IKCIIEPUMEHT, HCCIICIOBAHHEC
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro o0beKTa, sIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEX Ty 00bEKTaMH, SIBIICHUSMH, MTPOIIECCAMM;

CaMOCTOSTEILHO (OPMYIIHPOBATH OOOOIICHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO  HAONIONCHUsS, HCCICNOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIecca, a TakKe BBIJIBUTATH
MIPETIONIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISBJIATH JACPUIUTHI HHPOPMAIIUHU, JaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIS PEIICHUS 33]1auu;

BBIOMpATh WH()OPMAITUIO U3 HCTOYHHKOB PAa3IUYHBIX THUIIOB, aHAIM3UPOBATh,
CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm TpeacTaBICHUS,;

CTPYKTYpPHpOBaTh HMH(POpPMAIHIO, MPEACTaBIATh €€ B pa3IW4yHBIX (opmax,
WJUTFOCTPUPOBATH Tpaduuecky;

OIICHHBATh HaJEKHOCTD uHbopMaIun 1o CaMOCTOSITETTLHO
c(OpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE eHCTBUS

OOmmenne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMA  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOJy pelIeHUs 3ajayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTaT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOU TEMBI,
npoOJjieMbl, pelraeMoi 3ajadyu, BBICKA3bIBATh UJEH, HAIlEJICHHbIE Ha TOUCK
pElIeHs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapy>XMBaTh Pa3IM4YUEe W CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (dopme
dbopMyIIUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPECTABIATh PE3YIbTAThl PEIICHUS 3aauu, YKCIEPUMEHTa, UCCIe0OBaHMUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4YETOM 3ajay
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUueOHbIE 1eliCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, aJITOPUTM PEILIEHUs 3aJlayH, BRIOUpATh CIOCO0 PEIICHHS C
y4€TOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTHUPOBATh BApUAHTHI PELICHUH C Y4ETOM HOBOU MH(OpMaUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMHU  [O3HABaTEIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3ysibTaTa pPEelIeHUs
MaTeMaTU4YeCKOH 3a1auH;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh MPHU PEUICHUU 3aJlauyH,
BHOCUTBH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUIM, OOBICHATH MIPUUUHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJNbTaTOB ACSTEIbHOCTH, HAXOJAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMAaTh W HCIOIb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYaTbHOU
paboThl MpU pelleHuH Y4eOHbIX 3a7ad, MPUHUMATh I1eldb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pPalOOThI, paclpelneisiTh
BUJIbI paboOT, JOTOBapuBAThCs, OOCYXAAaThb TMpOLlECC U pe3yiabTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMNNOBBIX (opMax paboThl (00CyxkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbI» W HUHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOU JCHCTBUS C JPYTMMU UJIE€HAMHU KOMAaHIbl, OIIEHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyJaronuiicst HAy4UTCs:

¢ CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPEOMETPUM TPH
pelIeHNH 3a1a4 ¥ MPOBEJICHUN MaTEeMAaTHUYECKUX PACCYKICHUH;

e IPUMEHSTh aKCUOMBI CTEPEOMETPUU W CIEJCTBUS M3 HHUX IMPU PEUICHUH
T€OMETPUYECKUX 3a/1a4;

e KJTaCCU(UITMPOBATh B3aMMHOE PACIIOJIOKEHUE TPSIMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

¢CBOOOJTHO  OINEpUPOBATh  MMOHATHSAMHU, CBS3aHHBIMU C  yrjdaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TMPOCTPAHCTBE, MEXKIY MPIMOA U
MJI0CKOCTHIO;

e CBOOOJTHO OTIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



¢ CBOOO/IHO pacrno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MpuU3Ma,
nupamujia, NpSMOYTOJIbHBIN Mapaiesaenunes, Kyo);

e KJIACCU(UIIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpAas ~ OCHOBaHUSA  JUIs
KJaccuduxanuu;

¢CBOOOJIHO  ONEPUPOBATH  MOHATHUSAMH, CBA3aHHBIMH C  CEYCHUEM
MHOTOI'PaHHUKOB TUIOCKOCTBIO;

e BBITIOJIHSTH MapajielibHOe, EHTPATIbHOE U OPTOTOHAIBHOE MMPOEKTUPOBAHHE
¢buryp Ha MIOCKOCTb, BBIMOIHATH N300pakeHus GUTYp Ha MIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOIPAHHUKOB PAa3IUYHBIMA METOJAMH, BBINOIHITH
(BBIHOCHBI€) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH TUIOMAAN MTOBEPXHOCTEN MHOTOIPAHHUKOB (ITPU3Ma, MUPaMHJIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOopMYyT;

¢ CBOOO/IHO OIEpPUPOBATH TMOHATUSMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHMMETPUH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
urypsr;

