AnHoTanus K padoueit mporpamme OOII COO (10 —11 kacchi)

MyHunumnansHoe 010 PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«bepesonckas cpenuss mkona Ne 1 um. E.K. 3pipsHoBay»

AHHOTAIUA K padoyeil nporpamme
yueOHoro npeamera «I'eomerpus (yriy0JieHHbIH yPOBEHb)»

PabGouass mporpamma yueOHOro mnpeamera «I'eomerpusi (Yriiy0JieHHBIH YPOBEHB)»
oOs3aTenbHONM TpeaMeTHoM obnactu «Martematuka M uHopMaTuka» paspaboTaHa B
cootrBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC COO u peanuzyercs 2 roga ¢ 10 mo 11 kimaccsl

Pabouas nporpamma paszpaboTaHa rpynmnoil yuurtesneil B COOTBETCTBUU C MOJIOKEHUEM O

pabouux mporpaMMax U OrpeaessieT OpraHu3alio 00pa3oBaTeIbHON 1EATEIbHOCTH YUUTENEM B
LIKOJIE TIO OMPECICHHOMY y4eOHOMY NPEAMETY.

Pabouas nmporpamma yuebnoro npenmera sisisiercs yactbto OOIT COO, onpexnenstomeii:

- COZIEP/KaHHUE;

- INIAHUPYEMBbIE PE3YNbTaThl (JINUHOCTHBIC, METANPEIMETHBIC U MPEIMETHBIE);

- TEeMAaTHYeCKOe IUIAHMPOBAHUE C YYEeTOM pabodeid NporpaMMbl BOCHHUTAHHS U
BO3MOJKHOCTBI0 Hcob3oBanus JOP/IIOP;

- IOYPOYHOE IJIAHUPOBAHUE.

Pabouas nmporpamma oOCyXJeHa U MPHUHITA PEIIEHUEM METOAMYECKOro 00bEeTUHEHUS U
CorJIacoBaHa 3aMECTHTENIeM AUPEKTOpa Mo ydeOHo-BocnuTaTenbHol padbore MBOY BCIHI Ne 1
uM. E.K. 3pipsinoBa.

Hara 31.08 2023 .

MUHWUCTEPCTBO MPOCBEIEHNST POCCUNCKON ®EJEPALIUI




MunucrepcTBo 00pazoBanusi KpacHosipckoro kpas
MyHununanbHbId 0TAE 00pa3oBaHus aiMUHKUCTpaluu bepe3oBckoro paiiona

MynununanbHoe Or0KETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«bepesoBckas cpennsisa mkona Ne 1 um. E.K. 3bipsiHoBay

PACCMOTPEHO COI'TTACOBAHO YTBEPXIAIO
MOO TOYHBIX HayK 3amectutenb qupekTopa no YBP mupekrop MBOY BCI Ne 1 um.
( ) ( ) E.K. 3bipsiHOBa
[Tporokon Nel " " 202___r. ( )
or" " 202 T. [Tpuka3 Ne
" " 202 r
PACCMOTPEHO COI'TTACOBAHO YTBEPXIAIO
MOO TOYHBIX HayK 3amectutenb qupekTopa no YBP mupekrop MBOY BCI Ne 1 um.
( ) ( ) E.K. 3pipsiHOBa
[Mporokon Nel " " 202___r. ( )
or" " 202 T. [Tpuka3 Ne
" " 202 r

PaGouast nporpamma
ydeOHoro npeamera «l'eoMerpusi. YTiyOJaeHHBIN YPOBEHB
it ooyyatomuxcs 10-11 kmaccos

CocraBuTENb:
YYUTEIThb MAaTEMAaTHKH
JlaBbimoBa T.A.

. bepesoBka 2023



IHOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBiseTCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro o0Iero oopazoBaHMs, TaK Kak 00eCHEUHMBACT BO3MOXKHOCTb M3YY€HHs JHCLUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTU U MPEAMETOB I'yMaHUTapHOTro HuKiIa. [I0CKOIbKY Joruueckoe MplluieHue, (popMupyemMoe npu n3ydeHHuU 00yJaroIuMHUCs
MOHSATUMHBIX OCHOB T'€OMETPUH, IIPU T0OKA3aTEIbCTBE TEOPEM U IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKACHUN IIPH PEIIECHUU F€OMETPUYECKUX 3a]a4, YMEHHE
BBIJIBUTATh ¥ ONPOBEPIaTh TMIIOTE3bI HEITOCPEICTBEHHO HCIIONB3YIOTCS MIPH PELICHUHN 33j[ad €CTECTBEHHO-HAYYHOTO [IUKJIa, B YACTHOCTH (PU3MYECKHX 3a/1a4.

Llenp ocBoeHMs MporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha yriyOaE€HHOM YpOBHE — Pa3BUTHE MHIMBUAYAJIBHBIX CIIOCOOHOCTEH OOydYaromuxcs mpu
M3YYEHUH TEeOMETpPUH, KaK COCTaBIsIONIEH MpenMeTHo oOmactu «Martematuka u uH(pOpMaTHkay dyepe3 oOecreueHue BO3MOKHOCTH MPHOOpETEeHUs u
UCIOJIb30BaHUsl 0ojiee IIyOOKMX TI€OMETPUYECKUX 3HAHUM M JEHCTBUM, CHEHU(PUYHBIX I€OMETPUM, U HEOOXOAMMBIX JUIsl YCHEIIHOIo Hpo(eCCHOHATIBHOIO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAHUEM MATEMAaTUKH.

[TpropuTeTHBIMU 3aJJauaMK Kypca T€OMETPHUU Ha YTiyO0JIEHHOM YpOBHE, paCIIUPSIOIMMY U YCHIIMBAIOLUIMMHU Kypc 0a30BOr0 YPOBHS, SIBIISIOTCA:
pacipeHue MpeaCTaBIeHHs O TEOMETPUH KaK YaCTH MUPOBOW KYJIbTYPHI M (JOPMUPOBaHHE OCO3HAHHS B3aMMOCBSI3U TE€OMETPUH C OKPYKAIOLTIM MHPOM;

q)OpMI/IpOBaHI/Ie MMpeaACTaBJICHHUA O MTPOCTPAHCTBCHHBIX (1)I/II‘yan KaK 0 BaXKHEHUIIINX MaTeMaTHICCKHX MOZCIIAX, TMTO3BOJIAIOIUX OMMMUCBIBATE U U3YyYaTh PA3HBIC
SIBJICHUS OKPYXKAromiero Mmupa, 3SHaHue MOHSATHUIHOTO arrapara 1o pasaciy ((CTepeOMeTpI/IH» yqe6Hor0 Kypca recOMETpuu,

(bOpMHpOBaHHe YMCHUS BJIAICTh OCHOBHBIMU IMOHATHUAMU O MMIPOCTPAHCTBCHHBIX q)Hl"yan 1 X OCHOBHBIMHU CBOI’ICTB&MH, 3HAHUC TCOPCM, q)OpMy.]'I U YMCHUC
HUX NPUMCHATL, YMCHUA NOKA3bIBATh TCOPEMBI U HAXOUTH HCCTAHIAPTHLIC CITOCOOBI peuiceHusd 3a1a4;

dbopMUpOBaHNE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJIENSIX U B PEaIbHOM MHUpPE MHOTOTPAaHHUKHU U Tejia BpallleHUs, KOHCTPYUPOBATh T€OMETPHUUECKHE
MOJIEJIH;

(dbopMHpOBaHNE TOHUMAHNS BO3MOKHOCTH aKCHOMaTHYECKOI'0 NOCTPOEHUS MaTeMaTHUECKUX TeOpuid, (OpMHUPOBaHNE OHUMAHHUS POJIM aKCUOMATHKU TPU
IIPOBEJICHUH PACCYXKACHUI;

(dbopMHpOBaHHE YMEHUS BIaJIeTh METO/JaMH J0Ka3aTelIbCTB M aJTOPUTMOB PEIICHHs, YMEHHUS UX HNPUMEHSTh, IPOBOJUTH J0KA3aTeNbHBIE PACCYKICHUS B
XOJIe PELICHUs] CTEPEOMETPHUECKUX 33734 W 3a/ad C MPAaKTUYECKUM COAEp)KaHUuEeM, (OPMHPOBAHUE IPEJICTABICHUS O HEOOXOIMMOCTH IO0Ka3aTeNbCTB MpPU
000CHOBAaHMU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATUKH B MPOBEICHUH JACTYKTUBHBIX PacCyKICHUI;

Pa3sBUTHEC U COBCPIICHCTBOBAHUEC HHTCIIICKTYAJIBHBIX W TBOPYECKHUX CrocoOHOCTEH 06yqaloumxcs[, IM03HABATEIILHOM AKTUBHOCTH, HCCJICI0BATEIIbCKUX
yMCHHﬁ, KPUTHYHOCTH MBIIUJICHHA, MHTCPECA K U3YUCHUIO TCOMCTPUH,



