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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN MPHU PEIIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM 0O0ydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIIEIIHOTO NPOo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00yYaronIuxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIBbHBIMUA JIMHUSMH yueOHOTo Kypca «I'eomeTpusi» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSAMMY», PEIEBAHTHBIMH I'€OMETPUM Ha YriayOJIEHHOM YpoBHE OOyueHHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO MO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHBIE MHOXECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHEe T€OMETPUHN KaK COCTaBIISIIONIECH yueOHOro rpenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gyaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD HPSIMOM M IUIOCKOCTH: NEPIIEHINKYJIAPHBIE IIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Ounepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPAaMHUAA U IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPAaHHHUKE: CUMMETpUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJd Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHIpA, TUpaMHUIbl U KoHyca. O0BEM I1apa U 1mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHSATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHHUA. I[IpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pa)kTaHCKOW UIECHTUYHOCTHU, YBOXKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE IrI00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUeHTAIuUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYN;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3IWYHbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJECHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 pEelIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yabTaT padoTHl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUe 3aJadH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUTOIIAAsIMU TOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaijieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHHA U
HAXO0KJEHUE T€OMETPUUYECKUX BEJIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLIECCE IOUCKA  PEIICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb NPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kourpoabnbie IIpakTnueckue op
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 HCYHKE IUIOCKOCTH, ITapauieIbHbIX 1 http://resh.edu.ru/
preyH P 05.09.2023
NpSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
2 npaBujIa N300paKCHUSI HA PUCYHKE 1 http://resh.edu.ru/
P P prey 05.09.2023
TUTOCKOCTH, MAPAIICIIbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
ITonsTHs: Iepecekaronmecs MIOCKOCTH, http://resh.edu.ru/
3 nepeceKaroIuecs mpsiMasi ¥ mI0CKOCTb; 1
P Heen ip 08.09.2023
MOJYTIPOCTPAHCTBO
ITonsTua: nepecexaronmecs MIOCKOCTH, http://resh.edu.ru/
4 nepeceKaroIuecs mpsiMasi v miIoCKOCTh; 1
P B P 12.09.2023
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne http://resh.edu.ru/
5 MIPOCTEHINIAX MPOCTPAHCTBEHHBIX (HUTYP, 1
P PoeIp uryp 12.09.2023
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300pakeHne http://resh.edu.ru/
6 MIPOCTEHINAX MPOCTPAHCTBEHHBIX (PHUTYP, 1
P Poetp uryp 15.09.2023
HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 hitp://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
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http://resh.edu.ru/
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CIICACTBHUA U3 HUX

19.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBan#e moCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UYEPE3 X
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HbIMH LIBETAMHU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN
Pa3HBIMH LIBETAMHU

N3o00paxkenue ceueHnit mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IJIOCKOCTEM.

19.09.2023

22.09.2023

26.09.2023

26.09.2023

29.09.2023

03.10.2023

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETaMH

14

15

16

Mertopn cneoB Ui NOCTPOCHUS CEUEHUI

Merton ciaeaoB 1Jisi HOCTPOCHUST CEUEHUM.

CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

Merto crie1oB AJIs MOCTPOCHUS CEUCHUM.

CBoiicTBa nIepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

03.10.2023

06.10.2023

10.10.2023

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

17

[TocTpoenwue ceueHmii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
HOCTPOCHHSI

10.10.2023

http://resh.edu.ru/

18

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

13.10.2023

http://resh.edu.ru/

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha p€opax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MOCTPOCHUS

17.10.2023

http://resh.edu.ru/

20

21

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh I1aroB
MTOCTPOCHHUS

[ToBTopenue manumerpun: Teopema o
POTNOPLHMOHATBHBIX oTpe3kax. [Tomodue

17.10.2023

20.10.2023

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

TPEYTrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceUeHUAX HA
BBIHOCHBIX 4epTexax. Mctopust pa3BuTus
MJIAHUMETPUU U CTEPEOMETPUH

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsmbix B
npoctpancTBe. CKpenuBaronmecs
npsimbie. [Ipu3HaKu CKpeuBaonmxcs
npsmbix. [lapansensHblie npsiMbie B
MIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH NPSIMOM NapaJljieIbHON
JIAHHOM TIPSIMOM, IPOXOIAIICH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAIICH Ha
JlaHHOM psiMoi. JIeMMa o nepeceueHun
MapaJUIEIbHBIX MPSAMBIX INTIOCKOCTHIO

[TapamienpHOCTH TpeX NpsiMbIX. Teopema o

TpEX MapajuieNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX
[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA apaJLJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
dburyp B napaiienbHON MPOSKIIUU

