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IMNOACHHUTEJIBHASA 3AIIMCKA

I'eomeTtpus siBIsIeTCS OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS] JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
HNOHSATUHUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUN T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYaroMUXCsl IPU U3YyUYEHUN
T€OMETPUH, KaK COCTaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPHUH,
¥ HE0OXOIUMBIX I YCIEHIHOTO NpohecCHuOHANbHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHS, SBJISIFOTCS:

pacuIMpeHne MpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIUM MUPOM;

dopMupoBaHuEe TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TTOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpHUU;

¢opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHUE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS pAaCllO3HAaBaTh HAa YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHUpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU TpU
IIPOBEJEHUHN PACCYKIACHUM;

(¢opMupoBaHUE YMEHHS BIaJ€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/€
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJad C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHUpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YyUYEHUU APYIHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacrpeaensercss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBusd ans  auddepeHuManvii  oOydeHHs, TOCTPOCHUS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTteMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue NpsAMBIX B IIPOCTPAHCTBE: IIEpPECEKaroLIrecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIEIbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOSKTUPOBAHUE, N300pa’KeHUe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapajulelienuIie],
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHON IJIOCKOCTH. OpTroronaneHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIsipHOCTh
IJIOCKOCTEMN: NMPHU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKHUX YIJI0B MHOTOTpaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsMas 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamutenenurnen, npssMOYTOIbHBIN MTapaAJUIEIECIUNE U €T0 cBoMcTBa. KpaTuaimme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMmua, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbL.
[IpaBuibHBIE MHOTOIPAHHUKHM: NPaBUJIBbHAS NPU3MAa W IpPaBWIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIBHBIN TETpadIp, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIONIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msl. [Iomaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuieJenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUs MPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[€HCTBUS ¢ BEKTOPaMHU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsATHA: ULUIMHApPUYECKAs TOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasymoliue IMoBepxHocTeld. Tena BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K chepe. M3o0paxxeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajienenunena M cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOTO
CerMeHTa.

KomOnHanuu Ten BpaimieHus W MHOrorpaHHukoB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas oKojo IwiuHapa. Ilepeceuenne cdeppl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOTrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BpPAIlllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYCHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOro yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN TEOMETPUIECKUX 3a1a4.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsST W paBEHCTBO (Quryp.
OOuue cBoMcTBa JBW)XEHUW. BuIbl JABUXKEHUN: MapajulebHBIM IMEpeHocC,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT IMPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u cepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUMCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTHP K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy peILICHUs 3ajJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4YE€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VT HEIOCTHKCHUS PE3YJIhbTATOB JNCITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpH pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPHU
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEIACTBUSA M3 HHUX MPHU pPEUICHUU
reoMeTPUYECKUX 3a/ady;

e KJaccU(PUIIMPOBATHh B3aMMHOE PACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yIJlaMHd B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUIAMH, CBA3AaHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KkjaccuuIMpoBaTh  MHOTOTPAHHUKM, BbIOMpas  OCHOBaHUS  JUIs
KJIaccu(pUKaIuu;

e CBOOOJHO OMNEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBIMNOJIHAITH napajuiesibHOE, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

e CTPOUTHb CEUYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOMIAAM  [OBEPXHOCTEW  MHOTOTPaHHUKOB  (MpHU3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJIHO OIEPUPOBATH MOHSATHUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJl BEKTOPAMH;