¢dopmupoBanre (HyHKIIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUS PACIO3HABATH IPOSBICHUS T€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX CUTYallUsAX U NPU H3YYCHHHM APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHHUS 3aBHUCHUMOCTEHl U 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEATIbHBIX CUTYALMH, NCCIEI0BAHUS IOCTPOEHHBIX MOJIENIEH, HHTEPIIPETALMU [IOJTYyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COZIEp)KATENIbHBIMU JIMHUSIMH y4deOHoro Kypca «l'eomerpus» B 10-11 kmaccax sistorcsi: «lIpsMble M IMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpaiieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OIEPUPOBATH MOHATHUSIMEY, PEICBAHTHBIMU I'€OMETPUHU HA yriIyOJaEHHOM ypoBHE oOydeHus B 10—
11 xkmaccax, OTHOCHTCS KO BCEM COJAEpKATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMHpOBaHHE JIOTMUECKUX YMEHHM pacrpeneisiercss HE TOJbKO IO
coJiep KaTeNIbHBIM JJMHUSAM, HO U 110 TojiaM o0yuenus. Conepxanne o0pa3oBaHMs, COOTBETCTBYIOIEE MMPEAMETHBIM pe3ylibTaTaM ocBoeHust DepepanbHoil paboueit
MIPOrPaMMbl, pacrpeneaEHHbIM M0 rojiaM 00yueHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIHUITHATIBHBIM BOIIPOCAM O0yYarorecs
oOpamanich HEOJHOKPATHO. DJTO TMO3BOJIIET OPraHU30BATh OBJIAJICHUE TEOMETPUYCCKHMH IOHSATHUSMHU W HaBBIKAMU IIOCJICIOBATEIIBHO M IOCTYIATEIBHO, C
COOMIOICHHEM TPUHLMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY I'€OMETPHUYECKHMX MPEICTaBICHUN OOYyYarolIMXCs, pacIiupsis |
yroayossisi e€, 00pasysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOIEHHOM YPOBHE [TO3BOJISIET:

co3lmaTh yciuoBus Uil AuddepeHnuanuy o0ydeHus, TOCTPOCHUS MHIUBHIYaJIbHBIX 00pa30BaTEIbHBIX HPOTpaMM, OOECHEeUUTh YIIIyOJEHHOE W3ydeHHe
reOMETPHH KaK cocTaBysitolel yueoHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYaIOIIUXCSl K MPOJOJKEHUIO MU3YyUeHHUsT MaTeMaTHKU ¢ yuéToMm BbIOOpa Oymymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o0mmM 1 rpodeccnoHaITbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» Ha yriayon€HHoM ypoBHe oTBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 vaca B Henento), B 11 kiacce — 102

yaca (3 Jyaca B HEJIEIIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE



OcHOBHbIE TIOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MpOCcTpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosiokeHHe NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, MapajUleNIbHble M CKpEIUMBAIOIIUecs NpsAMble. [Ipu3HakM CKpeIMBaIOIINXCS
npsaMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NAapaJUIebHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX IMPSAMBIX, N1apaUICIbHOCTD
npsMoil um miuockoctu. [lapajuienbHOe W LIEHTpajdbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE CBOMCTBA NapajlIeIbHOTO IPOEKTHUPOBAHUS.
N3o6pakenue Gpuryp B mapasienbHONU MPOSKIUH. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI MEX1y MPSMBIMU B IpocTpaHcTBe. [lapaniensHoCTh MII0CKOCTEH:
napajJiesibHble IUIOCKOCTH, CBOMCTBa NapajjielbHbIX IIocKocTed. IIpocreifiine npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpajiap, NapajuiesenuIne],
IMOCTPOEHUE CEUCHHUIA.

[lepneHUKYIAPHOCTD NPSMON U IIJIOCKOCTH: NEPHEHAUKYJIAPHBIE MIPSMBIE B IIPOCTPAHCTBE, NPSMBIE MapaJUICIbHbIE U IEPIECHIUKYIISPHBIE K IUIOCKOCTH,
MIPU3HAK NEPIEHIUKYISIPHOCTU NPSAMOH U IUNIOCKOCTH, TEOPEMA O MPSIMON NEPIEHIUKYIAPHON TIocKocTH. OpToroHanbHOe NpoekThupoBanue. [lepnenauxynsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT HPAMOM 10 IMIIOCKOCTH, MPOEKIMs (GUTYyphbl Ha MIOCKOCTb. IlepneHuKyIspHOCTh MIIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX NepHeHANKYIIApax.

VYIuBl B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOU U INIOCKOCTBIO, ABYTPAHHBIN yroJl, JIMHEMHBIM yroJl ABYTPaHHOTO yrila. TpEXrpaHHbI U MHOTOIPAHHBIE YIJIbL.
CBolicTBa IUNIOCKUX YIJIOB MHOIOTpaHHOro yria. CBOMCTBA INIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JIs1 TPEXIPAHHOTO

yria.

MHOrorpaHHUKHU

Buibl MHOTOTrpaHHUKOB, pa3BEpTKa MHOTOTpaHHuKa. [Ipu3ma: n-yroibHast mpu3Ma, psiMasi U HaKJIOHHAS MPU3MBbI, OOKOBas U MOJTHAs TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, TpsIMOYTOJIbHBIN MapajUieJenuIe ] U ero cpoiicTpa. KpaTyaiiiue myTu Ha MOBEPXHOCTU MHOTOTpaHHuKa. Teopema Diinepa. [IpocTpancTBennas
teopeMa [ludaropa. [Mupamuaa: n-yroiapHas nupamuia, MpaBuibHas U yceu€HHas mupaMmuabl. ColicTBa pédep M OOKOBBIX T'paHEl MpaBUILHOW MUPAMHIBIL.
[IpaBunbEHBIE MHOTOTPAHHUKY: TIpaBUJIbHAS TTPU3MA U MIPaBUJIbHAS MUPAMUJIA, TIPABUIIbHAS TPEYTOJIbHASI MUPAMK/Ia U IPABUIILHBIN TeTpadap, kyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTadAp, JOAECKAIP U UKOCAIP.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60KoBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, MJIOMIAb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSIMO Mpu3Mbl. [L1omans 00K0BOI MOBEPXHOCTH U TMTOBEPXHOCTH MPABUIIHLHONM MHUPAMUIBI, TEOpEMa O TUTOMIAIN
YCEUEHHOU MMUPAMU/IBI.

CI/IMMCTpI/ISI B IMPOCTPAHCTBC. DJIEeMEHTHI CUMMCTpPUH T[PAaBUJIBHBIX MHOT'OI'PAHHHUKOB. CI/IMMCTpI/IH B IIPAaBUJIBHOM MHOI'OI'PAaHHUKC. CHUMMCTPHUA
Mapajjieacnuiica, CMUMMETPUA MMPAaBUJIbHBIX TIPHU3M, CUMMCTPU A HpaBHHBHOﬁ nupaMuJbl.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE
[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, [UIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIE, COHAINPABICHHBIE M IPOTHUBOIOJIOKHO

HaIlpaBJIEHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. J|eHCTBUS C BEKTOPAMU: CIOKEHHUE U BBIYMTAHNE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
gucyo. CBOMCTBA c10xkeHUs BEKTOpoB. CBONCTBA YMHOXEHUS BEKTOpa Ha uuciio. [loHsTue kommiaHapHble BEKTOPBI. [Ipu3HaK KOMIUTAaHApHOCTU TPEX BEKTOPOB.



IIpaBwiio napamienenunena. Teopema o pas3nokXeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsiMoyrosbHas cucrema KOOpPAHMHAT B IIPOCTPAHCTBE.
Koopaunats! Bektopa. CBsI3b MEXy KOOpIAUHATAMH BEKTOpA M KOOPJIWHATAMH TOYEK. YTOJ MKy BekTopamu. CKansipHOe MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHS: TUIMHIPUYECKAs TIOBEPXHOCTh, KOHMYECKAsi TOBEPXHOCTh, ChepruecKasi MOBEPXHOCTh, 00pa3yrolre MoBepxXHOCTel. Tena BpalmeHus: HHIHHID,
KOHYC, yCeu€HHBIH KOHYyC, ctepa, map. B3zaumnaoe pacnosnoxenune cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0pakeHune Ten BpamieHHs Ha
wiockocT. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O06BéM. OcHoBHBIE cBOMCTBA 00bEMOB Te. Teopema 006 00bEME NPAMOYTOIBHOIO Hapajienenunena u ciaeacTBus u3 He€. O0bEM NMpsIMOM M HAKJIOHHON
IIPU3MBI, HWJIMH]IpA, TUPaMU/bl U KoHyca. OOBEM 11apa 1 apoBOTr0 CETMEHTA.

KoMmOunammu Tten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B HWJIMHIP, ONMUCAaHHAs OKojo uuiauHApa. [lepecedenne cdepbr u mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [ToHSTHE MHOTOrpaHHHKA, OMMCAHHOTO OKONO cdepbl, chephl, BIHUCAHHON B MHOTOTPAHHUK HIIM TEJO

BpalICHUSI.

[Tnomane MOBEPXHOCTH LUIUHIpPA, KOHYCa, TUiomaab cepsl u e€ vacreir. [logobue B mpoctpanctBe. OTHOUIEHHE 00BEMOB, TUIOMIAJEH TMOBEPXHOCTEHN
nono6HbIX uryp. IIpeoOpazoBanue nogodus, romoteTHs. Penienue 3a1a4y Ha MIOCKOCTHU € UCTIOIb30BAaHUEM CTEPEOMETPUUYECKUX METOI0B.