24.10.2023

24.10.2023

27.10.2023

07.11.2023

07.11.2023

10.11.2023

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

28

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMM. YTOII
MEXY NPSIMBIMHU

14.11.2023

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

29

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIOI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

14.11.2023

http://resh.edu.ru/

30

[ToHATHA: mapauIeIbHOCTD IPSAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apajuIeIbHOCTH MIPSIMON U TIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

17.11.2023

http://resh.edu.ru/

31

FGOMeTpI/I‘IGCKI/Ie 3aJa44 Ha BBIYMCJICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTHIO MIPAMBIX U IUIOCKOCTEi
B IIPOCTPAHCTBEC

21.11.2023

http://resh.edu.ru/

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

21.11.2023

http://resh.edu.ru/

33

34

35

36

[TapannensHas npoeKuys, IPUMEHEHUE
JUISI IOCTPOEHUS CEYeHUH KyOa U
napayuienenumneaa. CBoncTaa
napajuieJienunes1a u Ipu3Msl

[TapannensHblie miockoctu. [Ipu3znaku
NapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, IPOXOASIILEN
4yepe3 TOUKY, He IPUHAJIEKALTYI0 TaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

CaolicTBa napasuieabHbIX MIOCKOCTEN: O

[apaJuIEJIbHOCTH NPAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUICIBbHbBIX

24.11.2023

28.11.2023

28.11.2023

01.12.2023

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapalyIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapalyIeIbHBIX MPSIMBIX,
3aKITIIOUEHHBIX MEXK/y MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI ITapaJIeTbHBIMU TJIOCKOCTSIMHU

05.12.2023

http://resh.edu.ru/

38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2023

08.12.2023

http://resh.edu.ru/

http://resh.edu.ru/

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napaesenunena

12.12.2023

http://resh.edu.ru/

41

42

43

Bbruucnenue yiMH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM Napajuleenumese

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IepnieHAUKYIAPHOCTH NPSAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

12.12.2023

15.12.2023

19.12.2023

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
4yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

19.12.2023

http://resh.edu.ru/

45

[InockocTH U MEepIIeHANKYISIPHBIE UM
IpPsAMBbIE B MHOTOI'paHHUKaX

22.12.2023

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

46

[IimockocTH U NepHeHIUKYISIPHbIE UM
IPsAIMBbIC B MHOTOI'PaHHHUKAX

26.12.2023

http://resh.edu.ru/

47

48

49

[IepnieHAUKYmSp ¥ HAKIIOHHASL.

[TocTpoeHue neprneHuKyIsipa U3 TOYKU HA

IPSAMYIO

[leprienquKynAp ¥ HAKJIOHHAS.

[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha

MPAMYIO
Teopema o0 TpEX nepHeHaUKYIApax
(mpsimast 1 oOpaTHas)

26.12.2023

29.12.2023

09.01.2024

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

50

Teopema 0 TpEX nMEepHIEHAUKYIIPAX
(mpsimast 1 oOpatHas)

09.01.2024

http://resh.edu.ru/

51

52

Yron MCKAY CKPCIINBAOIIUMUCA
MMpAMBIMHA

[Torck nepneHAnKyYISApHBIX TPSIMBIX C

MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

12.01.2024

16.01.2024

http://resh.edu.ru/

http://resh.edu.ru/

53

OpToroHanbHOE IPOEKTUPOBAHNE

16.01.2024

http://resh.edu.ru/

54

55

56

[TocTpoenue ceuenuii kyba, MpU3Msl,
MIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBHON IIPOEKIINU

[Toctpoenue ceuenuii kyba, MpU3MBbI,
IIPaBUJIILHOM MUPAMUJBI C TIOMOIIBIO
OPTOTOHAJIBHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIIBHO IUIOCKOCTHU. IImockocT
CUMMETPUN B MHOT'OI'PAHHUKAX

19.01.2024

23.01.2024

23.01.2024

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
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S7

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

26.01.2024

http://resh.edu.ru/

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSTHUM OT TOYKHU A0 TUNIOCKOCTH

30.01.2024

30.01.2024

http://resh.edu.ru/

http://resh.edu.ru/

60

Croco0bl OITyCTUTH TIEPIICHANKYIISPBI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOoi

02.02.2024

http://resh.edu.ru/

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHast pabora "B3auMHoe
pacroIoKeHUEe MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTae”

IToBTOpEHHUE: yroa Mexay NpsiMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHME: YyTOI MEKITY
CKPEIIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