¢ CBOOO/IHO OMEpUpPOBaTh MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpam U
KOOpJIMHATaM B MTPOCTPAHCTBE;

e BEITIOJTHSATH JICUCTBUS HA/I BEKTOPaMHU;

epeliaTh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXO0XJICHUE T'€OMETPUUYECKUX BEIUYUH, MPUMEHSS HU3BECTHBIE METO/IbI
P PEIIeHNH MaTeMaTUYECKUX 3a7a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATHh MPOCTEUIIME TMPOTPAaMMHBIE CpPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELHIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKAaTh, MPEOOPa30BbIBATH W HWHTEPHPETUPOBATH HH(GOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yeprexax U pUCyHKax;

e IPUMEHATH  TOJYYEHHbIE 3HAHUS HA TMpaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh peaJbHbIE CUTYAllUU, MPUMEHATh U3yUYEHHBIE TOHSTHUS B
mpolecce IMOUCKAa  pEelIeHHs MaTeMaTH4ecKu  CchOpMYITUpPOBaAHHOM
npoOiemMbl, MOJAETUPOBATh peajbHbIE CUTyallMd Ha S3BIKE T€OMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENN C MCIOJb30BaHUEM T€OMETPUUECKUX
MOHATUN U TEOopeM, ammapara ajareOpbl, penarb MpakTUYECKHe 3aJauH,
CBSI3aHHBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH;

eMETh NPEJCTaBICHUS OO0 OCHOBHBIX J3Tamax pa3BUTHUS TEOMETPUM Kak
COCTaBHOW YacTH (yHIAMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaronuicst HAy4UTCs:



¢ CBOOOJITHO OIEPUPOBATH TOHSITHUSMH, CBSI3aHHBIMU C I[WJIMHAPUYECKOM,
KOHMYECKON W CcPepuvecKod TMOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI
MOJy4YECHUS;

¢ ONIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMHM C TEJIaMHU BpAICHUS: LWJIUHAPOM,
KOHyCOM, c(hepoii U mapowm;

e pacro3HaBaTh Teja BpalieHus (WIMHAP, KOHYC, cdepa U map) U 0ObSICHATh
CIIOCOOBI TTOTYUEHHUSI TEJI BPAILICHHUS;

e KJJaCCU(UITUPOBATH B3aUMHOE PACIIOIOKEHUE C(PEepBhI U MITIOCKOCTH;

e BBIYUCIISITH BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJI BpallleHUS,
00BEMBI W TUIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAICHUS,
T€OMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYII;

¢ CBOOOJTHO OIEPUPOBATh TOHATUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU TeEI
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIN B chepy u
OMHUCaHHBIN 0KOJIO0 cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpalllCHUS;

¢ BEIUUCIIATh COOTHOIIECHUS MEXIY IUIOMIAISIMU TTOBEPXHOCTEH U 00BEMaMHu
MOJJOOHBIX TE;

e M300pakaTh HW3ydaemble (UTYpPHI, BBINOJHITH (BBIHOCHBIE) IIJIOCKHE
YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHJI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEYEHMUS TEJI BPALLICHUS;

e U3BJICKaTh, HWHTEPIPETUPOBATh M TPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PuUrypax, mpeACTaBIECHHYIO Ha
YepTexKax U PUCYHKAX;

e CBOOO/THO OTIEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

e BBITIOJTHATH ONEPAallUM HaJl BEKTOPaAMH;

*33/1aBaTh IUNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

e peIlIaTh T€OMETPUUECKUE 3a7]aUM HA BBIUYMCICHUE YTJIOB MEXKAY MPSIMBIMHU U
TUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUU OT TOYKH JI0 INIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOA MPU PELICHUY;

¢ CBOOOJTHO ONEPUPOBATh TMOHATHSMU, CBSI3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKECHUM;

¢ BBITMIOJIHATh M300pa)KCHUSI MHOTOTPAHHUKOB U TEJ BpAIllCHUS TMpH
MApAUIETBHOM  IEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHUH, TPU TIOBOPOTE BOKPYT MPAMOM, TpeoOpa3oBaHus Mog00us;

e CTPOUTHh CEYECHUS MHOTOTPAHHUKOB U TEJI BPALCHUSA. CECUCHUS LUJIMHApPA
(mapayieTbHO U MEPHEHAUKYIISIPHO OCH), CEUEHUsI KOHyca (MapalyieTbHbIe
OCHOBAHUIO M MPOXOJISIIINE Yepe3 BEPIIUHY), CEUCHUS I1apa;

¢ CIIOJIB30BAaTh METOAbI TOCTPOEHUS CEUECHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYILEU TIIIOCKOCTH;



e IOKa3bIBATh T€OMETPUUECKUE YTBEPKICHUS;

e IPUMEHATh TE€OMETpUYECKHE (aKThl g PEHIeHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIaralIiuX HECKOJbKO IIAroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (popMme;

epellIaTh 3aJaYM HA JIOKA3aTEJIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUW H
Hax0KJICHUE T€OMETPUUECKUX BEIINYUH;

e IPUMEHATHh IPOTrPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/aY;

e IPUMEHSATH MOJTYYECHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
U OLEHUBAaTh pEalbHblE CUTyallUd, NPUMEHSATH H3Y4YCHHBIE MOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOMCKAa PEIICHUS MaTeMaTH4eCKU
chOopMyIMPOBAaHHON MPOOJIEMbI, MOJEIMPOBATh peajbHblE CUTYyallMd Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BaHUEM
reOMETPUYECKUX TOHATUH U TeopeM, arrmapata aiareOpbl, pemaTh
MIPAaKTUYECKUE 3a/1aud, CBS3aHHBIE C HAXOXKIEHUEM TI'€OMETPUYECKUX
BEJINYWH;