[TocTpoeHue ceueHUil MHOTOTPAaHHUKOB W TE€J BpAlLlEHUS: CEYEHMs] WIMHJpaA (MapajijiesIbHO U MEPHEeHIUKYISIPHO OCH), CeYeHUs KOHyca (mapasuleibHble
OCHOBAHHIO M MPOXOASIINE Yepe3 BEpIINHY), CeYEHHUs IIapa, METObl IMOCTPOCHUS CEYCHUH: METOJl CIelOB, METOJ BHYTPEHHErO NPOEKTUPOBAHMS, METO]
IIEPEHOCA CEKYIEN TUNIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannun Haja BEKTOpaMu. BekTopHOoe yMHOXEHHE BEKTOpOB. CBOMCTBA BEKTOPHOro yMHOXkeHMs. IIpsimoyrosbHas cucrema
KoopauHaT B rpoctpaHcTBe. Koopaunare! Bektopa. Paznoxenue Bektopa no 6asucy. KoopanHaTHO-BEKTOPHBIN METO/I IIPH PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

J{BM:KeHHS B IPOCTPAHCTBE



JBmwxeHust npoctpancTBa. OtoOpakeHus. [IBwkeHus u paBeHCTBO (uryp. OOmiye cBoiicTBa ABMKEHHH. Buibl ABMKEHMI: mapasienbHbIA TEpeHoc,
LEHTpaIbHAsl CHMMETPHS, 3epKaJIbHAasi CHMMETPHSI, ITOBOPOT BOKPYT npsiMmoid. [IpeoOpazoBanus mogobust. [Ipsmast u cdepa Ditnepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YUYEBHOI'O KYPCA «T'EOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTh TPAXKAAHCKOW TO3MIUHU OOy4aromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHa POCCHUHCKOTO OOINECTBa, IMPEACTABICHUE O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM, MPOIEAYyp TPakIaHCKOro o0IiecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHE
B3aMMO/ICHCTBOBATH C COIMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIUSIMU U HA3HAYCHUEM;

2) NaTPpUOTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTb POCCUICKOM TPaKIAHCKON MICHTUYHOCTH, YBAKEHUS K TPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTEMATHUKH, IICHHOCTHOE OTHOIIICHHE K
JTOCTHKEHHSIM POCCHUICKUX MAaTEMAaTHKOB M POCCHUUCKOM MaTEeMaTHYECKOM IIKOJIbI, UCIIOIB30BAHUE ITUX JOCTHIKEHUN B JAPYrHMX HayKaxX, TEXHOJOTHUSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUC NOYXOBHBIX LICHHOCTEH pOCCHfICKOFO Hapo/Ja, C(bOpMHpOBaHHOCTL HPAaBCTBCHHOI'O CO3HAHHSA, OSTHYCECKOI'O0 IIOBCACHHA, CBA3AHHOTO C
MPAKTUYCCKUM IMPUMCHCHUCM JOCTHKEHUI HAaYKH U JCATCIbHOCTBIO y‘IéHOTO, OCO3HAHHC JIMYHOI'O BKJIaAa B TIOCTPOCHHUC YCTOIZQHBOPO 6y2ly1l[€1"0;

4) 3cTeTHYeCKOe BOCITUTAHHE:

9CTCTUYCCKOC OTHOLICHUC K MUPY, BKIIFOYasd 3CTCTUKY MATCMATUUCCKHUX 3aKOHOMCpHOCTCﬁ, O6’beKTOB, 3aaad, pemeHI/Iﬁ, paCCY)KHCHHﬁ, BOCIIPUUMYNBOCTD K
MAaTEMAaTUYCCKHUM acCIICKTaM pa3JIMYHbIX BUJOB NCKYCCTBA,

5) ¢pusnyeckoe BoCIUTaAHHE:



c(OPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTHYeCKHe 3HAaHHUS B MHTEpecax 3J0pOBOT0O M 0e30macHOro o0pasa jKW3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBbIO (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, perysipHas Gu3nuueckas akTUBHOCTS), (DU3HUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSIX CHOPTUBHO-03J0POBUTENIBHOM J1€ATEIBHOCTBIO;

6) Tpy/10BO€ BOCIMTAHHE:

TOTOBHOCTB K TPYJly, OCO3HAHUE IICHHOCTH TPYAOIIO0MS, MHTEPEC K pa3IuvHbIM chepam npodeccHoHATBHON e TEIBHOCTH, CBI3aHHBIM C MAaTEeMaTUKOU H
e€ TPUIOKEHUSMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP Oyaymied mnpodeccur W Peaau30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh U
CIOCOOHOCTH K MaTEMAaTHYECKOMY 00pa30BaHHIO U CaMOOOPA30BAHHIO Ha MPOTSHKCHUH BCEH JKHU3HHU, TOTOBHOCTh K AKTHBHOMY YYACTHIO B PEIICHUH MPAKTHYECKUX
3a/1a4 MaTeMaTUYECKOI HAMPaBICHHOCTH;

7) 3KOJIOTHYEeCKOe BOCTTUTAHHUE:

C(i)OpMI/IpOBaHHOCTI) 9KOJIOTUUECKOMN KYJbTYpPbI, IOHUMAaHUEC BJIUAHUS COLMAJIBHO-D3KOHOMHUYCCKHUX MNPOHCCCOB HA COCTOAHUC HpI/IpOI[HOI;'I n COHI/IaJH)HOI\/JI
Cpefibl, OCO3HAHUE TIIOOATHLHOTO XapaKTepa SKOJOTMYECKUX MpoOIieM, OPUCHTAIMS HAa NPHUMCHCHHE MATEMATHYECKUX 3HAHWM JUIA PEIIeHHUs 3a1ad B 00JacTu
Opr‘)KaIOHICﬁ CpCabl, IMNIAHUPOBAHUEC IMTOCTYIIKOB 1 OLICHKHU UX BO3MOKHBIX HOCHCI[CTBI/Iﬁ JJIsA OKPY)KaIOHICﬁ CpCabl;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOLIErO COBPEMCHHOMY YPOBHIO Ppa3BHTHsS HAyKH H OOIICCTBEHHOW MPAKTUKH, MOHHUMAaHHE
MaTeMaTHUECKOMN HAayKH Kak C(l)epI)I YeJI0BEUECKOM ACATCIIbHOCTHU, J3TallOB eé PasBUTUA W 3HAYUMOCTU [JIsI PA3BUTUA LUBUIIN3allWM, OBJIAJICHUC SA3BIKOM

MaTeMaTUKU U MaTeMaTH4YeCKOMU Ky.]'[bTypOﬁ KakKk CpCACTBOM IIO3HAHHA MHUPA, TOTOBHOCTb OCYHICCTBJIATH INMPOCKTHYHO U HUCCIICAOBATCILCKYIO JACATCIIbHOCTDH
WHAUWBUAYAJIBHO U B I'PYIIIIC.

METANIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBePCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jjornyeckue aeiicTBUA:

BBIABJIITE W XapaKTCPpU30BaTb CYIMICCTBCHHLIC IIPU3HAKHM MATEMAaTHYCCKUX 06’I)CKTOB, HOHﬂTHﬁ, OTHOIIICHUHN MCXKIAY IOHATHUAMMU, q)OpMy.]'H/IPOBaTI)
OIIPCACIICHUA HOHHTHﬁ, YCTaHABJIMBATb CyH.ICCTBGHHBIﬁ MpHU3HAK KHaCCI/I(I)I/IKaLII/II/I, OCHOBAHUA JJIA O606H.[CHI/I${ " CPABHCHUS, KPUTCPHUU ITPOBOAUMOI'O aHAJIN3Aa,



BOCIIPUHUMATh, (POPMYITUPOBATH U MPEOOPa30BLIBATH CYXKIECHUS: YTBEPAUTEIbHbBIC U OTPULIATENIbHbIC, €MHUYHBIC, YACTHBIC U 00IUE, YCIOBHBIE;

BBIABJIATE MATCMATUYCCKUEC 3aKOHOMCPHOCTHU, B3AaMMOCBA3U U ITPOTHUBOPCUNSI B (I)aKTaX, JaHHBIX, Ha6HIOIIeHI/I$IX " YTBCPIKACHUAX, NpCjiaraTb KpUTCpUuun JIsd
BbISABJICHUSA 3aKOHOMepHOCTeﬁ u HpOTHBOpeqHﬁ;

AC€JIaTh BBIBOJBI C MUCITOJIb30BAHHUEM 3aKOHOB JIOTUKHW, ACAYKTHUBHBIX U HHAYKTUBHBIX YMOBaKHIOquHﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ I10 aHAJIOTUH,

IIPOBOJAUTH CAMOCTOSATEIBHO J0Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPXKIACHHMM (IpsAMble M OT MPOTUBHOIO), BBICTpaUBaTh apryMEHTALUIO, MPUBOAUTH
IIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJCHUS U BBIBOJIBI,

BbIOMpaTh croco0 pelieHus: yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS, BHIOMpATh HauboIee MOAXOMAUINI C YUETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbcKue AeiicTBHU:

HCIIOJIb30BAaTh BOIIPOCHI Kak I/ICCJ'IeI[OBaTGJ'IBCKI/II‘/'I HHCTPYMCHT IIO3HAHUA, (I)OpMy.]'II/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYI-OH_[I/IG IMPOTUBOPCYUHC, HpO6JICMy,
YCTaHaBJIMBATh KCKOMOC U JJaHHOC, (1)OpMI/IpOBaTI) TUIOTE3Yy, apryYMCHTUPOBATH CBOIO ITO3UIIUIO, MHCHHC,

MMpOBOAWUTL CaMOCTOATCIIBHO CHJIaHI/IpOBaHHI)If/i OKCIICPUMCHT, HCCICAOBAHHUC 110 YCTAHOBJICHHIO 0COOEHHOCTEH MaTEeMaTHYECKOIrO O6’I)CKTa, SABJICHUA,
Impouecca, BbISABJICHUIO 3aBUCUMOCTEH MCIKAY O6LCKTaMI/I, SABJICHUAMU, IIPOLIECCAMU,

CaMOCTOATCIIbHO CI)OpMy.]'II/IPOBaTL O606H_ICHI/I$I U BBIBOABI IIO pPE3yJibTaTaM HpOBeI[éHHOFO H8.6J'IIOIICHI/I$I, HCCJICAOBAaHNA, OLCHUBATH HNOCTOBCPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, BEIBOAOB U O606H.[€HHI>1;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUTATH MIPEAIIOJIOKEHHS O €70 PA3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ undopmanmeii:
BBISIBJIATH 1€(DUIIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U /IS pEILIeHUs 3a/1auH;

BbIOMpaATh MH(OPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHBIX BUIOB U
¢bopm npencTaBieHMs;

CTPYKTYpUPOBaTh MH(OPMAIIHIO, TPEJCTABIAT €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IPahUUECKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE el CTBUS
Oouenne:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYXKACHHA B COOTBCTCTBUU C YCIIOBUAMHU U LECISAMU O6IJ_I€HI/I$I, sSICHO, TOYHO, 'PaAMOTHO BbIPpA’KaTb CBOIO TOYKY 3PCHUS B
YCTHBIX U MMCbMCHHBIX TCKCTAX, 1aBATb IMOSICHCHUS 110 X0y PCHICHHUA 3aJa4Y1, KOMMCHTHPOBATH HOJIY‘-ICHHBIﬁ PpE3yJIbTar,

B X0JIe OOCYXJCHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, MPOOJIEMBI, pelIaeMoi 3ajadd, BHICKA3bIBaTh HJICH, HAICJICHHBIC HA TOUCK
pEIIeHNs, COMOCTABIATh CBOU CYXACHUS C CYKJICHUSMHU JAPYTrUX YYACTHUKOB JMaora, oOHapyXKMBaTh pa3iinyMe U CXOJCTBO MO3UIMI, B KOPPEKTHOU (opme

(dbopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MMPEACTABJIATE PC3YJIbTAThl PCIICHUA 3aJa4u, SKCIICPUMCHTA, UCCICAOBAHUSA, ITPOCKTA, CaMOCTOATCILHO BI)I6I/IpaTI) q)OpMaT BBICTYILJICHUSA C y‘IéTOM 3aga4
MNpe3CHTallUU U 0COOEHHOCTEN ayAUTOPUH.

PeryisiTuBHbIE YHHBepCcaJIbHbIE Y4eOHbIe IeiicTBUS
Camoopranmszaums:

COCTABIIATh IUIAH, AJTOPUTM peIIeHUs 3aJa4yd, BbIOMPATh CHOCOO peIIeHUs C Y4ETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI pelIeHU ¢ y4éTOM HOBOM HH(pOpMaILHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BIIaJIETh HAaBBIKAMH I103HABAaTENbHON pe(dlIeKcHH KaKk OCO3HAaHUS COBEPIIAEMBIX ACHCTBHM W MBICIMTEIBHBIX TMPOIIECCOB, UX PE3YNbTAaTOB, BIAICTh
crocobaMu caMoOIIPOBEPKH, CAMOKOHTPOJIS IIPOLecca U pe3ysIbTaTa pelieHNsl MaTeMaTH4eCKON 3a1auH;

NpeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHKHYTH IPU PCIICHHUU 3adadv, BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTH Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB,
JaHHBIX, HafI}IeHHBIX OHII/I6OK, BBISABJICHHBIX TPYJIHOCTef/'I;

OLICHHMBATh COOTBETCTBHUE PE3yJibTaTa LENU U YCIOBUSAM, OOBACHATH NMPUUYMHBI JOCTHIKEHUSI WM HEAOCTHIKEHUS PEe3yNbTaTOB JESTENIbHOCTH, HAXOIUTh
olKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHAsI JAEATECIbHOCTD:



MOHUMaTh W HCIOJIb30BATh MPEHMYIIECTBA KOMAaHIHOW W HWHIUBUAYaJbHOW paOOThl MPH PEHICHWH YUYeOHBIX 3a/ad, MPUHUMATh IEJIb COBMECTHOM
JESATEIbHOCTH, TUITAHUPOBATh OPTaHHM3alldi0 COBMECTHOW pPabOThI, paclpeacsisaTh BHABI pabOT, JOrOBapHBaThCs, OOCYXJaTh MPOIECC M PEe3yabTarT PabOThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOMIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCykaeHus, oOMEH MHEHUH, «MO3TOBBIC IITYPMbD» W HHBIC), BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPJIUHUPOBATh CBOM JCMCTBHS C JPYTMMHU 4YJ€HAaMH KOMAaHJbI, OLIEHHBAaTh KAaue€CTBO CBOETO BKJAJa B OOMIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMH B3aUMOJECHCTBUSI.

IHNPEAMETHBIE PE3YJBTATHBI

K xonny 10 kiacca oGyyarouiuiicss HAy4uTcs:

CB060[[HO OICpHUpPOBATH OCHOBHBIMHU IMOHATHAMU CTCPCOMCTPUHN IIPU PCIICHHUU 3a4a4 U IIPOBCACHUN MATCMATUYCCKUX paCCY)KZIGHI/If/'I;

MPUMEHSTh aKCHOMBI CTEPEOMETPHUHU U CIICICTBUS M3 HUX MPH PEIICHUU T€OMETPHUYCCKHUX 3a71ay;

KJIaCCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBE, IIIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOO/IHO OTMIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C YTJIAMH B IPOCTPAHCTBE: MEXKAY IPSIMBIMU B TIPOCTPAHCTBE, MEKY MPSIMON U TUIOCKOCTHIO;

CB06OHHO OICpHUPOBATH TOHATUAMHU, CBA3aHHBIMHU C MHOT'OTPaHHUKAMU,

cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MpU3Ma, TUpaMuIa, MPSMOYTOIbHBIN apasuiesenune, Ky0);

KﬂaCCI/I(i)I/IHI/IpOBaTB MHOTI'OT'paHHUKH, BI)I6I/Ipa$I OCHOBAHUA HJIA KJ'IaCCI/I(l)I/IKaIII/II/I;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB TJIOCKOCTHIO;

BBITNIOJIHATH MapajielbHOE, LIECHTPAIIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAaHUE (PUTYP Ha TUIOCKOCTb, BHIIOJIHATH N300pakeHns (GUTyp Ha MIIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3TUYHBIMU METOIAMH, BBITIOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJA CBEPXY,
cOOKYy, CHU3Y;

BBIYUCIIATH MIOIIAU TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TMPU3Ma, TUPaMHUIa), TEOMETPUUYECKUX TeJ ¢ TPUMEHEHHEM (hOpMYIT;

CBO60}IHO OIIECPHUPOBATH NIOHATUAMU: CUMMECTPHUSA B ITPOCTPAHCTBE, HEHTP, OCh MU IJIOCKOCTH CUMMETPHHU, HCHTP, OCh U IIJIOCKOCTH CHUMMETPUHA CbI/Il"ypI)I;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPJAMHATAM B IPOCTPAHCTBE;

BBITIOJIHSATH )IeﬁCTBI/ISI Haa BEKTOpaMu,

pemars 3a7a4d Ha JI0Ka3aTelbCTBO MATEeMATHUYECKHUX OTHOIIEHHH W HAaXOXKJIEHHE TeOMETPUYECKHX BEIMYWH, MPUMEHSS U3BECTHBIE METOJbI MPHU PEHICHUU
MAaTEMAaTUUYCCKHUX 3aJiad MMOBBIIICHHOI'O X BBICOKOT'O YPOBHS CIIOKHOCTH,

MIPUMEHSITh IPOCTEHIIIHE TPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIIEHUN CTEPEOMETPUIECKHX 33/1aY;

U3BJIEKATh, IPEOOPa30BHIBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYpaX, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX;



MPUMEHSITh MOJTYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJTM3UPOBATH PEAIbHBIC CUTYAIUH, IPUMEHSTh U3YYCHHBIC TIOHSITHS B TIPOIECCE MOUCKA PEIICHUS
MaTeMaTHuecku CcOpMYIUPOBAHHON MpPOOIEMBbl, MOAETUPOBATH pealbHbIe CHUTyallMd Ha S3bIKE TIEOMETPHH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI U TEOPEM, alllapara anreOpbl, penarh MPaKTHIeCKHUE 3a/1a4H, CBSI3aHHBIC C HAXOKICHUEM IeOMETPUUICCKUX BEIINYHH;
MMETh IPEJCTaBIeHUs 00 OCHOBHBIX ATalax pa3BUTHS F'€OMETPUU KaK COCTAaBHOM 4acTu (pyHIaMEHTa Pa3BUTUS TEXHOIOTHIA.