06.02.2024

06.02.2024

09.02.2024

13.02.2024

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

65

FeOMeTpI/I'-IeCKI/Ie METO/AbI BBEIYUCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

13.02.2024

http://resh.edu.ru/

66

67

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOI'O yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJIOCKOCTER

16.02.2024

20.02.2024

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOi
nepeceyeHus IByX MI0CKOCTel
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

20.02.2024

http://resh.edu.ru/

69

[IpsiMoyronbpHBIN Mapauienenunen; Kyo;
U3MEPEHMUs], CBOMCTBA IPAMOYTOJIbHOTO
napajuleenumne1a

22.02.2024

http://resh.edu.ru/

70

71

72

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napaielienunesa u CeCTBUe U3 Heé

CTepeOMeTpI/I‘leCKI/Ie " IIPUKJIAAHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAOIIHUEC ITPAMBIC,
mapaJuiCJbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

27.02.2024

27.02.2024

01.03.2024

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITHSIX

05.03.2024

http://resh.edu.ru/

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMU C
MTOMOIIBIO NIEPIIEHIUKYISIPHON MIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

05.03.2024

07.03.2024

12.03.2024

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
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DneMEeHTHI CPEPUIECKO TreOMETPHUH:

77 http://resh.edu.ru/
reoZie3nYecKye JNHUN Ha 3eMiie 12.03.2024 p-I7resh.edu.lu
KonTponpHas padota "Yrisl u

7 http://resh.edu.ru/

8 paccrosiHus" 15.03.2024 :
Cucremaru3zanus 3HaHUN "MHOrorpaHHUK
http://resh.edu.ru/

[ U €ro 3JeMEeHTHI" 19.03.2024 DAESHLECLLIE
[Inpamua. Bunel nupamun. [paBunsHas

80 http://resh.edu.ru/
nipamMua 19.03.2024 D
[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

1 http://resh.edu.ru/

8 [IpaBunbHas npuzma 22.03.2024 .

[Tpsimoit mapasuienenune,

82 http://resh.edu.ru/
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 05.04.2024 :

Brimykisie MHOTOTpanHuKH. Teopema

83 http://resh.edu.ru/
iinepa 00.04.2024 P s
Brimykisie MHOTOTpanHuKH. Teopema

i . http://resh.edu.ru/

84 Oiinepa. [IpaBunbHbIe U MOTYTIPaBUIbHBIE 09.04.2024 p://resh.edu.ru

MHOTOTPaHHUKH
" " http://resh.edu.ru/

85 KonrponsHas padora "MHOrorpaHHUKH 12.04.2024 p://resh.edu.ru
[TonsTHe BeKTOpa Ha IJIOCKOCTH U B

86 http://resh.edu.ru/
IIPOCTPAHCTBE 16.04.2024 :

http://resh.edu.ru/

87 CymMa BEKTOPOB 16.04.2024 p://resh.edu.ru

http://resh.edu.ru/

88 Pa3nocTh BekTOpOB 10.04.2024 p://resh.edu.ru
I1 http://resh.edu.ru/

89 paBWIIO TapalIeyeIHIe/a 93.04.2024 p://resh.edu.ru

90 YMHOXEeHHEe BEeKTOpa Ha YHCIIO http://resh.edu.ru/
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http://resh.edu.ru/
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23.04.2024
PaznoxeHnne BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1 96.04.2024 http://resh.edu.ru/
TUIOCKOCTH
92 CkanspHo€ NMPOU3BEICHHE 1 03.05.2024 http://resh.edu.ru/
Brruncnenue yriia Mex 1y BEKTOpaMu B
93 1 http://resh.edu.ru/
MIPOCTPAHCTBE 07.05.2024 D:TESH.E0ULIL
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 07.05.2024 http://resh.edu.ru/
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 10.05.2024 http://resh.edu.ru/
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 14.05.2024 http://resh.edu.ru/
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 14.05.2024 http://resh.edu.ru/
i http://resh.edu.
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 17.05.2024 ttp://resh.edu.ru/
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUM 1 91.05.2024 http://resh.edu.ru/
100 HtoroBast KoHTpoJIbHAs paboTa 1 91.05.2024 http://resh.edu.ru/
http://resh.edu.
101 Wrorosast KoHTpoJbHAS paboTa 1 24.05.2024 ttp://resh.edu.ru/
102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 94.05.2024 http://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOIT'PAMME



http://resh.edu.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTostHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MePIEHIUKYISIpax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[lmomaau ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBaApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUEeCKUE 3a]]a4l, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
16 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh TPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

WtoroBas koHTpoJsibHAs paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