e pemiaTh 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHSATH TMPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJICKaTh, MPeOOpPa30OBbHIBATh U HMHTEPIPETUPOBATH HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e TMPUMEHATH I[OJYYECHHBbICE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh pPEaJbHbIC CUTYallMM, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABJICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TE€OMETPUM KaK
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyvaromuics HayIUuTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0OBSCHATH CIIOCOOBI TTOJTYUCHUS TEII BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MTPOXOSIIIME YEPE3 BEPILIUHY ), CEUCHUS 111apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoluIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYEHHBIC IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTUYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATH OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATAA © TEOpeM, armaparta aireOphl, peraTh
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosnn4yectBo 4yacos DI1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckme (undposbie)
1/ | TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 23 1 https:/resh.edu.ru/
B
2 JAHMHOE PACTIONIOMEHHE 6 1 https://resh.edu.ru/
MPSIMBIX B IPOCTPAHCTBE
IT
3 apaﬂHeHBvH OCTb IPAMBIX 8 https://resh.edu.ru/
IUIOCKOCTEH B IIPOCTPAHCTBE
[IepnieHIUKyYIAPHOCTD
4 MPSIMBIX U INTIOCKOCTEN B 25 https://resh.edu.ru/
MPOCTPAHCTBE
VYTl ¥ paccTosTHUA 16 1 https://resh.edu.ru/
MHororpaHHuKu 7 1 https://resh.edu.ru/
BekTopsl B IpOCTPaHCTBE 12 https://resh.edu.ru/
IToBTOpenue, 06o0mIEeHNE
8 BTOpeHHe, B HI:I 1 5 2 https://resh.edu.ru/
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 [TIPO'PAMME



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

11 KITACC

KosmuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (uu¢ppossbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMMmblI padoThI padoThI
pecypchl
AHanmuTuyeckas
1 15 1 https://resh.edu.ru/
TeOMEeTpUs
[ToBTOpEHUE,
600
2 OPODIICHHC 1 15 1 https://resh.edu.ru/
cucTeMaTtu3anus
3HAHUU
3 O0bEéM MHOTOTpaHHHKA 17 1 https:/resh.edu.ru/
Tena BpaieHus 24 1 https:/resh.edu.ru/
[Inomaan
5 MIOBEPXHOCTH U 9 1 https:/resh.edu.ru/
00BEMBI KPYTJIBIX TEI
6 JBrkeHUs 5 1 https://resh.edu.ru/
[ToBTOpEHUE,
000011eHNe U
7 B 17 2 https://resh.edu.ru/
cUCTEeMaTH3aIus
3HaHUI
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapalIeIbHbIX
MPSAMBIX (OTPE3KOB),
CepeIuHbI OTpEe3Ka

[TonsaTHA crepeomeTpun:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiia U300pakeHus Ha
PUCYHKE IIJIOCKOCTH,
NapajieIbHbIX MPSMBIX

(0Tpe3koB), cepeIuHbl OTpe3Ka

INousaTus: NEpECCKArOIECH

IIJIOCKOCTH, IICPCCCKAIOIUCCA

npsiMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsTus: nepecekaromyecs

IIJIOCKOCTH, IEPECCKAOIIUECCA

npsiMasi ¥ IMI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300pakeHue MPOCTENUIINX
MPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX O0BEKTOB

MHOrorpaHHukKH,
n300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U
HEPBbIE CIEICTBUS U3 HUX

AXCHOMBI CTCPCOMECTPHU U
IIEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIC CIIECICTBUA U3 HUX.
CriocoOblI 3a1aHusl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

N3obpaxenue ceueHmit
NUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
repeceyeHus MoJIy4eHHbIX
IJI0CKocTel. PackpammBanue
MTOCTPOCHHBIX CEUCHUI
pPa3HBIMU [IBETAMHU

11

N3o06paxenune ceueHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pébpa. M3obpakeHue




NIECPECCUCHUA MTOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue
MOCTPOEHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3oOpaxkenue ceueHuit
MUpaMHJIbl, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOAAT Uepe3 Ux
pébpa. N3obpaxenue
NepPECEUCHUS TOJTyUEHHBIX
mockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N3o0pakeHue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
p€bpa. M3obpakenue
IepeceyeHus! MOIyYEHHBIX
miockocren. PackpammBanue
MOCTPOEHHBIX CEYEHU
Pa3HbIMH LIBETaMU

14

Meton cnenoB s
MOCTPOEHUS CEUEHUI

15

Merton cienoB uist
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
MPSIMBIX U IJIOCKOCTEMN

16

Meton cinenoB s
IIOCTPOCHHUS CEYECHUH.
CBolicTBa nepeceyeHmi




MPSAMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YE€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

20

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IPONOPILHOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus




IIaHUMETPHUHN U
CTepEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouuecs npsimMble.
[Ipu3Haky CKpenuBarOmMUXCs
npsaMbIxX. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

25

Teopema o cylieCTBOBaHMU U
€UHCTBEHHOCTH IPSIMOU
napasuieIbHON JaHHOU
MPSIMOM, IPOXOIAILEN Yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIeXalel Ha TaHHOUW MPsIMOM.
Jlemma o nepecedeHUH
NapauIeIbHBIX IPAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
napasuieIbHBIX MPSIMBIX.
Teopema o cKkpenrBarOIuXCs
MIPSIMBIX

27

[TapamnensHoe
npoekTupoBaHue. OCHOBHbIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUS.