K konmy 11 kiacca 00ydaronuiicss HAyIUTCs:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C IWJIMHIPUYECKOM, KOHUYECKOH U chepruecKoil MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI IMOIY4EHUS;
OIIEpUPOBATh NOHATUSAMH, CBSI3aHHBIMH C TEJIaMU BpAIllEHUs: LUIMHIPOM, KOHYCOM, chepoii U 1apom;

pacro3HaBaTh Teja BpalieHus (HUIHH]IP, KOHYC, cdepa u map) U 0ObICHATH CIIOCOOBI MOyUYEHUS Tell BPAILlCHUs;

KI1accu(UIMPOBATh B3aMMHOE PACIIONOKEHHE CEPhI U TUIOCKOCTH;

BBIUUCIISATH BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHus, 00BEMBI U TUIOIIA U TOBEPXHOCTEH MHOTOIPaHHUKOB U TeJl BPAIlleHHUs, T€OMETPHUUECKUX Tell
C IpUMEHEHUEM QOopMYT;

cBOOO/IHO OMEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C KOMOMHALIUAMHU TE€J BPALICHHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy U OMUCAHHBIA OKOJIO
cdepsl, cepa, BiMcaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAILICHHS,;

BBIYUCIISATH COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOI00HBIX TE,;

n300pakaTh M3ydyaeMble (UTYPHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHH3Y, CTPOUTH
CEUEHUs TEJI BPAILICHHUS,

U3BJIEKATh, UHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH MHPOPMAIUIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA UePTEeKaX U PUCYHKAX;
CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpaly HaJl BEKTOPaMU;

3a/1aBaTh IUVIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOpPAMHAT;

pelarb reoMeTpUUYecKre 3a/ladyll Ha BBIYMCIIEHUE YIJIOB MEXAY HPSIMBIMU U IUJIOCKOCTSIMHM, BBIYHCIIEHHE PACCTOSIHUI OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHNE BEKTOPHO-KOOPAMHATHOTO METOA IIPU PELICHNH;

CcBOOO/IHO OIEPUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C ABM)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;

BBINOJIHATh N300pa)KEHUsT MHOTOTPAHHUKOB U TeJl BPAILLCHUs MPH NMapajuIeIbHOM MEepPeHOCce, LEHTPAIbHOW CUMMETPHH, 3epKajIbHOM CUMMETpPUH, NMPH OBOPOTE
BOKPYT MpsAMOH, mpeoOpa3oBaHusl OA00HS;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB U T€J BPAIIEHUS: CEUCHHsI IMIMHpA (TTapajuIeIbHO U NepHeHIUKYISIPHO OCH), CeUeHHs KOHYyca (TapayiefbHble OCHOBAaHUIO U
MPOXO/ISIINE Yepe3 BEPUINHY), CEYEHUS 111apa;

HCII0JIb30BaTh METO/IbI IOCTPOECHUS CEYEHMI: METO/I CIIE/I0B, METO/I BHYTPEHHETO IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIIEN MIII0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,;

IPUMEHSATh FreoOMeTprudeckre (HakThl I pelIeHHs] CTEPEOMETPUUECKUX 3a/1au, PEANOIaraoluX HECKOJIbKO IaroB PEeIeHUs], €ClIM YCIOBUS IPUMEHEHHS 3a/1aHbl
B SIBHOW M HESIBHOU (opme;

pelarh 3aa4y Ha J0Ka3aTeJbCTBO MAaTEMAaTUYECKMX OTHOIIEHUH U HAXO0KJIEHUE N'€OMETPUUECKUX BEIHUNH;

MIPUMEHSTH IPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4;



IIPUMEHATH II0JIyYCHHBIC 3HAHUs Ha MPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH U OLICHUBATh PEAJbHBIC CUTYyallMH, NIPUMEHATH U3Y4YCHHBIC IIOHATHS, TEOPEMBI,
CBOICTBa B Mpoliecce MOMCKa PEeUIeHUs] MaTeMaTHUeCKd cOpMYyITUPOBAHHOM MPOOIEMbI, MOJIEIUPOBATh pealibHbIe CUTYAllMH Ha S3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIENIN C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TEOopeM, ammapaTa aareOpsbl, pelaTh NPaKTUYECKUE 3aau, CBA3AHHBIE C HAXOXJACHUEM
F€OMETPUYECKHUX BEIINYUH;

UMETb MPECTaBICHUS 00 OCHOBHBIX ATaIlaX Pa3BUTHUSA F€OMETPHH KaK COCTaBHOM YacTh (pyHAaMEHTa Pa3BUTHs TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znennoB U TEM IPOrpaMMBbl KosmyecTBo yacoB OnexTpoHHbIe (1I(POBLIC)
n/m Bcero KonTtposnbhbie [IpakTuueckue 00pazoBaTebHBIE PECYPCHI
paboThI paboThI
1 Brenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacmnosiokeHHe MPSIMBIX B 6 1
POCTPAHCTBE
3 [TapaninenbHOCTh MPSMBIX U IIIOCKOCTEN B 8
IPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH B 25
POCTPAHCTBE
5 VYTIIbl U PacCTOSTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpocTpaHCcTBE 12
8 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne HaumenoBanwue pa3nenoB u Tem KomnnuecTBo yacos DnexTpoHHBIe (IIUPPOBLIE) 00pa3zoBaTeNbHbIC
n/m MPOrPAMMBI Bcero KonTposbhbie [IpakTnueckue pecypcsl
paboThI palboThI
1 AHanmuTnyeckas FeOMETpHs 15 1
2 [ToBTOpeHue, 06001IeHNE 1 15 1
cHCTEMaTH3aINsI 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBvkeHus 5 1
7 [ToBTOpeHue, 06001IeHNE 1 17 2
cucTeMaTu3alus 3HaHu|




OBIIEE KOJIMYECTBO YACOB I1O 102 8
I[TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonmuectBo wacoB Hara DIJIEKTPOHHBIE
n/n Bcero | Kontponbuble | Ilpaktuueckue | U3ydeHHs ¢ poBbIE
paboTsl paboThI oOpa3oBaTenbHbIE
pecypcesl
1 OcHoBHbIE TpaBUiIa U300pakeHUsI HA PUCYHKE IJIOCKOCTH, 1
napajyIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 [TonsiTHs crepeoMeTpun: TOUKa, MpsiMasi, MIOCKOCTb, 1

npocTpancTBo. OCHOBHBIE MTPaBUIIa U300paKESHHS HA PUCYHKE
TJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI




OTpe3Ka

[TonsiTust: mepecexaronirecs MIOCKOCTH, MePECeKaIOIUECs
npsiMasi ¥ TII0OCKOCTh; MOJYIPOCTPAHCTBO

[TonsiTust: mepecexaronirecs MmiI0CKOCTH, MePECEKAIOIIUECs
npsiMasi ¥ TII0OCKOCTh; MOJTYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLIMX 00BEKTOB

MHororpaHHuKH, U300paykeHUE MPOCTEUILINX
IPOCTPAHCTBEHHBIX (PUIYp, HECYIIECTBYIOLIMX OOBEKTOB

AxcuoMel CTCPCOMCTPHH U ICPBBIC CJICACTBHUA U3 HUX

oo

AXCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3 HUX

-

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.
Crioco0bI 3a/1aHus IPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IJIOCKOCTEN

10

N306paxkenue ceueHnil mupamMubl, Ky0a U MPU3MbI, KOTOPbIE
MPOXOAT uepe3 ux péopa. M3obpaxkenue nepeceyeHus
MOJTyYEHHBIX TUIOCKOCTeH. PackpalinBanue mocTpoeHHbBIX
CEYEHMH Pa3HbIMU LIBETaMU

11

N306paxkenue ceueHunil mupamMubl, Ky0a U MpU3Mbl, KOTOPbIE
MPOXOAT uepe3 ux péopa. M3obpaxkenue nepeceyeHus
NOJYYEeHHBIX IIOCKOCTEeH. PackparinBanue moCcTpOEHHBIX
CEYEHMUH Pa3HbIMM LIBETAMU

12

N306paxkenue ceueHnit nupamuabl, Kyda ¥ MpU3Mbl, KOTOPbIE
IpoXoJAT uepe3 ux pédpa. M3o0paxkeHune nepeceueHus
MIOJIY4EHHBIX IIIOCKOCTEN. PackpamnBaHue NocTpOeHHBIX
CEUYEHUI Pa3HBIMU IIBETAMHU

13

N306paxkenue ceueHnit nupamuabl, Kyda ¥ MpU3Mbl, KOTOPbIE
IpoXoaAT uepe3 ux pédpa. M3o0paxkeHune nepeceueHus
MIOJIY4EHHBIX IJIIOCKOCTEN. PackpamnBaHue mocTpoOeHHBIX
CEUEHUI pa3HBIMU [IBETAMU