eMETh NPEJCTaBICHUS OO0 OCHOBHBIX J3Tamax pa3BUTUS TEOMETPUM Kak
COCTaBHOW 4acTH (pyHIAMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHHe pa3e/0B U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrpoabnpie | Ipakrueciue o0pa3oBaTe/bHbIC
padoTsI pa6oTsl pecypest
1 BBeznenue B crepeoMeTpHIo 23 1
) B3auMHoOe pacnoosxeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 ITapannenbHOCTb MPAMBIX U IIJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [epneHMKyIIPHOCTD IPSIMBIX H 25
MJIOCKOCTEN B IPOCTPAHCTBE
YTibl ¥ pacCTOAHUS 16 1
MHororpaHH1KH 7 1
Bekrops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IC, 006001IeHNe U CHCTEeMAaTH3aIUs 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
No n/n HaumMeHnoBaHue pa3iesioB U TeM O YT T e— (uudposbie)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI pa6oTsl pecypest
1 AHanuTuuecKas reoMeTpust 15 1
) IloBTOpeHnue, 0606HL3H%6 u 15 |
CUCTeMAaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpamienus 24 1
5 Tlnomany mMoBEepXHOCTH M 0OBEMBI 9 |
KPYTJIBIX Tel
6 JBrxenns 5 1
7 IloBTOpeHnue, 0606LueHI:Ie " 17 )
CHCTEMAaTH3aLHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 102 8 0







IHOYPOYHOE NIVTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
No Jara uugpoBbie
Tema ypoka Konrtpoabubie | IlpakTnuyeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTelibHbIE
pa6oTsl padoTsl
pecypcesl

OcHOBHbIE NIpaBUIIa H300pa’keHUs Ha
PHCYHKE IIIOCKOCTH, MapaieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

TlonsTHs CTepeoMeTpHu: TOUKa, IpsMasi,
IJIOCKOCTB, IpocTpaHcTBO. OCHOBHBIE
HpaBuUiIa U300PKEHUS HA PUCYHKE
IIOCKOCTH, TIApaJlIeNIbHBIX HPSIMBIX
(OTpe3KoB), cepeArHBI OTpe3Ka

TonsTHs: MEepeceKaronecs IIOCKOCTH,
HepeceKaromuecs IpsMast U IN0CKOCTb;
HOJIYTIPOCTPAHCTBO

TonsTns: nepecekarouecs MIOCKOCTH,
HepeceKaromuecs IpsaMast U IN0CKOCTb;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHIE
HPOCTEHIINX TPOCTPAHCTBEHHBIX (GUTYD,
HECYIIECTBYIOIHNX 00BEKTOB

MHororpanH1kH, n300paxeHue
HPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB

AKCHOMBI CTEPEOMETPHU U IEPBLIC




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHU U IEPBLIC
CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NIepPBEIE
crenctBus u3 HuX. CriocoObI 3a1aHus
HPSIMBIX U INIOCKOCTEH B TIPOCTPAHCTBE.
O0603HaYECHHS MPSIMBIX U INIOCKOCTEH

10

W300pakeHne ceveHuii MMpaMu/Ib, Kyba u
HPHU3MBI, KOTOPBIE IIPOXOJIAT Yepe3 UX
péopa. M306paxkeHue nepeceueHus
HOJIyYeHHBIX [UIOCKOCTel. PackpaluBanue
MOCTPOCHHBIX CEYCHU Pa3HBIMHU [[BETAMHU

11

N300paxkeHune cedeHui mupaMuipl, Kyoa u
HPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 X
pébpa. N300paxenue nepeceueHus
MOJTy4EHHBIX INIOCKOCTEeH. PackpammBanue
MOCTPOCHHBIX CEYEHHI Pa3HBIMH LIBETAMU

13

W3o6pakeHue ceueHni nupaMuabl, Kyba u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 X
péopa. M306pakeHue mepecedeHus
HOJIyYeHHBIX IUIOCKOCTEH. PackpainnBanme
HOCTPOCHHBIX CEYCHUIT PAa3HBIMHU [IBETAMH
M3006pakeHue cedeHN nupaMuabl, Kyba u
MPU3MBI, KOTOPBIE TIPOXOISAT YE€PE3 X
pébpa. N300paxeHue nepeceueHus
MOJIyYeHHBIX TUIOCKOCTEH. PackpainnBanme
MOCTPOCHHBIX CEYCHUIT PAa3HBIMHU [[BETAMHU

14

Metoa cneoB A1t MOCTPOCHHS CEUCH U




15

MeTox ci1emoB s HOCTPOCHHUS CEUCHUH.
CBoJiCTBa ITepeCceYCHUH MIPSMBIX U
IuI0CcKOCTeH

17

18

Merto] crieioB Julsl HOCTPOCHHS CEUCHUH.
CBoiicTBa nepecedeHni NpsAMbIX 1
MJI0CKOCTEN

TlocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM To4ukaMm Ha péopax. Co3mnanue
BBIHOCHBIX YEpTEKeH U 3aruch M1aroB
MOCTPOEHUS

TlocTpoenue ceueHuii B miupamuie, Kyoe
1o TpéM TouykaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeKeil U 3aruch M1aroB
TOCTPOCHUS

19

[TocTpoeHue ceueHuid B miupamuie, Kyoe
o Tpém Toukam Ha pédpax. Co3nanue
BBIHOCHBIX Y€pTEKeH U 3aMuch M1aroB
MOCTPOEHUS

20

21

22

Tloctpoenue ceuennii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aMUCh IIaroB
MOCTPOCHHUS

TloBropenue mianumerpun: Teopema o
MPONOPIMOHATBHBIX OTpe3kax. [Tomobue
TPEYroJbHUKOB