N306paxenue pazHbix puryp
B MMApAJJIETILHON MPOEKIUU

28

entpanpHas nmpoekuus. Yromu
C COHAIPABJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aa4yM Ha JOKa3aTeNIbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacoJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHs: MapamenbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3zHak
NapaJuIeIbHOCTH NPSIMOU U
mwiockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSIMOU U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C
MapauIeTbHOCTBIO MPSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IPOXO/SIIETO Yepe3 TaHHYIO
NPSIMYIO Ha YEPTEKE U
MapajyIEIbLHOTO IPYTOn
npsamoil. Pacuér oTHomeHuin

33

[TapamiensHas npoekuus,
IPUMEHEHUE JJIsl HOCTPOEHUs




cedeHuil Kkyoa u
napainenenunena. CBoicTBa
napasuieJienumnea u IpusMbl

34

[TapaynenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€JUHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSILEH Yepe3 TOUKY, He
MPUHAJICHKALLYIO TaHHOMN
IIJIOCKOCTH U CIIECTBUS U3
Heé

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX
repeceyeHus npu
NIEPECEUEHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaoiicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3kax
napasuleNbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napaiebHbIMU
IUTOCKOCTSIMH; O TIepeceueHIH
IIPSIMOY C IBYMsI
napaiebHIMU TIOCKOCTSIMH

38

[ToBTOpEeHME: TEeOpeMa
[Mudaropa Ha miaockocTu




39

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYroJabHUKa

40

CaoiicTBa Ky0a 1
PSAMOYTOJIBHOIO
napauiesenunena

41

Boluniciienue 1iaMH OTpE3KOB B
KyO€ U IpsIMOYTOJIbHOM
napaeenunee

42

IlepnieHAMKYISIPHOCTD TPSIMOM
v 11ockoctu. [IpusHax
MEPIIEHAUKYISPHOCTHU MPSIMOU
U IUIOCKOCTH

43

[TepnieHAMKYIAPHOCTD MPAMOL
u mockoctu. [lpusnax
NEPHEHANKYISIPHOCTH TIPSIMOM
U TJIOCKOCTH

44

Teopema o CylleCTBOBAaHUU U
€IMHCTBEHHOCTH IPSIMOI,
IPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYIISIPHOU K
IJIOCKOCTH

45

IInockoctu u
NEPICHIUKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

Ilnockoctu n
MepIEHIUKYIISIPHBIC UM
NpsIMbIE B MHOTOTpaHHUKaX




47

[lepnieHaUKyYISp ¥ HAKIOHHAS.
[TocTpoenne nepneHauKyJisipa
U3 TOYKU Ha IPSIMYIO

48

[lepnieHAUKyIsp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU HA IPSAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas u
oOparHasi)

50

Teopema o Tpéx
NepHeHANKYIIsIpax (mpsmas u
oOpartHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS IPSIMBIMU

52

[Touck nepreHIuKyIsspHBIX
HpSIMI)IX C ITIOMOIIIBIO
HCpHeHI[I/IKYIISIpHBIX
IUIOCKOCTEH

53

OproronansHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenunii kyoa,
MPU3MBbI, IPABUIBHOU
MHUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[TocTpoenune ceuenuit kyoa,
TPU3MBI, TPABUIBHOMN
MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nax
MEPIEHIUKYISIPHOCTH MTPIMOMN
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJI0CKOCTH

60

CrniocoObl OmyCTUTh
NEPICHAUKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHON
pSMO, H3MECHECHHE
pacCcTOAHUMI

62

KonTponbnas pabora
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: YyrOaI MEKTY
NPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