14

Merton ciie1oB IS TOCTPOCHUS CEUEHUN

15

MeTton cienoB Juis mocTpoeHus ceueHuil. CBoiicTBa
NIEPECEUECHNM NPSAMBIX U INIOCKOCTEN

16

Merton cienoB Juis mocTpoeHus ceueHuil. CBoiicTBa
NIEPECEUYECHNM NPSAMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3manne BRIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
ITOCTPOEHUS




18

[TocTpoenue ceuenuii B nmupamuze, Kyoe mo TpémM ToukaM Ha
pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

19

[TocTpoenue ceueHmit B mupamuie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3naHue BBIHOCHBIX YEPTEKEN U 3aIUCh I1aroB
TIOCTPOCHHSI

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CoziaHne BEIHOCHBIX YEPTEXkKEH U 3aliCh 11aros
IIOCTPOEHUS

21

IToBrOopenue manumerpun: Teopema 0 MPONOPLUUOHAIBHBIX
orpeskax. [TonoGue TpeyroibHUKOB

22

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEYEHMSIX Ha BBIHOCHBIX yepTexax. Mcropus pazsutus
TJIAHUMETPUU U CTEPEOMETPUH

23

KonTponbnas pabora "Akcromsl crepeomerpun. CeueHus"

24

B3anMHOe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CxkpemuBaromuecs npsmseie. [IpusHaky ckpemmBaromuxcs
npsaMmbIx. [lapamiensHble npsMble B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOMN
NapaJuIeIbHOM TAaHHOU IIPSIMOM, MPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU NpsAMOi. Jlemma o
MEPECEYCHNH NAapaJLICIIbHBIX MPSAMBIX MIJIOCKOCTHIO

26

[TapamiensHOCTE TpeX MpsAMBIX. TeopeMa o TpEX
NapaJuIeIbHBIX MPSAMBIX. TeopeMa 0 CKpeIIMBaOIIUXCS
IPSIMBIX

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napaselbHOro NPOeKTHpoBaHus. M300paxkeHne pa3HbIX
¢buryp B napajusiesibHON NPOEKIUU

28

entpanpHast MpoeKIus. YTOJ C COHANIPaBICHHBIMHU
CTOpPOHAMHU. YTOJ MEXAY NPSIMbIMU

29

33}13‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIoJIOKCHUEM NIPSAMBIX B IIPOCTPAHCTBE

30

[TonsTHA: MapaJIEeTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTie. [Ipu3Hak nmapamienbHOCTH NPSAMOU U
m1ockocTr. CBOMCTBA MAPAIIETFHOCTH MPSIMON U TIOCKOCTH

31

I'eomeTpuueckne 3ajaun Ha BEIYMCIIEHUE U 10KA3aTEILCTBO,
CBSI3aHHBIE C MMapaAJIJIEIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE




32

[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 JaHHYIO MPSMYIO
Ha YepTeXe U MapauieIbHOTO IPyrou npsamoi. Pacuér
OTHOUIEHUI

33 | [apamienbHas NpoeKusi, IPUMEHEHHUE JIJIS TOCTPOCHUS
cedeHuil kyoa u napamtenenunena. CBoicTea
napajuiejenunea u nNpu3Msl

34 | [lapamnenbHble IIOCKOCTHU. [IpU3HAKK MapayIeTbHOCTH JBYX
IJIOCKOCTEH

35 | Teopema o mapaienbHOCTH U €AUHCTBEHHOCTH TJIOCKOCTH,
MPOXOIALLIEH Yepe3 TOUKY, HE IPUHAJIEKAUTYIO JaHHOU
IIJIOCKOCTH U CJIEJCTBUS U3 HEE

36 | ColicTBa napauIeIbHBIX TUIOCKOCTEH: O MapayuIeTbHOCTH
HPSIMBIX [IEPECEYEHUS IPU NIEPECEUCHUU ABYX MapajlieIbHbIX
IIJIOCKOCTEN TPETher

37 | ColicTBa napauienbHbIX INIOCKOCTEH: 00 0Tpe3Kax
NapaJuIeIbHBIX NPSAMBIX, 3aKJIFOUEHHBIX MEXKIY
napajuieIbHbIMU IUIOCKOCTSAMH; O IEPECEUEHUH NPSAMOU €
JIBYMsI ITapaJlJIeIbHBIMU TJIOCKOCTSIMU

38 | IloBropenue: Teopema [Iudaropa Ha IOCKOCTH

39 | [loBTOpEHHUE: TPUTOHOMETPHSI IPSIMOYTOIBLHOTO
TpPEYroJbHUKA

40 | CpoiicTBa Ky0a M IPSIMOYTOJILHOTO TIapajuIeIICITHITe 1A

41 | BeluncieHue AIUH OTPE3KOB B KyOe U IPSIMOYTOJIbHOM
napajuieJenunese

42 | IlepneHOUKYISAPHOCTD IPSAMOM U TUTOCKOCTH. [Tpr3Hak
NEPNEHUKYJIIPHOCTH IPSIMOM U INIOCKOCTH

43 | [lepnieHIUKYISIPHOCTD MPSIMOM U TIOCKOCTH. [Ipu3Hak
NEPNEHUKYJIIPHOCTH IPSIMOM U INIOCKOCTH

44 | Teopema O CyLIECTBOBAHUM U €IMHCTBEHHOCTH MPSIMOH,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYISIPHON K IMIIOCKOCTH

45 | [InocKOoCTH 1 IepIeHIUKYIISIPHbIE UM MpsIMbIE B
MHOTOTpaHHHKaX

46 | [ImockocTH U MEepHEeHIUKYIISIPHBIE UM MPSIMbIE B
MHOTOTpaHHHKaX

47 | Ilepnenaukymsip 1 HakJoHHas. [locTpoeHue neprneHaAuKynsapa
U3 TOYKH Ha IPSIMYIO

48 | Ilepnenaukynsip u HakioHHas. [locTpoenue neprneHaAuKynspa




13 TOYKU Ha IPSIMYIO

49 | Teopema o TpEX MeprNeHAUKYIsIpax (MpsiMast © 0OpaTHast) 1

50 | Teopema o Tpéx meprneHauKyIsipax (mpsimasi u oOpaTHasi) 1

51 | Yromn Mexay CKpelMBaOIUMUCS TPSIMbIMU 1

52 | Ilouck neprneHauKYyIIPHBIX MPSMBIX C TOMOIIBIO 1
NEepIEHIUKYIISPHBIX TUIOCKOCTEH

53 | OproroHajgbHOE TPOCKTUPOBAHNE 1

54 | IloctpoeHue ceueHuit Kyoa, Ipu3Mbl, IPABUILHON MTHPaMUIbI 1
C MIOMOUIbIO OPTOTOHAJIBHOMN NPOEKLIUU

55 | IloctpoeHue ceuenunii Kyoa, Ipu3Mbl, IPAaBUIBHON ITHPaMUIbI 1
C MIOMOUIbIO OPTOTOHAJIBHOMN NPOEKLIUU

56 | CuMMeTpusl B MPOCTPAHCTBE OTHOCUTEIHHO TUIOCKOCTH. 1
[1nockocTu cUMMeTpUi B MHOTOTpaHHUKAX

57 | [lpu3Hak nepneHuKyIsIPHOCTH MPSAMON U MJIOCKOCTU KaK 1
CJICZICTBHE CHMMETPUHU

58 | [IpaBuibHBIE MHOTOTPaHHUKU. Pacu€r paccTosHUi OT TOUKH 1
JI0 TUIOCKOCTH

59 | [IpaBuibHBIE MHOTOTPaHHUKU. Pacu€r paccTosHUi OT TOUKH 1
JI0 TUIOCKOCTH

60 | CrocoObl OYCTUTH NEPIEHANKYISPBI: CHMMETPUS, CABUT 1
TOYKH 110 NApaJuIeIbHON IPSIMOMN

61 | CnBur no HenmapajieJIbHOW NPSIMOil, ”3BMEHEHHE PACCTOSTHUIM 1

62 | KonTponpHas pabota "B3anMHOE pactionokeHue npsiMbIX 1 1
IUIOCKOCTEHN B MPOCTPaHCTBE"

63 | [loBTOpEHHUE: yroa MexXIy NpSMbIMU Ha MJIOCKOCTH, 1
TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64 | [loBTOpEHHUE: YroI MEXTy CKPEITUBAIOIIUMUCS MPSIMBIMH B 1
IPOCTPAHCTBE

65 | ['eomerpuyeckne METOIbI BEIYMCIICHUS YTIIa MEXIY MPSMBIMHU 1
B MHOTOTPaHHHUKAX

66 | [AByrpanusiii yron. CBOMCTBO JIMHEHHBIX YIIIOB IBYTPAHHOTO 1
yria

67 | [lepnenaukymsipHbIe TUIOCKOCTH. CBOHCTBA B3aMMHO 1
NepIEeHIUKYIISPHBIX TNIOCKOCTEH

