MynunumnansHoe 0011e00pa3oBaTeIbHOE YUPESIKICHHUE
«Cpennsas obmeoOpa3oBarenbHas mkosa Ne9» r. HoBo3piOkoBa

AHHOTaMs K paboyeil mporpamme
yueOHOro kypca «I'eomerpus. Yriy0J1eHHbIH YPOBEHb)»

PaGouass mporpamma yueOHoro mnpenmera «['eomerpus. YriyOiaeHHBIN
YPOBEHb» 00sA3aTENbHON NpeIMETHON obnactu «MartemaTuka U HH(POpMATHUKA»
SBJIIETCSI YaCThblO OCHOBHOM 0OOpa30BaTENbHOW MPOrpamMMbl CpeIHEro OOIIEro
obOpazoBanus (OOIl COO) MBOY MBOY «COII Ne 9y, paszpaborana B
cootBercTBUM ¢ PI'OC COO Ha ocHOBe DenepasibHON paboyeil mporpaMMBbl 1o
MaremMatnke u peanmsyercs 2 rojac 10 mo 11 knace.

Pabouass mporpamma pa3paboTaHa  yYHTEISIMH MAaTEMaTHUKU IIKOJBI C
ucnonp3oBanueM «KoHcTpykTopa pabouumx mporpamm» caiita «Eaunoe
comepxaHue o0mero oopazoBaHus» B cooTBeTcTBUM C [lonokeHnem o paboumx
oporpaMMax M OIpeAesieT OpraHu3aluio o0pa3oBaTENbHON EATEIbHOCTH
yduTens B 1IKoje mo npeamety «l'eomerpusi». Pabouas mporpamMma COIEpKUT
CIIEYIOLNE CTPYKTYPHBIE DJIEMEHTHI:

-IIOSICHUTEIIBHYIO 3aIIUCKY;

-1Ie7T U3y4eHus1 yueOHoro Kypca «l'eometpusi. YTiIyOJlIeHHBIN ypOBEHbY;

-MecTo y4eOHoro kypca «['eomeTpus. YriayOneHHbII ypOBEHb» B y4eOHOM

TIaHe;
-cozepxanue yueOHoro Kypca «['eomerpus. YrimyOneHHBIH YPOBEHBY;
-IUIAHUPYEMBbIE  pE3yJbTaThl  (JUYHOCTHBIE,  METampeaMETHbIE |
npeaMEeTHBIE);

-TeMaTHYECKOE IJIAHUPOBaHUE, CPOPMHUPOBAHHOE C Yy4€ToM  paboueit
IpOrpaMMbl BOCITUTAHUS U BOBMOXKHOCTBIO ucnoiibzoBanust JOP/IIOP.

Pabouass mporpamma oO0CyXJ€Ha W TPUHATA PEUICHHEM METOAUYECKOTO
o0ObeMHEHHUA H  COIJIaCOBaHAa 3aMECTUTENEeM JAMpPEKTOpa 1Mo  y4eOHo-
BocnurarenabHoi padore MBOY «COII Ne 9.

Jlara: 30.08.2024r.
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisiercs OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHEIrO
oOmrero oOpa3zoBaHus, TaKk Kak 00ECIIEYNBAET BO3MOXKHOCTh U3YyUEHUS JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB TI'YMAHHTAPHOIO IIUKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (QopMmMHpyeMoe  NpuU  M3yYEHUU
00y4JarIUMUCS TOHATUHHBIX OCHOB N€OMETPUH, NPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN IPU PELICHUU I'€OMETPUUYECKUX
3aJla4y, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMNOCPEICTBEHHO
UCITIOJIB3YIOTCSL NIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTHU
(¢uznyeckux 3anad.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrirybaéHHOM
YpOBHE — pa3BUTHE HHAWBHUIYAIbHBIX CIOCOOHOCTEH OOydarommxcs mpu
U3YYeHUU T€OMETPHHU, KaK COCTABIISIIOIICH MpeaMeTHON obnactu «MaTtemaThka u
uHpopMaTuKa»  yepe3  obecreyeHWe  BO3MOXKHOCTH  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX TEOMETPUUYECKHX 3HaHMM W JIEeHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOUMBIX ISl YCHEIHOr0 NMpo(ecCHOHAIIBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOM KYJIBTYpPHI U
(opMHUPOBAaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX OMNHUCHIBATH M H3Yy4aTh
pa3HbIC ABJICHUS OKPYKAIOLIEro MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJ€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TEOPEM,
bopMynl U yMeHHE MX MPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapPTHBIE CIIOCOOBI PELICHUS 33/1a4;