TEOpEMa KOCUHYCOB

64

[loBTOpEHME: Yroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMCTpI/I‘IeCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
IpsAMBIMHA B MHOT'OT'PaAHHHUKAX

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
miockoctu. CBolicTBa
B3aMMHO MEPIEHANKYIISIPHBIX
IIOCKOCTEH

68

IIpu3nak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIJISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONIBHBIM
napasuiesienume; Kyo;
U3MEepEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

70

Teopema o AuaroHan
MPSIMOYTOJILHOTO
napasuieJienunena u




CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpeHuUeE:
CKpPCIIUBAKOIIHNECS TPSAMEIC,
napajuleIbHbIC IIIOCKOCTH B
CTaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerH_II/IBaIOH_[I/IXCSI HpSIMbIX,
paccTositHue MEeXIy

CKpCIIUBAOIIUMHUCA ITPAMBIMU

B ITPOCTBIX CUTyalUsAX

74

Paccrostane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruncnenue paccrosHui
MEXY CKPEIIMBAIOLIIUMHUCS
MPSAMBIMH C TTOMOIIBIO
NEPIEHANKYIJISIPHON
IIOCKOCTH

76

Tpé€xrpanusiii yroi,
HEpaBEeHCTBaA JUIsl

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl




KOCHUHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE
JMHUM Ha 3eMJjie

78

KontponbHas padota "Yrisl u
paccrosiHus"

79

CucreMaTusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamuia

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

82

[Ipsimoit napamienenunes,
IPSIMOYTOJIBHBII
napasuieNienumnesn, Kyo

83

BrlInykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH

&5

KonTponsHas padora
"MHororpaHHuKku"

86

IlonsTue BCKTOpa Ha
IINIOCKOCTH U B ITPOCTPAHCTBEC




87 CyMmMa BEKTOpOB

88 Pa3nocTe BekTOpOB

89 [IpaBuno napamnenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pasznoxenune BekTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJHOM INIOCKOCTH

92 CxansapHoe Npou3BEICHHE

93 Brruncnenue yria Mmexiy
BEKTOPAMH B ITPOCTPAHCTBE

94 [Ipocreiimume 3amauu ¢
BEKTOpaMHU

95 [Ipocreitmme 3anaun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPAMHU

97 [Ipocreiimume 3amayu ¢
BEKTOpaMHU

08 O60061eHue 1
crucTemMaTu3alus 3HaHUI

99 Ob6o06uenne u
crucTemMaTu3alus 3HaHUI

100 Hrtorosast KOHTpOJIbHAsS
paborta

101 Hrorosas KOHTpOIbHAS

paborta




00001IeHne u
102 . 1
cucreMaTui3anusa 3HaHUU

OBIIEE KOJIMYECTBO YACOB

10 ITIPOT'PAMME 102




11 KITACC

Ne
/o

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIEC

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
TIJIOCKOCTH U B
npoctpaHcTse"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

IToBTOpEeHue TemMbl
"BbluMcieHUE yIila MeX1y
BEKTOPAaMH B ITpocTpaHcTBE"

[ToBTOpEHUE TEMBI
"VYpaBHeHUE MPSIMOiA,
MPOXOSIIEH Yepe3 ABe
TOYKHU"

YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpMaJjb, ypaBHEHHE
IJIOCKOCTH B OTpE3Kax

BekropHoe nmpousseieHue

JIuHeiiHbie HEPaBEHCTBA,




JIMHENHOE
MPOTpaMMHUPOBAHNE

JIuneliHble HEPABEHCTBA,
JTMHEWHOE
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIbI
pacuéra yria Mexay
NPSIMBIMH B
MHOTOTpaHHHUKaX

11

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmysa pacCTOSHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpJIMHATAX

13

Haxoxnenue pacctostHuit OT
TOYKH JI0 IIJIOCKOCTH B Ky0e

14

HaxoxneHue pacCcTosiHUM OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

KonTponbHas pabota
"AHaTuTUyecKasg
reomeTrpus”

16

Ceuenuns MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC
MHOT'OI'paHHUKN

17

CeueHus MHOT'OI'paHHUKOB:




METO/J CICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHILapTHBIC IIJIOCKOCTH,
HCpGCG‘ICHI/ISI HpSIMBIX 58
TIOCKOCTEH

19

HapanneanLIe MpAMbIC U
TINIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

20

[TapannenbHble IpsIMbIE U
MJIOCKOCTH: pacuéT
OTHOIIEHU

21

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXLY
CKPELIMBAIOIUMUCS
IpSMBIMU

22

[IepnieHauKynsspHBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOI'OTPaHHUKOB

23

[TepnenaukynspHbie
IpsIMbIE U TJIOCKOCTH:
TeopeMa O Tpex
NepreHIuKyIsIpax

24

[lepnieHauKynsipHBIE
IPSIMBIE U TUIOCKOCTH:
BBIUNCJICHYS UIVH B




MHOTr'OrpaHHUKax

25

[ToBTOpeHue: muomaan
MHOTOYTOJILHUKOB,
(hopMyJIBI IS TUTOIACH,
COOOpaxKeHHUsI MMOA00MS

26

[ToBTOpEeHMe: muomaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI I71S TUTOINAEH,
CO00paxKeHwsI MOA00MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyJIBI IS TUI0MIA e,
COOOpaxeHwsl MoA00Ms

28

IInomanu ceueHunit
MHOTOI'PAaHHHUKOB: TIJIOIIATN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUS
o100us

29

IInomanu ceueHnit
MHOTOI'PAaHHHUKOB: TIJIOIIAN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKEHHS
o100us

30

KounTponbHas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BpéM Tena. O0beEM
IPSIMOYTOJIBHOTO




nmapaJuiCjacnuicaa

32

3amaun 06 yABOCHUH Ky0a, 0
KBaJiparype Ky0a; o
TPHUCEKIINH yTiia

33

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

[IpuknagHbie 3a1a4u,
CBsI3aHHBIE C BEIUMCIIEHUEM
00BEMA MPSIMOYTOIEHOTO
napajienenuneaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BHIUUCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C 00BEMOM
IIPSIMOY IIPU3MBI

38

Brrunciienue 00EMOB TeI €
TIOMOIIIBIO OIPEICAEHHOTO
uHrerpana. O0bEM
HAKJIOHHOHN TPU3MBI

39

Brrunciienue 00EMOB TeI €
TIOMOIIBIO OTTPENEITEHHOTO
uHTerpaina. OobpEmM
TTUPAMHU/TBI

40

®opmyna o0bEMa




nupamuibl. OTHOLLIEHUE
00bEeMOB MUpaMuU/I ¢ OOITUM
YTJIOM

41

dopmyna 00bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUpPaMHU/T ¢ OOIITUM
yriioM

42

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOH TIPU3MBbI

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTAPAMH/TBI

44

[IpukiaaHbie 3a1a49H 110
teMme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TPU3MBI

45

[Ipuknagnelie 3a1a4u 1Mo
teme "OOBEMEI TEI",
CBsI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

46

[Ipumenenue 00bEMOB.
Beruncnenne paccTosHUS 10
IUTIOCKOCTH

47

KonTponbhas padbora
"O0bEM MHOTrOrpaHHHKA"

48

Hunmuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne




LWIHHAPUYECKON
MOBEPXHOCTH

49

Hunuuap. [psamon
KpyTOBOM LIUIUHJAP.
[Inomane moBepxHOCTH
LUAJUHIPA

50

Konnueckast moBepxXHOCTb,
o0pa3yroire KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
MJI0CKOCTBIO, TapaJIIEIbHOU
MJIOCKOCTH OCHOBAHMSI

52

Y ceu€HHblil KOHYC.
N306paxkenne KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60xoBOI
MOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH KOHYyCa

54

[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3aaumn
Ha J10Ka3aTeJIbCTBO U
BBIYMCIIEHHE, [IOCTPOCHUEM
CEYEHHU [UIMHApPA, KOHYyCa

56

CTepeOMeTpI/I‘ICCKI/IC 3aJadu
Ha JO0Ka3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUEHHM [UIMHIpPA, KOHyCa