TloBropenune mianumerpun: Teopema
Menenas. PacueTsl B ceueHHAX HA
BBIHOCHBIX uepTexkax. Vicropus pa3BuTust
TUIAHUMETPUH U CTEPEOMETPUH




23

KonrposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

Bsaumnoe pacrnosnoxeHue npsiMbIx B
npoctpancTse. CKpenuBaroIuecs
npsivblie. [Ipr3HaKy CKpenuBatOMMIXCst
npsiMeIxX. [lapannensHeie mpsiMeie B
MIPOCTPAHCTBE

Teopema o cyliecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM MapaienbHO N
JTAaHHOU TPSIMOM, IPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA M HE JIeXKAIIei Ha JaHHOW
npsimoit. Jlemma o nepeceueHun
MapajIeIbHBIX MPSMBIX IIJIOCKOCTHIO

26

IMTapannensHOCTH TpeX nmpsMbIX. Teopema o
TpEX MapaulesIbHbIX NpsMbIX. Teopema o
CKPEIIMBAIOIUXCS MPSMBIX

27

[TapaynensHoe NpOEeKTUPOBaHHUE.
OCHOBHBIE CBOMCTBA NapajieIbHOro
npoekTHpoBaHus. M300pakeHne pa3HbIX
¢uryp B napamienbHON MPOEKIUT

28

Lentpanbhas npoexkuus. Yroia ¢
COHAIPaBJIECHHBIMI CTOPOHAMH. YTOI
MEKTy IPSIMBIMH

29

30

3ajauy Ha 0KA3aTENbCTBO U
UCCIIEI0BAHUE, CBA3aHHbIE C
pAacIooKEeHHEM NPSIMBIX B IPOCTPAHCTBE
TlonsATHs: mapayuieNbHOCTb NPSAMON U
IUIOCKOCTH B mpocTpaHcTse. [IpusHak
NapanjeNnbHOCTH NPSAMON U IJIOCKOCTH.




CBoHiCTBa NMapauIeIbHOCTH IPSIMONA U
IUIOCKOCTH

31

32

33

T'eomerpuueckue 3a1a4n Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO, CBS3aHHbIE C
MapauIebHOCTHIO MPSIMBIX M IIOCKOCTEH
B MPOCTPAHCTBE

Iloctpoenue ceueHust, NPOXOISAIIETO Yepes3
JIAHHYIO TIPSIMYIO Ha YepTexe U
napaJuleJIbHOTO JIpyroi npsiMoii. Pacuér
OTHOIICHUH

TlapanienbHas MpoeKIus, IPUMEHEHHE
VTSl TIOCTPOCHUS CEUeHHH KyOa u
napatenenunena. CBoilicTea
napaJuIeNieine1a i Ipru3Mbl

34

HapaJUICIILHBIe IIJIOCKOCTH. HpI/BHaKI/I
napauICJIbHOCTH ABYX IUTOCKOCTEH

35

36

37

Teopema 0 apasIeIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOISIIICH
4yepe3 TOUKY, He MPHHAICKALIYIO JTaHHON
IUIOCKOCTH | CJICICTBHS U3 Heé

CBo¥iCTBa MapauIeIbHBIX TIOCKOCTEH: 0
MapaJuIeNbHOCTH NPSMBIX IePECeUSHUs
NP TIEPECCUCHUH JIBYX TTapaUICIbHBIX
IUIOCKOCTEH TpeTbei

CBoiicTBa mapajuienbHbIX IIOCKOCTEH: 00
OTpe3Kax MapauIebHBIX TPAMBIX,
3aKITIOUEHHBIX MEXY MapaJuIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECEUSHHUH TPSIMOH C
JIBYMS TTapayIeIbHBIMU IJIOCKOCTSMU




38

[ToBTopenue: Teopema Iudaropa Ha
IUIOCKOCTH

39

TToBTOpEHUE: TPUTOHOMETPHS
NPSIMOYTOJIBHOTO TPEYroJIbHHKA

40

CgoiicTBa Ky0a 1 IPsIMOYTOJIEHOTO
HapaJuiesenurena

41

Brruucnenue e OTpPE3KOB B Ky66 nu
INPpAMOYT'OJIbHOM ITapaJuleJIeInIeae

42

IlepnenaukynsipHOCTD IPAMOI U
miockoctu. [Ipu3Hak
HepreHUKYIAPHOCTU NPSIMOH U
TIOCKOCTH

43

IlepnenaukynsipHOCTS IPAMOI U
miockoctu. Ilpusnax
HepleHUKYIAPHOCTU NPSIMOH U
IIOCKOCTH

44

45

Teopema 0 cylecCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOH, IPOXO ISIIIeH
4yepe3 TOUKY HPOCTPaHCTBA U
HEpIEeHIUKYISPHON K MIIOCKOCTH

IInockoctu n NEPNEHAUKYJIAPHBIE UM
NPSAMBIE B MHOT'OI'paHHHUKaXx

46

Ilnockoctu n NEPHNEHAUKYJIAPHBIE UM
NPsAMBIE B MHOT'OI'paHHHUKaXx

47

Tlepnenaukynsp u HaKJIOHHAS.
TlocTpoenue neprnenauKynsapa U3 TOUKU Ha
TIpAMYIO

48

TepnienuKynsip ¥ HaKJIOHHASI.