(opMUpOBaHNE YMEHUS pPaclO3HABAaTh HA YEPTEKAX, MOJEIAX U B PEAIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPUYECKUE
MOJEIIN;

(opMUpOBaHNE NOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHpPOBAHME MOHHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIaJE€Th METOJAaMHU JI0Ka3aTeIbCTB U aJITOPUTMOB
pELIeHMs, YMEHUSI UX NPUMEHATH, MPOBOJUTH JIOKA3ATENbHBIE PACCYKICHUS B
XO/I€ PEIICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJICpKAHUEM,



dbopMupoBaHHE TPEACTaBICHHS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  MPH
000CHOBAaHNY MAaTEMAaTUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHKY B TMPOBEICHUU
JETyKTUBHBIX PACCYXKIACHUM;

pPa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalIbHBIX U  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0OBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIUOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSI pPaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEl M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYALMi, HCCIEI0BAaHUS IOCTPOEHHBIX MOJENEH,
WHTEPIPETALNY MOJyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble M IJIOCKOCTA B MPOCTPAHCTBEY,
«Mmnororpannukun», «Tema BpameHus», «BeKTopsl M  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo PI'OC COO TtpebGoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YTIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTesIbHbIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHHUH pacmpeiensercss He TOJbKO IO
COJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHus PDepepanbHOil paboueit
pOrpamMMbl, paclpeleaEHHbIM IO ToJaM OOyYeHHMs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHATIBHBIM BOIIPOCaM 00yYaronIuecs
oOpamaiiuch HEOAHOKPATHO. OTO TO3BOJSET OPraHM30BaTh  OBJAJCHUE
F€OMETPUYECKUMU MOHSATUSIMU U HABBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIbHO, C
coOJII0/IeHHeM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YyYaIOIMXCsl, PACIIUPSS U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon K U3y4EHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math ycioBus ansg  auddepeHnmanuvi  OOy4eHHs, MOCTPOCHHS
WHIUBUYAIbHBIX  00pa30BaTeIbHBIX IMporpamMMm, oOO€CleuuTh YriyOJIEHHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBJIsitolIel yueOHoro npeamera «MaTtemaTukay;

MNOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKCHHIO H3yUYeHHUsT MaTeMaTUKH C
yuérom BbIOOpa Oyaymied mnpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXIY
001mmM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueObHOro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOEHUM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne mpsAMBIX B NPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuleNIbHble M CKpelmBaromuecss mnpsimble. [Ipu3Hakum CKpemmBarOmumxcs
npsMeIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MApaJUICIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD NPSIMON
U 1ockoctd. [lapamiensHoe W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaJJICIbHOTO TNpOoeKTHUpoBaHUs. M300paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAY NPSAMBIMH B IPOCTPaHCTBE. llapaienbHOCTh TUIOCKOCTEN: NapajulesIbHbIE
IJIOCKOCTH, CBOWCTBA NapajijIeabHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TETpajdap, Napajulelenumne],
MMOCTPOCHUE CEUYCHUM.

[lepnenaAuKyJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHIUKYIISPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MpsIMbIC IIAPAUICIBHBIE W MEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPNEHAMUKYJIAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  ¢Gurypsl Ha  IIOCKOCTb.
[lepneHAUKYJISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH — ABYX
IJIOCKOCTEN. Teopema 0 TpEX MepHeHIuKyIspax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IIJIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JMHEWHBIA YIOJI ABYTPAHHOTO yrila. TPEXTpaHHBIM U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaynenenunesn, NpsMOYTONbHBIM — IMAapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiie nyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: n-yronbHas mnHupamuja,
npaBWibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
IIpaBUIbHOW mHUpaMuibl. lIpaBuibHBIE MHOIOTpaHHUKH: NPAaBWIBbHAsS NpU3Ma U



IIpaBWJIbHAs IMPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHIa W NPABUJIBHBIN
TeTpa’ap, KyO. IlpeacraBneHume O MPaBHIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BbruncneHne 3JIEMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, yIJbl.
[Tmomans OOKOBOW MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH MPSIMOW MPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOAAN YCEYEHHOU MMPAMU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPUU  INPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBUJIBHOM MHOTOIPDAHHUKE: CHUMMETPHS
napajuleJIenuneqa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHUsS NIPaBUIBHOU
IIAPAMHJIBL.