68 | [Ipu3HaK NepIEeHINKYIIPHOCTH TUIOCKOCTEH; TeopemMa o 1

NpsIMOI IIepeceueHus IBYX IIIOCKOCTEN NEPIEeHANKYIIPHBIX
TPEThEH MIIOCKOCTH




69 | [IpsmoyroabHBIN Mapauienenumen; Kyo; n3MepeHus, 1
CBOWCTBA MPSIMOYT'OJIbHOIO NNapaJljiesenune a

70 | Teopema 0 nuaroHa ¥ MPSMOYTOJIBHOTO MapajuIeIenuIeaa u 1
CIIEICTBUE U3 HEe

71 | CtepeoMeTpuyeCcKUe U MPUKIIATHBIC 3a7a41, CBSI3aHHBIE CO 1
B3aMMHBIM PACHOJI0KEHHUEM MPSMBIX U IJIOCKOCTU

72 | [loBTOpEHUE: CKpeIMBAOLIUECS IPSIMbIE, Tapalie/IbHbIE 1
IUIOCKOCTH B CTAHJIAPTHBIX MHOTOTPAaHHUKAX

73 | [lapa napaniesnbHbIX IJIOCKOCTEH Ha CKPEIMBAIOIINXCS 1
IPSMBIX, PACCTOSIHHE MEKIY CKPEIIMBAIOIIUMHUCS MPSIMBIMH B
IPOCTBIX CUTYaLUAX

74 | PaccTosiHHE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 1
JI0 IUIOCKOCTH

75 | BpluucieHue pacCTOSHUN MEX]y CKPELIMBAIOLIIMUCS 1
IPSMBIMU C IOMOUIBIO NEPIEHIUKYISIPHON MIIOCKOCTH

76 | TpéxrpaHHBIi yroi, HEPAaBEHCTBA I TPEXTPAHHBIX YTJIOB. 1
Teopema IIudaropa, TeopeMbl KOCUHYCOB U CHHYCOB JIJIs1
TPEXTPAHHOIO yIJIa

77 | DneMeHThI cpepruyecKOil reOMETPHUH: Ie0Ie3MUeCKUe TMHUN 1
Ha 3emiie

78 | KonTposbHas pabota "Yribl U paccTosiHUS" 1

79 | Cucremaru3anus 3Hauuii "MHOTOIrpaHHUK M €0 3JIeMEHTHI" 1

80 | lMupamuaa. Buasl mupamun. [IpaBunsHas nmupaMuaa 1

81 | IIpusma. IIpsmas u HaksoHHas npu3Msl. [IpaBunbHas npuszma 1

82 | Ipsmoit mapasuienenuIies, MpsiMOYTOJIbHBIHN MMapauIeIenunet, 1
KyO

83 | Bemykisle MHOTOrpanaukn. Teopema Ditnepa 1

84 | Bomnykisle MHOrorpanHuku. Teopema Ditnepa. [IpaBunbHble 1
¥ TIOJIYTIPaBIIIbHBIE MHOTOTPaHHHUKH

85 | KonTpompHas pabora "MHuororpaHHUKH" 1

86 | I[lonsTHe BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1

87 | Cymma BEKTOPOB 1

88 | Pa3HOCTBH BEKTOPOB 1

89 | IlpaBmio mapayienenumneaa 1

90 | YMHOXeHHEe BEKTOpa Ha YUCIIO 1

91 | PaznmoskeHue BekTopa 1Mo 0a3zucy TpEX BEKTOPOB, HE JISHKAIIHX 1
B OJTHOM TJIOCKOCTH

92 | CkanspHO€ TPOU3BEICHUE 1




93 | Boluncienue yria Mexay BEKTOpaMy B IPOCTPAHCTBE 1
94 | TlpocTeiimue 3aa4u ¢ BEKTOPAMH 1
95 | IlpocTeiimue 3aqa4u ¢ BEKTOPAMU 1
96 | IlpocTeiimue 3aqa4u ¢ BEKTOPAMU 1
97 | IlpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
98 | [IpomexxyTouHas aTTecTanys: KOHTPOJIbHAsI TECTOBasi paboTa 1
99 O00011eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
100 | UToroBast KOHTpOJIbHAS paboTa 1 1
101 | UroroBas KoHTpOJIbHAs paboTa 1 1
102 | O0o00mEeHe U cucTeMaTU3aIus 3HaHNUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
Ne Tema ypoka KonnyecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Bcero | Konrtponbubie | Ilpaktuueckue | H3y4eHHs o0Opa3oBaTeslbHbIE
paboThl paboThI pecypchl
1 IToBTropenue temsl "KoopanHaThl BeKTOpa Ha IJIOCKOCTH U B 1
npocTpaHcTae”
2 [ToBTOpenue TeMpl "CkajsipHO€ IPOU3BEAECHUE BEKTOPOB" 1
3 IToBTopenue temsl "Bbruncienue yria Mexay BEKTOpaMu B 1
npocTpaHcTee”
4 IToBTOpEHME TeMBI "YpaBHEHHE MIPSIMOMN, IPOXOASILEN 1
yepes JIBE TOUKH"
5 YpaBHEHHE IIIOCKOCTH, HOpMaJlb, YPABHEHUE MJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHHE III0CKOCTH, HOpMaJlb, YPABHEHUE MJIOCKOCTH B 1
OTpe3Kax
7 BekTopHoe npousseeHne 1
8 JInHelHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE MPOTPAMMHPOBAHNE 1
10 | AHanuTHYECKHE METO/IbI pacuéTa yriia MexX,y IpsIMbIMU B 1
MHOTOTpaHHHKaX
11 | AHanuTHYeCKHEe METO/IbI pacuéra yriia MexX.y IUIOCKOCTIMHU 1
B MHOTOTpPaHHHKAX
12 | ®dopmyna paccTOSIHUA OT TOUYKH JI0 IJIOCKOCTH B 1
KOOpJIMHATAX
13 | HaxoxeHue pacCTOSIHUM OT TOYKH JI0 TUIOCKOCTH B KyOe 1
14 Haxoxnenne paccTostHUM OT TOYKHU 110 TIIOCKOCTH B 1

IIPAaBUJILHON TUPAMUEC




15 | KonTposbHas pabota "AHanuTtuyeckas reoMmeTpus’"” 1

16 | CeyeHust MHOTOTPaHHUKOB: CTAHJAPTHBIC MHOTOTPAaHHUKH 1

17 | CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB 1

18 | CeueHust MHOTOTPaHHUKOB: CTAHIAPTHBIE TNIOCKOCTH, 1
nepeceyeHus MPSMbIX U MIIOCKOCTEN

19 | [MapamiensHBIC TPSIMBIC U TUIOCKOCTH: MapaylIeIbHbIC 1
ceueHus

20 | [NapamnenbHbIe PSMBIC U TUIOCKOCTH: PACUYET OTHOIICHUN 1

21 | IlapannenbHbIC MPSMBIE U TUIOCKOCTH: YTIIBI MEXITY 1
CKPEUIMBAIOIIUMHUCS MPSIMBIMH

22 | llepneHauKymsipHbIE MPSIMbIE U TUIOCKOCTH: CTaHapTHBIE 1
napbl MEePIEeHANKYISIPHBIX MIIOCKOCTEH U MPSIMBIX,
CUMMETPUU MHOTOTPAHHUKOB

23 | llepneHauKyIsIpHBIC TPSIMBIE U TUNIOCKOCTH: TEOPEMa O TPEX 1
MePIEeHIUKYIIApax

24 | [lepneHIUKYISIpHBIE MPSIMBIE U TUIOCKOCTH: BBIYUCIICHUS 1
JUTWH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOMIATN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs 1
Ioniaiel, COoopakeHUs MoI00Ms

26 [ToBTOpEHME: MIOMIATN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs 1
101 eH, COOOpaKeHUsI TIOTOOMS

27 | IloBTopeHue: IIIOIMAAN MHOTOYTOJIbHUKOB, (hOPMYJIbI IS 1
101N, COOOPaKEHUSI TTOTOOMS

28 [Inomanm cedeHnii MHOTOIPaHHUKOB: TIJIOILATN 1
MTOBEPXHOCTEH, pa3pe3aHust Ha YacTH, COOOpaKEHUS
1no100ust

29 | [Tnomaau cedeHnit MHOTOTPAaHHUKOB: TUTOIIAIN 1
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKEHUS
1010011

30 | KonrponbHas pabota "[loBTOpeHHE: MHOTOI'PaHHHKH, 1
CEYEHMS] MHOTOI'PAaHHHUKOB"

31 | O6BEM Tena. OObeM MPSAMOYTOIHHOTO MapayuIeeuIeaa 1

32 | 3agaum 006 ynBOoeHMHU KyOa, 0 KBajparype Kyda; o 1
TPHUCEKIINH yTIIa

33 | CrepeomeTpuueckue 3aauu, CBA3aHHbIE C 00BEMOM 1
MPSIMOYTOJIFHOTO MapaJuIesIenuIea

34 | [IpuknanHble 3a1a4u, CBSI3aHHBIC C BBIYUCIIEHHEM 00BEMaA 1

MPAMOYT'OJIBHOT'O MapaJUICIICITUIICAa




35

OO6BEM NpsIMOI TPU3MBI

36 | CrepeomeTpHuuecKue 3a7a4H, CBSI3aHHBIC C BEIYUCICHUEM
00BEMOB MPSIMON TPU3MBI