57

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C LIMJIUHPOM

58

[Ipuknagnelie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl u mapa
¢ iockocTho. Kacanue
mapa u cepsbl MI0CKOCTHIO.
Bun u nzo0paxkenue mapa

61

[epeceuenue chepsl u mapa
¢ ockocThio. Kacanue
mapa u cepsl MI0CKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue chepsl.
[Tnomans chepst u e€
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYMCJICHHE, CBA3aHHbBIE CO
cthepoil u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoil u mapom,




MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha INIOCKOCTH, BEIYMCIICHUS
B OKPY>XHOCTH, CTaHJapTHEIE
mox00us

68

Paznuunsie KOM6I/IHaI_[I/II/I TCJI
BpaluCcHusA U
MHOT'OIrpaHHUKOB

69

3agaun 1o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
HOBEPXHOCTH BpaleHus"

71

KonTponsHas pabora "Tena
1 TIOBEPXHOCTH BpALLECHUS"

72

O6weém muuHapa. Teopema
00 00bEMeE pSIMOTO
WITMHIpA

73

Brruucnenue o06EMOB TeN €
TIOMOIIBIO OMIPENEITIEHHOTO
unTerpana. O6bEM KoHyca

74

ITnomanu 60KOBOI U
IIOJTHOW ITOBEPXHOCTH
KOHycCa

75

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,




CBA3AHHBIC C BLIYHUCICHUCM
00BEMOB IMIIMHPA, KOHYCa

76

[Ipukiaguele 3aga4u 1o
teme "OOBEMBI U TUTOIIAIH
noBepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cdepsl. CTepeomMeTpudecKue
3a]a4uu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB
nrapa, mapoBOro CErMeHTa
IIAPOBOTO CEKTOpa

78

[IpukiagHele 3aga4u 1Mo
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMIABI0 cephl.
CoOTHOIICHUS MEXIY
IUTIOIIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX TEl

79

IlogoOHbIE TENa B
npocTtpaHcTBe. Mi3meHnenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB Tell U IUIOIAAeH
MTOBEPXHOCTEU

80

KonrtponpHas padora
"Ilnomany moBEpXHOCTU U




00BEMBI KPYTIBIX TET"

81

JIBYDKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. Ob6mue
CBOICTBA JBHKCHUM

82

Bunp! nBmxennit:
MapaJuyIeIbHbIN NIEPEHOC,
LIEHTpAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMON

83

[IpeobpazoBanus nog00Ms.
[Ipsimas u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IPUMEHEHUE JBIKEHUS

85

KonTponbhas padbora
"BekTopsl B mpocTpaHcTBe"

86

O6o061maroniee TOBTOPEHHE
11 noHsiTHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIUS
3Hanuit: "[lapanienbHOCTh
MPSIMBIX U INIOCKOCTEHN B
npoctpaHctse"

87

Ob6o0m1aroriee MOBTOpeHNE
11 nousTHiA 1 METOAOB
Kypca reometrpuun 1011
KJIACCOB, CHCTEMaTH3aLUs
3HaHuii: "BekTopsl B
npocTpaHcTBe"




88

O6o0061maro1iee NTOBTOPEHHE
11 noHATHi U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aLMs
3HaHUM: "BekTopsl B
npocrpaHcrae”

&9

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOrorpaHHuka"

90

O06o0maroiee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIH
3nanuii: "O0bemM
MHOTOrpaHHUKaA"

91

O6o061maroniee TOBTOPEHHE
11 ToHSATHI 1 METOI0B
Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTU3allHs
sHanui: "Ilnomanu
TMOBEPXHOCTU U 00BEMBI
KpyTJibix Ten"

92

Ob6o0m1aronee MOBTOpEHNE
11 nousTHA 1 METOAOB
Kypca reomerpuu 1011
KJIACCOB, CHCTEMATH3AITUS




3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyJibIxX Ten"

93

Hrorosast KOHTpOJIbHAS
paborta

94

HToroBast KOHTpOJIbHAs
pabota

95

[ToBTOpeHue, 0600IIEeHNE 1
cUcTeMaTu3alis 3HaHUH

96

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

97

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazsutus
CTEpEOMETPUH KaK HAyKU U




€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pazsutus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102
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