BeKTOopbI U KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYATAHHME BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOPA HA YHCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHUMM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTOopaMm. lIpsmoyronpHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAHMHAaTaMH BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOI MeEXAy BeKkropamu. CKalsipHOE NIPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[MoHATHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasywmue ToBepxHOCTe. Tema BpameHus:
IMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHOoe pacnoiioxeHHe
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. Mzobpaxenue Tten
BpallleH!s] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. Cummerpust chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Tapayienienuneaa M ciueactBus u3 He€. OO0béM mpsMoill u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM Imapa U mapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKojo IwuuHApa. llepeceuenwe cdepsl U mapa ¢
wiockocThlo. Kacanme mrapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, TUIOMAaabh chepbl U e€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. PemieHue 3agady Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIIEHUS: CEYEHUS [IUINHIpA
(mapayiuienbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHs KOHyca (MapajuielbHble
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUEHUs 11apa, METObl TOCTPOSHUS
CEUYEHUI: METOJ CJIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYyLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YMHOXEHUS. [IpsimoyronbHas
cucTeMa KoopauHart B nmpoctpancTtBe. Koopaunatel BekTopa. Paznoxkenne Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METON TIPH PEIICHUH TE€OMETPUUECKHUX
3a/1a4.

JABHKEeHUSA B MPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpaskeHus. JIBUkKEHUS U pPaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHWN. BHIbI JIBWKEHWUN: TapalUIeNbHBIA TEPEHOC,
LEHTpajdbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nomodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4WJ€HAa  POCCHIICKOro  00IlecTBa,  NPEACTaBICHHE O
MaTeMaTHUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMOJICICTBOBAaTh C COLMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HISHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSAM POCCUIUCKUX MAaTEMAaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIONIb30BaHUE DJTHUX JOCTIDKEHHH B JAPYTMX HayKax, TEXHOJOTHusX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JAYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKHM W JEATEIBHOCTbIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIEro;

4) acTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOUYAsl SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUHN, PacCyXI€HUI, BOCIPUUMYHUBOCTh
K MaT€MAaTHYECKUM aClEeKTaM pa3jIu4HbIX BUJOB HCKYCCTBA;

5) pusnuyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh yYMEHUS MPUMEHATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370OPOBBIO (370pOBOE THUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, PEryJsipHas Qu3ndeckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIMTAHME:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpecC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBbIE KU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTeMaTHUYeCKOMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKOW HAIIPABJIECHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAaHUE BJIUSHUS
COLMAIBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIeM, OPUSHTAITUS
HAa TIPUMCHCHHE MATeMAaTHMYECKHX 3HAHWA JUIsl pemieHus 3a7gad B 00JacTu
OKpY’>Kalolel CpeJpl, IUIAHUPOBAHUE TOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTeMaTH4YeCKOW HayKHh Kak cdepbl 4eJOBEYECKOW JEsATEIbHOCTH, JTaloB e€
pa3BUTUA M 3HAYUMOCTH [JI1 Pa3BUTUS UHMBUIIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IO3HAHUS MUPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) M MCCIEIOBATENBCKYIO0 JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeicTBUA:

BBISIBIISAITH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMaTHYECKHUX
00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHATHAMH, (QopMyIHpoBaThH
OTIPE/ICJICHUS TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMUsI 1711 000OIIEHHS U CPAaBHEHMS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  TOPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTEPUU st
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIHOUEHUN, YMO3aKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHust ydeOHOW 3amadyu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUs, BBHIOMpAaTh HauOoyiee TMOAXOMSAIMMA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejabcKkue 1eMCTBUSA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUIT WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOopMHpOBaTH THUMOTE3Y, ApryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENIbHO (HOpMYyIUpOBaTH 000OIIEHHS M BBIBOJBI IO pPE3ysbTaTam
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
HOJIy4YeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IEHUI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOlLlecca, a TaKkKe BbIABUTATH
MPENOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eUIUTH MHGOPMAIUY, TAHHBIX, HEOOXOMUMBIX IJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMUHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMATHU3UPOBaTh M HUHTEPIPETHPOBATh MHGOPMAIUIO Pa3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3sIUYHBIX (opMmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITENTEHO
c(OpMyIHPOBAHHBIM KPUTEPHSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

OoOmmenue:

BOCIIPHHUMAThL U (OPMYJIMPOBATH CYXKJICHHUSI B COOTBETCTBHUHU C YCIOBUSMHU U
HEeIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHI)IX N IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA IIO XOI[y pCHICHI/IH 3aJa4du,
KOMMEHTHPOBATH ITOJy4YEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pelaeMol 3ajadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSATEIILHO BBIOMpaTh (OopMaT BBICTYIUICHHS ¢ Y4YETOM 3aj1a4
MIPE3EHTAIlMA 1 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe 1eliCTBUSA
Camoopranusanus:



COCTaBIIATh IUIAH, aJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCOO pEeLIeHHs ¢
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMaInu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAaHUS
COBEpIIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YNIbTATOB, BIAJETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJsS Mpolecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTHXKEHUSI WJIA HEJIOCTHIKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY,
JaBaTh OILIEHKY NPHUOOPETEHHOMY OMbITY.

CoBMecTHasi 1eAITEIbHOCTD:

NOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
pa®oThl TpU pelmIeHUH YYeOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIbI paboOT, JIOroBapuBaThCs, OOCYX AaTh IMPOLIECC U pe3yJbTaT padoThI,
0000111aTh MHEHHST HECKOJILKHX JTIOICH;

y4acTBOBAaTh B TPyNMoOBHIX (opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU YJIEHAMU KOMAaHbl, OLICHUBATh
KaueCcTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaroniuiicss Hay4uTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH CTEPEOMETPUU IIPU
pELIeHNN 334 U IPOBEJCHUN MaTEMAaTUYECKUX PACCYKIECHUH;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU M CIEACTBUSA M3 HUX IPHU PEUICHUH
FEOMETPUYECKHX 33]1a4;

e KJAcCU(pUIMPOBATh B3aUMHOE PACIHOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pAacmo3HaBaTb OCHOBHBIE BHJIbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMua, NPSIMOYTONBHBIN MTapajuieienunea, Ky0);

e KJIacCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIs
KJ1accupuKaIuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napajyiebHOE, HEHTpaIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TJIOCKOCTh, BBIMIOJHITH U300paKeHUsT QUIyp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHMS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHUY;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
nupamuza), FeOMETPUUYECKUX Tell C IpUMEHEHUEM HOpMYT;

e CBOOOAHO OMEPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTh CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH IMOHATUSIMH, COOTBETCTBYIOIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJHATH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJayd Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKHMX OTHOLICHUH U
HAXOXXJEHUE T'€OMETPUUYECKUX BEIUYUH, MPUMEHSSI M3BECTHBIE METO/IbI
IPU PEIICHUH MAaTeMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIC CPEACTBA H  DJICKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKIX 3a]1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHATM3UPOBATh PEATbHBIC CUTYAllMH, MPUMEHATh W3yYCHHBIE TOHSATHS B
mpolecce IMOUCKA  pelleHusl MaTeMaTH4YecKu CchopMyIupoBaHHOM
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENU C MCIOJIB30BAaHUEM T€OMETPUUYECKHX
MNOHATUNA M TEOpEeM, ammapara aiareOpbl, pemiaTh MPaKTUYeCKHe 3aauH,
CBSI3aHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUUMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMH, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHMYECKOH U CEepUyecKOoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C T€JIAMU BPALIEHUS: LIUIUHAPOM,
KOHYCOM, c(epoil u mapom;

pacro3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIOCOOBI MOTYYSHHS TE BpaIllCHHS,

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIMYMHBI AJIEMEHTOB MHOIOIPAHHHUKOB W TEJ BpAallCHHUS,
00BEMBI M IUIOIIAIM MOBEPXHOCTEH MHOIOIPAHHUKOB M TEJl BpAIICHMUS,
TreOMETPUUYECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO ONEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpallleHUss U1 MHOTIOIPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPaHHUK WM TEJO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHUS MEXTy TUIOIIAIIMU TTOBEPXHOCTEN U 00bEMaMu
IT0JTOOHBIX TEI;