37 [Ipuknagubie 3a1a41, CBSI3aHHBIE C 00BEMOM MPSIMOMA
TPU3MBI

38 | Brruncnenue 00bEMOB TEJ ¢ TOMOILBIO ONPEIEIEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM MPU3MBI

39 | Brruncnenue 00bEMOB T€J ¢ IOMOIIBIO OMPENEIEHHOTO
unTerpana. O6bEM nupaMuIbl

40 | ®opmyna 06vEMa rupamuel. OTHOIIIEHHE 00HEMOB
MUPaMHJI C OOIIKUM yTIIOM

41 | ®opmyna o6bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMHJI C OOIIKUM yTIIOM

42 | CtepeoMeTpuiecKue 3a/1a4M, CBSI3aHHBIC C 00BEMaMHU
HAKJIOHHOMN MPU3MBI

43 | CtepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C 00BEMaMHU
MTUPAMHUTBI

44 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI TeN", CBA3aHHBIC C
00BEMOM HAKJIOHHOMN MPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI TeN", CBA3aHHBIC C
00BEMOM TUPAMMU/IBI

46 | Ilpumenenue o0bEMOB. Beiuucinenue paccTosHus 10
MJI0CKOCTH

47 | KonrposbHas padora "O6bEM MHOrOrpaHHuka"

48 | lumuaapudeckas TOBEPXHOCTh, 00pa3yIOIIHe
LWJIMHAPUYECKON MOBEPXHOCTH

49 | Humuaap. [psmoit kpyroso# mumuaap. [Tnomans
MOBEPXHOCTH IIMIIMH]IPA

50 | KoHnveckast moOBepXHOCTb, 00pa3yrOIIne KOHNIECKON
nosepxHocTu. Konyc

51 | Ceuenue KOHYca MIOCKOCTHIO, MAPAJUIEIBHOM MIOCKOCTH
OCHOBaHUs

52 | Yceuénnslii koHyc. M300paskeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 | Ilnomane 60OKOBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHYca

54 | Ilnomane 6OKOBOW MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH

KOHYyca




55 | CrepeoMeTpHUECKHE 3a/1a4M HA JOKA3aTEIbCTBO U 1
BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN IMIMH]Ipa, KOHYyCa

56 | CrepeomeTpuyecKue 3a/1a4u Ha JOKA3aTEIbCTBO U 1
BBIUHCJICHHE, TOCTPOCHUEM CEUCHUN IMIMH]IPA, KOHYyCa

5/ | Ilpuknansble 3a1a4u, CBSI3aHHBIE C LIMJIMHIAPOM 1

58 | Ilpuknanuble 3a1a4M, CBA3aHHBIE C HWIMHIPOM 1

59 | Cdepa u map 1

60 | [lepeceuenue ceps! u mapa c mwIockocThio. Kacanue mapa 1
u cdepbl I0CKOCThI0. Bua n n3obpaxenue mapa

61 | Ilepeceuenue cdepsl u mapa ¢ miIockocTeio. Kacanue mapa 1
u cdepbl I0cKoCcThi0. Bua n n3obpaxenue mapa

62 | Ypasuenue chepsl. [Inomane chepsl u e€ yactei 1

63 | Cummerpus cdepsl U mapa 1

64 | CrepeoMeTpHuecKHe 3a/1a4M Ha JOKA3aTeIbCTBO U 1
BBIYHCIICHHE, CBSI3aHHBIE CO C(Pepoit U 1apoM, MOCTPOCHUEM
UX CEYCHHI MIO0CKOCTHIO

65 | CrepeoMerpudeckue 3a/1aun Ha JOKA3aTeIbCTBO 1
BBIUHCIICHHE, CBA3aHHBIE CO c(epoil U MapoM, TOCTPOCHUEM
UX CEYEHMU IIOCKOCTHIO

66 | IlpuknagHbie 3a1a4u, CBA3aHHBIC CO CHEPOH U MapOM 1

67 | [loBTOpeHUE: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCIICHUS B 1
OKPY>KHOCTH, CTaHJIapTHbIE MOA00US

68 | Paznuunple KOMOMHAIIMY TEJ BPAIICHHUSI U MHOTOIPAaHHUKOB 1

69 | 3agaun o teme "Tena ¥ NOBEPXHOCTH BpauieHus" 1

70 | 3amaum o teme "Tena ¥ MOBEPXHOCTH BparieHus" 1

71 | KonTponbHas pabora "Tena nu noBepxHoCTH BpamieHus" 1

72 | O0béM nunuuapa. Teopema 00 00bEME NPSMOTO IMIMHAPA 1

73 | Beruncnenne 00bEMOB TeJ ¢ TOMOIIBIO OTIPEIEIEHHOTO 1
uHTerpaita. O6bpEM KoHyca

74 | [Inomaau 60koBOM M MOJHON NOBEPXHOCTH KOHYCA 1

75 | CrepeoMeTpudeckue 3a7auul, CBI3aHHBIE C BHIYUCICHUEM 1
00BEMOB IUITMHPA, KOHYCA

76 [Tpuxnanueie 3anaun mo Teme "OOBEMBI U TIIOLIAAN 1
MTOBEPXHOCTEN TeN"

77 | O6BEM mapa u mapoBoro cekropa. Teopema 00 00bEMeE 1

mapa. [Tmomans cheprr. CTepeomerpruueckue 3aaauu,
CBSI3aHHBIE C BEIYHUCIICHHEM 00bEMOB I11apa, IapOBOTO
CErMEHTa ¥ IapOBOT0 CEKTOPa




78

[Mpuknanueie 3ana4un mo reme "OOBEMBI TEN", CBI3aHHEIC C
00BEMOM T1apa 1 TIomaabi0 chepbl. COOTHOIIECHUS MEXKTY
TUIONIA/ISIMH TTOBEPXHOCTEH M 00hEMaMU TTOTOOHBIX TE

79

[Tono6uble Tena B nmpocTpaHcTBe. M3meHeHne o6béMa npu
nono0un. CTepeoMeTpryecKie 3a/1auu, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIA el TOBEPXHOCTEH

80

KonTponbras padota "[1nomanu moBepxXHOCTH U 00BEMBI
KpYIJbIX Te"

81

JIBrxkenus npoctpanctBa. OTobpakeHus. [[BrkeHus u
paBeHCTBO (huryp. OOmMe CBOWCTBA ABMKCHUN

82

Buapl nBukeHuil: napauiebHbIN IEPEHOC, [IEHTpaIbHas
CUMMETpHUS, 3epKaJIbHAsi CUMMETPUSI, IOBOPOT BOKPYT
MPAMOi1

83

ITpeoOpaszoBanus nmoxoowus. [Ipsimas u chepa Ditnepa

84

FCOMeTpI/I‘leCKI/Ie 3a/la4ui Ha IPUMCHCHUC IBHUIXKCHHA

85

Kontponbnas pabota "BekTopsl B mpocTpancTse"

86

O6o6matomiee nopropenue 11 moHsTHII U METOZOB Kypca
reomerpun 10—-11 kaccoB, cucremaru3anus 3HaHUM:
"[TapajienbHOCTh NPSAMBIX M IJIOCKOCTEN B IPOCTpaHCTBE"

Rk -

87

Oo6o06matomee moBropenue 11 MoHATHI U METOOB Kypca
reometrpuu 10—11 knaccos, cucremMaruzanus 3HaHUM:
"BexTops! B mpocTpaHcTee"

88

O6o0maromiee moBTopenue 11 moHATHIT U METOZIOB Kypca
reometrpuun 10—11 knaccos, cucremMaruzanus 3HaHUM:
"BexTops! B mpocTpaHcTee"

89

O6o0maromiee noTopeHue 11 MoHATUH U METOJIOB Kypca
reometrpun 10—11 kmaccoB, cucremMaTu3anus 3HaHUH:
"O6beM MHOTOTpaHHUKA"

90

O6o0maromiee moBTopenue 11 moHATHIT 1 METOZIOB Kypca
reomerpun 10—-11 knaccos, cucremMaTu3anus 3HaHUM:
"O6beM MHOTOrpaHHUKA"

91

O6o06miaromiee nopTopeHue 11 moHATUI 1 METOA0B Kypca
reomerpun 10—11 knaccos, cucremarusanys 3HaHUM:
"ITnomaan moBepXHOCTU M 0OBEMBI KPYTIIbIX Ten"

92

O6o0mmaromiee moBTopeHne 11 MOHATHIT 1 METOZIOB Kypca
reomerpun 10-11 knaccos, cucremMaTu3anus 3HaHUM:
"[1nonaay NoBepXHOCTH U 00BEMBI KPYTIIBIX TEN"

93

Hrorosas KOHTPOJIbHAs paGOTa




94

HTorosasi KOHTpOJIbHAS paboTa

95

[ToBTOpeHme, 00001IEHNE U CUCTEMATU3AIINS 3HAHUI

-

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pa3BUTHS CTEpPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

99

Hctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

HcTtopust pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

101

Hctopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

102

Hcropust pa3BuTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