TlocTpoenue nepneHANKyIsIpa U3 TOYKH Ha
HPSIMYEO

Teopema o TpEx nepneHAUKyIsApax

49
(npsimast 1 oOpaTHasi)

50 Teopema o TpEx nepneHaUKyIsIpax
(npsiMast 1 oOpaTtHas)

51 VYroa MexIy CKpelHBaroIIUMHCS
HPSAMBIMU
Tlouck neprneHauKyIApHBIX IPSMBIX C

52 HOMOILBIO HEePIEHAUKYIIPHBIX
IUIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHHE
Ilocrpoenue ceuenuii kyba, Npu3MBbl,

54 MPaBUJIBHOM MMPaMUIB] ¢ HOMOLIBIO
OPTOrOHANIBHOI IPOEKUUH
TlocTpoenue ceuenuii kyda, IPH3MBL,

55 MpaBUJILHON MUPaMU/IbI C IOMOLIBIO
OPTOrOHANBHOI IPOEKLUH
CumMMeTpus B IPOCTPAHCTBE

56 OTHOCUTENBHO II0CKOCTH. IInockocTu
CHUMMETpPHUH B MHOTOT DaHHUKAX

57 IIpu3Hak neprneHuKyIIpHOCTU MPSIMOH U
IUIOCKOCTH KaK CJIeACTBUE CUMMETPHU

53 IIpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUN OT TOUKH JO IIOCKOCTH

59 IIpaBunbHbBIe MHOTOTpaHHUKH. Pacuér
PAaCCTOSHUIM OT TOUYKH [0 IIIOCKOCTH

60 Crnoco0Bb!l OIyCTUTH HEePICHIUKYIIAPBL:




CHMMETPUSI, CZIBUT TOYKH IO
MapaJuIeNnbHON MpsMoi

61

CaBur 110 HemapaieabHOH NpsMOii,
HU3MEHEHUE PacCTOSIHUM

62

KontpospHas paboTa "B3anmuoe
pacIIoNokKeHUe MPSAMBIX U IIOCKOCTeil B
npoctpaHcTee"

63

HOBTOpeHI/IeZ yroJj Mexay npssMbIMH Ha
IIOCKOCTH, TDPUTOHOMETPUS B
INPOU3BOJIbHOM TPEYIr'OJIbHUKE, TEOpEMaA
KOCHUHYCOB

64

TloBTOpeHue: yron Mexmy
CKPELIMBAIOLIMMHECS MPSMBIMU B
TIPOCTPAHCTBE

65

FEOMeTpI/I‘{eCKI/Ie MCTO/1bI BEIYHUCIICHUA
yriia MEXAy MPAMBIMHA B MHOI'OI'paHHUKaX

66

JIByrpanuslii yros. CBOWCTBO JIMHEHHBIX
YIJIOB JBYIPAHHOIO yIia

67

Tepnenaukynspuele miockoctu. CBolcTBa
B3aMMHO NEPIICHANKYISPHBIX TIOCKOCTEH

68

TIpu3Hak neprneHANKYIIPHOCTH
IUIOCKOCTEH; TeopemMa 0 IpsiMon
MepeceyeH s IBYX IIOCKOCTEH
HEPIECHUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

TIpsiMoyronbHbIi napaienenunen; Kyo;
U3MEpEeHHUs, CBOIICTBa IPAMOYTOJIBHOIO
napajueaenunesa

70

TeopeMa 0 JuaroHajay npsaMoyroJibHOTo




Tnapajuiejienumneaa u CJieICTBUC U3 Heé

71

CTepeoMeTpI/I‘IECKI/Ie 1 ONpUKJIaAHbIE
3a1a4u, CBA3aHHBIC CO B3ZAMMHBIM
PacnoJIOKEHUEM NPAMBIX 1 IJIOCKOCTU

72

HOBTOpeHI/ISZ CKpEIIUBAOIIUECH IIPSMBIE,
TapauieabHBIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OTpaHHHUKax

73

Hapa napajIeJIbHbIX IUTOCKOCTEH Ha
CKpCIIMBAIOUIUXCA MPSAMBIX, PaCCTOSAHUEC
MEXKAY CKpEeUIUBAarOIIMMHUCS IIPAMBIMU B
IPOCTBIX CUTYyallUAX

74

Paccrosaue oT TOYKH 10 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J10 IJIIOCKOCTH

75

Brruncnenue pacctosHuil Mexny
CKpELIUBAIOLIMMHCS IPSMBIMU C
HOMOIIBIO NIEPHEHAUKYIISAPHOII IIIOCKOCTH

76

71

TpéxrpaHHblii yroj, HEpaBeHCTBA I
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOTO yria

DOneMeHTHI cepuIecKoil rTeoMeTpHH:
reojie3MdecKye JMHUU Ha 3emile

78

KonTponbHas pabora "Yribl n
paccrostHuS"

79

Cucremaru3zanus 3HaHui "MHOTrorpaHHuK
M €ro dJeMeHTHI"

80

IIupamuna. Bunel nupamua. IpasunsHas
nupamuIa




[Mpu3ma. [IpsiMast 1 HAKJIOHHASI IPU3MBIL.