n300paxkaTb u3yyaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) IIIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TeJl BPAIlICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPALMU HaJ BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JEKapTOBOM cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 3a/1a4l HA BBIUMCICHHUE YIJII0B MEXAY NMPSMBIMU
U IUIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUM OT TOYKM JO IJIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;
CBOOOZHO OMEpPUPOBATh MOHSTHUSAMH, CBSI3AaHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEJl BpallleHus IpHU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa30oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILEHUS: CEYCHHS IMIMHIPA
(mapayenbHO U NEePHEeHIUKYIISIPHO OCH), CEUEHUs KOHyca (MapauiebHble
OCHOBAHUIO U IPOXOASILINE YepE3 BEPILNHY ), CEUEHUS 111apa;
UCIIOJIB30BaTh METO/bl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKHE YTBEPKICHHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUS CTePEOMETPUUYECKUX
3a/la4y, MPEANOJararoliuX HECKOJbKO IIAroB PEIICHUs, €CIH YCIOBHS
NPUMEHEHNUS 33]1aHbl B IBHOM U HESIBHOU (hopME;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUH U
HaXO0XKJIEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATh  IIOJy4CHHbIC  3HAHWS  Ha  IIPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJbHbIE CUTYALIUH, IPUMEHATh U3Y4YCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IpOLlECC€ IOMCKA  PELICHHUS
MaTeMaTH4ecKu  CPOPMYyIUPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHbIE CUTyallUH HA S3bIKE T'€OMETPHUM, HMCCIEI0BAaTh ITIOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TIE€OMETPUUYECKHX TOHATHM U TEOpEM,
anmapata anreOpbl, peuiaTb MNPAKTUYECKUE 3a/Jayd, CBSI3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUECKUX BEIHYNH;

UMETh TPEACTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPHH Kak
COCTAaBHOM 4acTu ()yHJaMEHTa Pa3BUTHS TEXHOIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n MPOrpamMMmsl Bcero Kontpoabrpie  TMpakruieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayueapHOCTB IPSIMBIX U IUIOCKOCTEU B 2
IIPOCTPAHCTBE
4 HepHeH,HI/IIny'IHpHOCTB IPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl ¥ pacCcTOSHUSA 16 1
MHoOrorpaHHuK" 7 1
BekTtops! B mpocTpaHcTBE 12
g HOBTOPGHI/IC, 000011IeHNE U CHCTEMATH3ALIM 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ii/mm Konrpoabnsie IIpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 AHaJIMTHYECKAsi TEOMETPUS 15 1
) [ToBTOpeHwUe, O606H.[€HI:I€ u 15 1
CUCTEMaTHU3allis 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomanu MOBEPXHOCTH U OOBEMBI 9 1
KPYTIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwUe, O606H.[€HI:I€ u 17 )
CUCTEMaTHU3als 3HAaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBHJIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, TapalIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

[ToHsATHS CTEpeOMETPHH: TOUYKA, IPSMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[ToHsATHS: IEepeceKarIuecs MIOCKOCTH,
MIEPECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[ToHsTHS: TIepeceKaroNIUecs MIOCKOCTH,
MIEPECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHuKH, H300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cienctBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS TPSAMBIX U TIOCKOCTEH

10

N3o0pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 uxX
pé6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaiBanne
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N3o0pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 uxX
pé6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpamrBanre
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

12

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 uxX
pé6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanne
MMOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAMU

13

N3o0pakeHune cedeHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 uxX
pé6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpamrBanre
MMOCTPOCHHBIX ceueHUn Pa3HbIMU LIBETAMU

14

Merton cnenoB sl TOCTPOCHUS CEUCHHI




15

Meroa cnefoB ajisi MOCTPOEHUS CEUEHUH.
CaoiicTBa epeceyeHnil MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cienoB i HOCTPOCHUS CEUCHHH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceﬁ U 3aI1MCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEKEW U 3aInCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alnCh IIaroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logolue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX YepTexax. Mctopus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsmble. [Ipru3Haky ckpeluBarommxcs
npsmbix. [lapannenbHble npsMele B
IIPOCTPAHCTBE

25

Teopema 0 CyIleCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM NapajlIeIbHON
JAHHOM NPSAMOU, IIPOXOASAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX IpsMbIX. TeopeMa o
TpEX MapajuleNbHbIX NPAMBIX. Teopema o
CKPELIUBAOIINXCS IPSAMBIX

27

[TapamnenpHOE MPOECKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NapAJIIETBLHOTO
npoeKTupoBanus. M3o0paxenne pa3HbIX
¢buryp B napajuieabHON MPOESKIUN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHNE, CBA3aHHEIC C
PaCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD IPSAMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napaienbHOCTH NPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aa4n Ha BBIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne cedeHus, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO HA 4epTekKe U
[apaJuIeIbHOTO APYrou npsaMon. Pacuér
OTHOLUEHUH

33

[MapannensHast MPOEKIHs, TIPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUSHH Ky0a 1
napauienenunena. CroncTaa
napajjiejicnmIiicia U mpru3mMbl

34

[TapannensHble mockocTH. [Ipu3zHaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 napamuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEeH
gyepes TOUKY, He MPUHAATISKALTYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napamienbHbIX MIIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPU NEPEeCeUeHH JBYX NMapauleIbHbIX
TJTIOCKOCTEH TpeThen

37

CBoiicTBa mapayIeNbHBIX IIOCKOCTEH: 00
OTpPEC3Kax MapalyICJIbHBIX ITPAMBIX,
3aKITIOUYEHHBIX MCKAY napaljiCJIbHbIMA
IUIOCKOCTSIMH;, O IEPECCUCHUH TPSIMOHA C
JABYMSI TTapaJUICIbHBIMU TTIOCKOCTSIMH




38

[ToBTropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOIHHOTO
napajuiesienunena

41

Brruncnenue IMH OTPe3KOB B Ky0Oe 1
MPSMOYTOJIBHOM IapajuieIenuIe e

42

IlepnieHUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

43

[TeprieHAMKYISAPHOCTH NPAMOU 1
rockocty. [Ipuznax
MEePHEHIUKYISIPHOCTH MPSIMOUN U
MIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[11nockocTH U IepHIeHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIPSAMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHauKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue neprneHuKysgpa U3 TOUYKU Ha
IPSIMYIO

48

[lepnieHauKyIslp ¥ HAKJIOHHAS.




ITocTpoeHue neprneHauKysgpa U3 TOUYKU Ha
PSIMYIO

Teopema o0 TpEX nepHeHAUKYIIPAX

49
(npsimast 1 oOpaTHast)

50 Teopema o Tp€x nepHneHANKYISIPAX
(mpsimast u oOpaTHast)

51 Yron Mexay CKpeuMBarOIUMUCS
MPSMBIMU
[Touck nepreHIuKyISPHBIX TPSIMBIX C

52 MOMOIIIbIO EPHEHAUKYJIIPHBIX
IIJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MIPaBUJILHOM IIMPAMUJIBI C IIOMOLIBIO
OPTOTrOHAJIBLHOM MPOEKIINHU
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

55 MPaBUJIBHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTrOHAJILHOM MPOEKLINH
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. Ilnockoctu
CUMMETPHUI B MHOTOI'PAaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOM 1
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTOsHUM OT TOUKHU JI0 IIIOCKOCTH

60 CrocoObI OMYCTUTPH MEPIICHIUKYIISPBI:




CUMMCTpPUA, CABUT TOYKHU I10
NapasiebHON PSAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbras padota "B3anmuoe
pacrosoKeHUe MPSMBIX U MIIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroa MEeKAy MpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroyi MexIy
CKPEIIMBAIOIIUMUCS IPSIMBIMHU B
IIPOCTPAHCTBE

65

I'eomerpuyeckue METObI BHIYUCIICHUS
yrIJjla MEeXAy NPSIMBIMU B MHOI'OTPaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JUHEMHBIX
YIJIOB IBYTPAHHOTO yriia

67

IlepnenaukynsipHble mockocTy. CBoicTBa
B3aMMHO MEPIEHANKYISIPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOK
[IEPECEUCHUS IBYX IIIIOCKOCTEH
NEPIEHIUKYISIPHBIX TPETHEH TNIOCKOCTH

69

[TpsMoyToibHBIN napasienenumnesn; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenumnena

70

Teopema o aAuaroHanu NpsMOYToJbHOTO




napajjiejacnuricaa u CJICaACTBUC U3 Hee

71

CrepeoMeTpuyecKue 1 MPUKIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSIMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napauieIbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapanneapHbIX IIOCKOCTEN HA
CKPEILMBAIOIINXCS MPSAMBIX, pACCTOSHUE
MEX/y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUAX

74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTostHuE OT MPSMOM J0 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIKUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYJIIPHOMN IUNIOCKOCTH

76

TpéxrpanHblil yroyi, HEpaBEHCTBA JJIst
TpexrpanHbIxX yrioB. Teopema I[Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3ndeckue JMHUHU Ha 3emiie

78

KontponsHas padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

80

[Tupamuna. Buasl nupamua. [lpaBunsHas
nupamMuaa




[Ipusma. IIpssmMast u HaKJIOHHAS IPU3MBIL.

81 [IpaBunbHasg npuzma !