81 1
IIpaBunbHas npuzma

32 IIpsmoit napannenenunen, |
NPSIMOYTOJIBHBIN MapauleNenues, Kyo

Q3 Beinmykinele MHOrorpansuku. Teopema |
Diinepa
Beimykiele MHOrorpansuku. Teopema

84 Oiinepa. [IpaBuibHbIE U TOJTYNIPaBUIIbHbIE 1
MHOT'OIPaHHUKHU

85 Konrponbhas pabota "MHororpaHHuku" 1

36 TlonsTue BekTOpa Ha MIOCKOCTU U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PazHOCTB BEKTOpPOB 1

89 IIpaBuno mapamienenunena 1

90 ‘YMHOKEHIE BEKTOpa Ha YHCIIO 1
Pa3znoxenne BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JIXKAITNX B OJHOMN 1
IUIOCKOCTH

92 CkansipHOE IPOU3BEICHNE 1

93 Brruncnienne yria Mexxay BEKTOpaMH B |
HPOCTPAHCTBE

94 IIpocreiimue 3amaun ¢ BEKTOpaMu 1

95 IIpocreiimme 3a1aun ¢ BEKTOpamMu 1

96 IIpocreiimme 3a1aun ¢ BEKTOpamMu 1

97 IIpocreiimue 3a1aun ¢ BEKTOpamMu 1

98 O000611eHNEe ¥ CUCTEMATH3AIMs 3HAHUI 1




99 O0001eHNE U CUCTEMATH3alMs 3HAHUI 1
100 Hrorosas kontposibHas pabora 1
101 Hrorosas konrposibHas padora 1
102 O00011eHNEe ¥ CUCTEMATH3AlMs 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

102




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHBIE
Jara nuppoBbIe
Nen/m | Tema ypoka Konrposbnbie | IpakTuyeckne
Bcero u3yueHHus | o0pa3oBaTe/bHbIE
padoTsl padoThI
pecypcbl
IloBropenue Tems! "KoopauHatsl BeKTopa |
! HAa IJIOCKOCTH ¥ B IPOCTpaHCcTBe"
) IoBTopenue Tems! "CxanspHoe |
MPOU3BENICHUE BEKTOPOB"
3 IToBTopenue Tems! "Brruncnenue yrna |
MEX]ly BEKTOpPaMHU B IIPOCTpaHcTBE"
4 IToBTOpenue Tems! "YpaBHEHHE IPSMOH, |
MpOXOoasiei yepes aBe TouKu"
5 YpaBHEHUE MIOCKOCTH, HOPMAJIh, |
ypaBHEHUE IIOCKOCTH B OTpEe3Kax
6 YpaBHEHHUE IIOCKOCTH, HOPMAJIb, |
ypaBHEHUE IIOCKOCTH B OTpE3Kax
7 Bexroproe nponsseneane 1
3 Jluneiinble HEpaBEHCTBA, TMHEHHOE |
IIpOrpaMMHpPOBAHHE
9 JIuneiinbie HEpaBEHCTBA, JIMHEIHOE |
TIPOTrpaMMHpPOBaHHE
10 AHaTUTHYECKHE METO/IBI pacuéra yria 1
MEX/Ty IPSIMBIMH B MHOTOT paHHHKaX
1 AHanMTHYECKHEe METOJIbl pacyéra yriia 1
MEXTy IIIOCKOCTSIMU B MHOTOTPaHHHKAX
12 dopmyrna paccTOSHUS OT TOUKH JI0 1




IJIOCKOCTH B KOOpAMHATax

Haxoxenue paCCTOﬂHI/Iﬁ OT TOYKH 110

13
IJIOCKOCTH B Ky0Oe

14 Haxoxnenue paccTossHUl OT TOYKHU J10
IJIOCKOCTH B IIPaBUIIbHOM Mupamuie

15 Kontponbhas paboTa "AHanutHyeckas
reomerpus"”

16 CeueHusI MHOTOIPaHHUKOB: CTaHIAPTHBIE
MHOTOI'PaHHHUKU

17 CeueHHs MHOTOIPaHHHUKOB: METOJI CIEJIOB
CeueHUsI MHOTOTPAaHHUKOB: CTaHIAPTHBIC

18 IUIOCKOCTH, NIepecedeH s IPSIMBIX U
MJIOCKOCTEH

19 IapannenpHble OpsIMbIE U IIOCKOCTH:
napajenbHbIe CeYeHHs

20 INapannenpHble IpsIMbIE U IIOCKOCTH:
pacyéT OTHOLIECHUH
[NapannensHble IPsIMBIE U INIOCKOCTH:

21 YIIIBI MEXIY CKPEIIMBAIOLUMUCS
MIPAMBIMU
[lepnenmKyaIpHBIC IPAMBIE U

2 IUIOCKOCTH: CTaHIapPTHBIC Mapbl
NIePIEHUKYISIPHBIX IIIOCKOCTEH U
MIPSIMBIX, CHMMETPHU MHOTOIPAaHHUKOB
IepnenuKyaIpHBIC IPAMBIEC U

23 MJIOCKOCTH: TEOpPEMa O TPEX
NepIEeHIUKYISIPax

24 IlepnenauKyasipHbIE IPSIMBIE U




IJIOCKOCTH: BBIYHCJICHUA JJIVH B
MHOT'OI'paHHHUKaxX

25

26

ToBTOpeHue: MIoMma M
MHOT'OYTOJIbHUKOB, (QOPMYIIBI 1151
IoIaaeH, cooOpakeHus Moa00ust
IoBTOpeHue: MIomanH
MHOT'OYTOJIbHUKOB, (QOpMYIIBI ISt
IoIIaAeH, COOOpakeH s TOA00HS

27

TloBTOpEHME: TLIOIIA M
MHOTOYTOJIBHUKOB, (POPMYJIbI ISt
IoIaaeH, CooOpakeH s oA00us

28

Tlomaam ceyeHuii MHOTOTPaHHUKOB:
TUTOMIA/IN TOBEPXHOCTEM, paspe3anus Ha
4acTH, COOOpaKeHHS TT0100uS

29

Ilnowaam ce4eHnii MHOTOrPaHHHUKOB:
TUTOMIA/I TOBEPXHOCTEH, paspe3anus Ha
4acTH, COOOpaKeHHUS TT0100us

30

31

Kontponbhas pabora "[loBropenue:
MHOTOIPaHHUKH, CEUCHUS
MHOTOTPaHHHKOB"

O06bEM Tena. OObeM MPSIMOYroJIbHOTO
napajulelNiennumnesna

32

3anaun 00 yaBoeHuu Kyba, 0 KBaaparype
Ky0a; 0 TPHCEKLUH yriia

33

CrepeoMeTpHUecKue 3aJauu, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
TlapajutesNienunena

34

HpI/IKJ'Ia,HHBIe 3aJa4yu, CBA3aHHBIC C




BBIYKCIICHHEM 00bEMA NIPsAMOYTOJIBHOTO
napaienenumneaa

35 O0BEM NPSAMOH MTPU3MBI
16 CrepeoMeTpuyecKUe 3a/1aull, CBA3aHHbIE C
BBIYMCIIEHUEM 00BEMOB IPSIMOM MPU3MBL
37 IpuxnagHele 3a1a4u, CBsI3aHHBIC C
00BEMOM IIPSMOHN MPH3MBI
Brruncienue 006EMOB Tel ¢ TIOMOILBIO
38 omnpezenéuHoro uaTerpana. OobEM
HAaKJIOHHOM NPU3MBI
Briuncienue 00bEMOB Tel ¢ IIOMOILBIO
39 onpenenéHHoro uaTerpana. OobEM
MIUPaMUJIBI
40 Dopmyna 06béMa nupamusl. OTHOLIEHHE
00beMOB IUPaMUJL C OOLIUM YIIIOM
9 6
41 Dopmyna 06béma nmupamusl. OTHOLIEHHE
00beMOB IUPaMUJ C OOLIUM YIJIOM
6 §
4 CrepeoMeTpuUecKUe 3a/1aull, CBAI3aHHBIE C
00bEMaMy HAKJIOHHOM ITPU3MBbI
43 CrepeoMeTpuuecKUe 3a1aull, CBA3aHHBIE C
00bEMaMU TUPAMUJIBL
UKJIa{HBIE 3aJa4H 110 TeMe 'bEMBI
I "O6
Ten", CBA3aHHBIE C 00bEMOM HAKIIOHHOM
44 ", 6
TIPU3MBI
45 Ipuknanusie 3agaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIb
46 ITpumenenne 06bEMOB. Beruncienue

pacCcToAHus 10 NIIOCKOCTHU




KonrtponbHast pabota "O0bEM

47 R
MHOTOTpaHHUKA
Hunuaapudeckast HOBEPXHOCTb,

48 oOpa3zyrolye HHIHHAPUYECKOH
TOBEPXHOCTH

49 Humasap. [Ipsamoii kpyroBoil nuiauHAP.
[lnomane MOBEpXHOCTH LIMIMHAPA

50 Konnueckas mosepxHocTs, 0Opasyromye
KOHHMUecKoi noBepxHoctH. Konyc

51 CeueHue KOHYCa IIOCKOCTHIO,
MapasuIeNbHOM II0OCKOCTH OCHOBAHHUS

52 Yceuénnblit konyc. M3o6paxxenue
KOHYCOB H YCEUEHHBIX KOHYCOB

53 IInomans 6GOKOBOI MOBEPXHOCTH U
T10JIHOH MOBEPXHOCTH KOHYCa

54 Ilnomanp OOKOBOI MOBEPXHOCTH U
10JIHOM MOBEPXHOCTH KOHYca
CrepeomeTpuyecKue 3aa4u Ha

55 J10Ka3aTeJIbCTBO U BBIUMCIICHUE,
MOCTPOCHUEM CEUECHUI LIIMHAPA, KOHYyca
CrepeomeTpuiecKue 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
MOCTPOCHUEM CEUECHUH IIHIMHAPA, KOHYyca

57 IIpuknangueie 3a1a4u, CB3aHHbIE C
LUJIAHAPOM

58 IIpuknanueie 3a1a4u, CBI3aHHbIC C
LUJIAHAPOM

59 Codepa u map




60

Iepeceyenne cepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTHI0. Bun 1 m306pakenue mapa

61

62

Iepeceuenue cdeps! 1 mapa c
iockocThio. Kacanune mapa u cdepsr
TUIOCKOCTEIO. Brn n m306paskenue mapa
VYpaBuenue cdepsl. [nomans chepst u eé
yacTeit

63

CummMmeTpust cdepsl U mapa

64

CrepeoMeTpuuecKie 3a1aun Ha
JIOKa3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIC CO cepoil U IapoMm,
MIOCTPOCHUEM UX CCUCHUI IIIOCKOCTBIO

65

CrepeoMeTprUeCKUE 3a1aun Ha
JIOKa3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIC CO Cepoil U mapoMm,
MIOCTPOCHHEM UX CEUCHUI IIIOCKOCTBIO

66

IMpuknagusle 3a1a4u, CBI3aHHbIE CO
cdepoit u mapom

67

ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,
BBIYHCIICHHUSI B OKPY)KHOCTH, CTaHIapTHBIE
noxoous

68

PaznuyHble KOMOMHAIIMH TET BpallleHus 1
MHOT'OI'PaHHUKOB

69

3anaun o teme "Tena u MOBEPXHOCTH
BpauieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"




71

KonrtponbHnast pabora "Tena u
TIOBEPXHOCTH BparieHus"

72

O6bém muuaapa. Teopema 00 00bEMe
MPSIMOTO LMIHHIpA

73

Beruncnenue 06bEMOB Tel ¢ IOMOIIBIO
omnpenenéHHoro uaTerpana. OobEM
KOHyca

74

TInowmaayu 60KOBOM U MOJTHOMN
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuUeCKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMOB LIUJIMH/IPA,
KOHyca

76

IIpuknanueie 3agaun no teme "OO0BEMBI U
TUIOLIA/IU MTOBEpXHOCTEH Ten"

71

78

79

O0BEM 11apa U LIaPOBOTO CEKTOPA.
Teopema 06 06bEéMme mmapa. [Tnomaas
cdepol. CrepeoMeTpUUecKUe 3a1a4H,
CBSI3aHHBIC C BEIYHCICHHEM 00BEMOB
1apa, IapoBOro CerMeHTa u apoBoro
CeKTopa

IIpuknangusie 3anaun no reme "OOBEMBI
Ten", cBsI3aHHbBIE ¢ 00BEMOM I1apa u
wIomaaeko chepbl. COOTHOLICHHS MEKITY
IUIOIIAIIMH IOBEPXHOCTEH 1 00bEMaMu
MOJOOHBIX T

Tloro6HbIe Tea B MPOCTPAHCTBE.
N3mMeHenne o6bEMa pu 1Mo 100 uH.
CrepeoMeTpHIeCKUE 3a]1a4H, CBSI3aHHbBIE C




BBEIYHCIICHUEM 00BEMOB TEN U ILUIOIMAICH
TTIOBEPXHOCTEN

80

Konrponbhas padota "[Tnomanu
TOBEPXHOCTU U 0OBEMBI KPYIJIbIX TEl"

81

JBrokeHust npoctpaHcTBa. OTOOpasKeHHsI.
JlBrxeHus 1 paBeHCTBO (uryp. Oomue
CBOJCTBA JIBIKCHUH

82

Buer nBmkeHuil: mapaienbHbII
MEPEHOC, EHTpaIbHas CAHMMETPHSI,
3epKaJibHasi CHMMETPHS, IIOBOPOT BOKPYT
psiMOU

83

IIpeobpazoBanus nogoowus. [Ipsmas u
chepa Ditepa

84

FeOMeTpI/I‘{eCKI/Ie 3a/1a4yu Ha NPUMEHEHUE
JBUKCHUA

85

Kontposnbhast pabota "BexTops! B
npocrpancrae"

86

O6o6mmaroiee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aINs 3HAHHH:
"[TapayuiennbHOCTh NPSMBIX M INIOCKOCTEH
B IpocTpaHcTBe"

87

O6o6uraroree nmopropenure 11 nmoHsTHIA U
MeTo0J10B Kypca reomerpun 10—11
KJIACCOB, CHCTEMATH3AIINs 3HAHHM:
"Bekrops! B mpocTpaHcTBe"

88

O6o6mraroree mosropenue 11 MoHATHIA U
MeTo0J10B Kypca reomerpun 10-11




KJIACCOB, CHCTEMATH3AIINs 3HAHHM:
"Bekrops! B mpocTpaHcTBe"

89

90

91

O6o6maroiee nopropenue 11 nousTuid u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3AINs 3HAHHH:
"O6beM MHOTOTpaHHUKA"

Oo6ob6unraromee mopropenue 11 noHsTHA 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6uraroiee nmopropenure 11 nmoHsTHA U
MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHI:
"[Toma iy MOBEPXHOCTH U 0OBEMBI
KpYTJbIX Ten"

92

O6o6mraroree mopropenre 11 moHATHIA U
MeToJ10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHI:
"[Tnomaay MOBEPXHOCTH U 0OBEMBI
KpYyIJIBIX Ten"

93
94

95

HtoroBast KOHTpOJIBHAS paboTa
HtoroBast KOHTpOJIBHAS paboTa

TloBTOpenue, 06001ICHHE U
CHUCTEMaTH3AIMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH




97

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

98

99

100

Hcropus pa3BuTs crepeoMeTpun Kak
HayKH " €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BuTus crepeoMeTpun Kak
HayKH ¥ €€ poJib B pa3BUTUH
COBPEMEHHBIX WH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT M

101

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BuTHs crepeoMeTpun Kak
HayKH " €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

OBLIEE KOJIMYECTBO YACOB I10
IMPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

* MaTtemaruka: anrebpa v Hauajia MaTeMaTUYECKOTO aHaIn3a, TeOMETPHSI.
I'eometpus, 10-11 knaccel/ [loropenos A.B., AkiinonepHoe o011eCTBO

«H3paTenbCcTBO «HpOCBGH_ICHI/IC»

METOANYECKHUE MATEPHAJIbBI JJISA YYUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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