) [IpssMo¥t napaienenunen, 1
MPSIMOYTOJIBHBIN Tapaienenures, Kyo

23 Brinykibeie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykiibie MHOTOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbIE U OTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponsnas padora "MHororpaHHuKH" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpPOB 1

89 [IpaBuno mapasienenumnena 1

90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1
PasnoxxeHue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MJIOCKOCTH

92 CkansipHoe pou3BeIeHUE 1

93 Boruncnenue yriia Mex1y BEeKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimume 3aga4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06001IeHrEe ¥ cucTeMaTH3alus 3HaHUI 1




99 O060061IeH e U cucTeMaTU3alus 3HaHU! 1
100 HroroBast koHTpoOBHAS paboTa 1
101 HTorosast KOHTpOJIbHASA paboTa 1
102 O06001IeHre U cucTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[ToBTOpenue Tembl "KoopanHaTel BEKTOpa
Ha IUIOCKOCTH M B IPOCTpaHCTBE"

IToBTOpenue temsl "CkansipHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpEeHME TeMbl "Bbhruncinenue yria
MEXJly BEKTOpaMH B IIPOCTpaHcTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPAMOH,
MPOXOISIICH Yepe3 ABE TOUKU"

YpaBHEHHE UIOCKOCTH, HOPMaJlb,
ypaBHEHHE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE UIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BektopHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHEHOE
[IpOorpaMMHUpOBaHuE

JIuHeitHbIe HEpaBEHCTBA, JTUHEITHOE
MporpaMMHUpOBaHUE

10

AHanuTuyecKkue MeTobl pacuéra yria
MEX1y MPSIMbIMH B MHOTOTPaHHUKAX

11

AHaIUTUYECKHE METO/IbI pacyéTa yria
MEXY IJIOCKOCTSIMUA B MHOTOTPaHHUKAX

12

dopmysa pacCTOSIHUS OT TOUKH J10




IJIOCKOCTH B KOOpAWHATaX

HaxoxneHnue paccTosiHUM OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOUKH 10
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonrponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHbBIE
MHOT'OTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPAMBIX U
IJIOCKOCTEMN

19 [TapannenpHble MPsIMbIE U TUIOCKOCTH:
napajuieibHbIe CEYEHUS

20 [TapannensHble MPsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUM
[TapannenbHble NpsSMbIE U MIJIOCKOCTH:

21 YIJIbI MEXKY CKPEILMBAKOIIUMHUCS
MPSIMBIMU
[lepnieHnuKyIsIpHBIE TIPSIMbIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHIeHUKYISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
[lepnieHnuKyIsIpHBIE TIPSIMbIE U

23 TJTIOCKOCTH: TEOpEMa O TPexX
NepHeHIuKyIsIpax

24 [lepieHaAMKYIApHBIE IPSAMBIE U




IIJIOCKOCTHU: BBIYMCJIICHUA AJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (hOPMYJIBI IS
iomaaen, cooopakxeHust moa00us

26

[ToBTOpEHMeE: momaan
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, cooopakxeHus moa00us

27

[ToBTOpEHMeE: momaan
MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
TJI0IAeH, COOOPaKEHUSI TIOI00MST

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJTIOIAAX TOBEPXHOCTEMN, pa3pe3aHus Ha
4acTH, COOOpaKEHUS OO0

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IUTIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaKEHUSI TOT00MS

30

Kontponbras padota "IloBTopenue:
MHOT'OTPaHHHUKH, CEUYEHUSI
MHOTOTpaHHUKOB"

31

O0bEM Tena. OObeM MPSIMOYTOILHOTO
napaiesienune1a

32

3anaun 00 yaABOCHUHU Ky0Oa, 0 KBaaApaType
Ky0a; 0 TPUCEKITNH yria

33

CrepeoMeTpHUecKHe 3a/1aul, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJuieenuesaa

34

[Ipuknagueie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa MPSIMOYTOJILHOTO

napajuiesienunena

35 OOBEM NpsIMO TPU3MBI

16 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
00BEMOM MPSIMOI PU3MBI
Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO

38 ornpenenéuHoro uHTerpana. OosEM
HAKJIOHHOM IPU3MBbI
Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpana. O0néEM
MU PAMHU/IBI

40 dopmyna 0obéMa mupamuiel. OTHOIIEHUE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

41 dopmyna 06béMa mupamuiel. OTHOIIEHUE
00BEMOB NMUPAMHUJ ¢ OOIIUM YTIIOM

4 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
00BEMaMK HaKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbBIE C
00BEMaMH MHUPAMHUTBI
[Mpuxnanueie 3ana4un mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCcToAHHUA A0 IMITOCKOCTHU




KonTponbras pabota "O0béM

47 |
MHOTOTpaHHHUKA
Hunuuapuyeckasi TOBEPXHOCTb,

48 o0pa3yromue UIHHIPHIECKOM
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUMHID.
[Tnomanp MOBEPXHOCTH UJIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pazyronme
KOHUYECKOW MmoBepXxHOocTH. Konyc

51 CeueHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5 Yceuénnsiii konyc. M3o0paxenune
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH H
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM TOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuuecKkue 3ajaun Ha

55 JIOKa3aTeIbCTBO M BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH MUINHAPA, KOHYCa
CrepeoMeTpuuecKkue 3ajaun Ha

56 JIOKa3aTeIbCTBO M BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUN MINHPA, KOHYyCa

57 [Ipuknagublie 3aa4n, CBSI3aHHbBIE C
UUATUHAPOM

58 [IpuknanHele 3a1a4m, CBSI3aHHBIE C
UUATUHAPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U miapa ¢
rtockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. But n m300pakenue mapa

61

[Tepeceuenue cepsl 1 mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bua u n3o0paxkenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTeu

63

CummeTtpust cepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE CO c(pepoii U mapom,
MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE CO c(pepoii U mapom,
MMOCTPOCHHUEM UX CEYCHHI MIIOCKOCTHIO

66

[MpukiaaHbie 3313491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOTI'OIr'paHHUKOB

69

3anauu o reme "Tena v MOBEpXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHapa. Teopema 06 00bEMe
psAMOro NUJInHApa

73

Brranciienue 00EMOB Tell C MOMOIIBIO
onpenenéHHoro uHTerpana. O0néEM
KOHyca

74

[Tmomaay OOKOBOM M OJTHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHyca

76

[Ipuknagueie 3agaun o Teme "OOBEMBI 1
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tnomasns
cdepbl. CTepeoMeTpruIecKue 3a1a4H,
CBSI3aHHBIE C BBIYMCIIEHHEM 00HEMOB
apa, mapoBOTr0 CETMEHTA U IMIapOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wioniapio ceprl. COOTHOMICHUS MEXIY
IUIOMIAISIMH TTOBEPXHOCTEH U 00bEMaMHU
MOTOOHBIX TEJ

79

[TogoOHEBIE TENa B TPOCTPAHCTBE.
N3menenne o6bEéMa npu mogo00uu.
CrepeoMeTpHUYECKUE 3aa9H, CBI3aHHBIC C




BBIYUCIICHUEM 06’béMOB TCI U rmomaz[eﬁ
MOBEPXHOCTEN

80

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBbIX Ter"

81

JIBrkenus npoctpancTBa. OTOOpaKeHUS.
JIBvokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA JBMKEHUM

82

Buapl nBukeHuil: napauienbHbIA
MePEHOC, IEHTPaIbHas CHMMETPHS,
3epKaJibHAasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

&3

[IpeobpaszoBanus momobus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTtpaHcTae"

86

Ob6o6matomniee moBropenue 11 nonaruii u
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHH:
"TTapayienbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06mtaromee noBTopeHue 11 noHsATU U
MEeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHH:
"BekTopsl B mpocTpancTae"

88

Oo6o06maromiee noBTopenue 11 noHsATU U
MeToA0B Kypca reomerpun 10—11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpancTae"

89

Oo6o06maromee noBTopenue 11 noHsATU U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromiee moBTopeHue 11 moHATHI 1
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOTpaHHUKA"

91

O6o0maromiee moBTopeHue 11 moHATHI 1
MeTOJI0B Kypca reomerpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[Tnomaan MOBEPXHOCTH U O0BEMBI
KpyTibIX Ten"

92

O6o0maromiee moBTopeHue 11 moHSATHI 1
MeTOJI0B Kypca reomerpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"[Tnomaan MOBEPXHOCTH U O0BEMBI
KpyTibIX Ten"

93

Hrorosast koHTpobHAs paboTa

94

HToroBast KOHTpOJIbHASA paboTa

95

[ToBTOpeHME, 0000MIIEHNE U
cucTeMaTHu3alus 3HaHu!

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJlb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUHI

99

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUHI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHA CTEPEOMETPHUH KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET






