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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIeTCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIIE€YMBAET BO3MOXHOCTb M3YUYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IMKJIA.
[TockonbKy TOrM4YeCKOE MBILUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN TPU PEILIEHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHuUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusd» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIOCOOHOCTEN 00yUYarOMMXCS TPU U3yUYEHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uHpOopMaTuKa» yepes obecrneuyeHue BO3MOKHOCTH IPUOOPETEHHSI M UCIIOJIb30BaHUs
0osee r1yOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHe MpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIONIMX OIUCHIBAaTh W HM3ydaTh
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara no pasJeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTIO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelbCTB W aJITOPUTMOB
pelleHus, YMEHUS UX IPUMEHATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pELICHHUs] CTEPEOMETPUUYECKHX 3aa4 M 337a4 C IMPAKTHYECKUM COACPKAHUEM,



dbopMupoBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO TE€OMETPUH;

dbopmupoBanre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSI pPaClo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUU MOJYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIBbHBIMHU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWUHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMIY, PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJNbKO 10
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus denepanabHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEI0OBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIINUXCsl, PACIIUPSS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUN HA YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHuHanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeunuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIUXCS K MPOAOJDKEHHUIO H3YUYCHHS MaTeMaTHUKH C
yd€TtoM BbIOOpa Oyayiiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayneabHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOu
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yTOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JJIs TPEXTPAHHOTIO yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsAMOYTOJIBHBIN MTapaJIEICUIE] U €r0 cBoMicTBa. KpaTyanimme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBUIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma M IIPAaBWIbHAS NUPaMHUJA,
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IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [ Lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpaA Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipm3ma, BnmcaHHas B
UJINHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
miockocThio. Kacanme mrapa w cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue moaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKToOpHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

/IBUKeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKEHUN: TapaulebHBIA IEPEHOC,
LHEHTpaJbHAsl CUMMETPUS, 3€pKaIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSTEIbHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyAOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS pelieHus 3ajgad B 00J1acTH
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS pa3BUTHUSL IUBUJIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTeMaTUYeCKOM
KYJIBTYpPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue aefcTBus:

BBISIBJISAITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TIOHATHH, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(pUKALIUH,
OCHOBaHUS /1J1s1 000OIIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUPATh HanboJee MOIXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCcKOTro 00beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BbLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIIAATh A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (HhOpM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUsI, COMOCTABIATh CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOpHUH.



PeryasiTuBHbIe YHHMBepcaJbHbIE YueOHbIE NeicTBUSA

Camoopranuzaums:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIBHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaJIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00mUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oGyyaronuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPH PEIICHUU
F€OMETPUYECKHX 33]1a4;

e KIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
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CBOOOJHO  OMEpUpOBaTh IMOHATHUSIMHU, CBS3aHHBIMU C yIJIaMd B
POCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJI0CKOCTBIO;

CBOOOJ/IHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO PACIIO3HABAaTh OCHOBHBIE BUJABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIaCCU(UKaLUY;

CBOOOIHO  ONEpUPOBaTh  IMOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATH napajuiebHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
POEKTUPOBAHKE (PUTYP HA TNIOCKOCTh, BHITOIHITH U300paXkeHusl (GUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB Pa3jJW4YHBIMH METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIONIAJAM  TOBEPXHOCTE  MHOTOTPAHHUKOB  (MpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (HOpMyT;

cBOOO/IHO ONEPUPOBATh MOHITUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCbh ¥ TIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOOJHO OIEpUPOBATh MOHSITHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHH U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METO/IbI IPH
pelIeHu MaTEeMaTUYECKHUX 3a/lad MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

NPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YEepTEKax U PUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIEC MOHSTHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
HNOHATUNA M TEopeM, amnmapara ajareOpbl, pelaTh MPaKTUYEeCKHe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;
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UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss HAyduTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHITUSIMH, CBSI3AHHBIMH C TEJIaMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TIOJTYUYECHHUSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMU, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpaIiecHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCaHHAS B MHOTOTPAHHUK HJIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTI0O0OHBIX TEN;

U300pakaTh MU3y4daemble (UTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHMIO O
INPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pUCYHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh TEOMETPUUECKUE 3a/1a41 Ha BEIYMCIICHUE YTJIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJ BpaIlCHUS IIPH
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
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CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYyca (MapaliieabHbIe
OCHOBAHHIO M TIPOXOIAIITNE YepPe3 BEPIITUHY ), CEUCHUS T1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl JI PEIICHHUS] CTEPEOMETPUUICCKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB peHIeHUs, €ClIu YCJIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemaTth 3aJadud Ha JO0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJCHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTYyYEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
U OICHWBATh pPCAIbHBIC CHUTYyallW¥, MPUMCHATh H3yYCHHBIC TIOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemarhb
MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAaXOXKICHUEM TE€OMETPUUYCCKUX
BCIINYWH;

UMETh TpeJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3aumHOe pacnonoxeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHCcTBE 12 1
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTu3anus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 AHanuTH4eckasi reOMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrKeHus 5 1
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 5
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposeie

o0pa3oBaTtejibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKEHMsI Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
nepeceKaroIuecs npsMasi v IO0CKOCTh;
HOJYIPOCTPAHCTBO

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
HepeceKaroIInecs npsMasi v TIO0CKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHUKH, H300paKeHHE

MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX 00OBEKTOB

16



AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSAMBIX U IIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, kyoda
Y [IPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MoCTpOSHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

11

N306paxkenune ceuenuit nupamuibl, Kyoda
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBaHye NOCTPOCHHBIX CEUECHHUH
pa3sHBIMU LIBETaMH

12

13

N306paxkenue ceuenuit nupamuibl, Kyoda
Y TIPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pEbpa. N3o0paskeHue nepeceueHus
HOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUECHHUN
pa3HBIMU IIBETaMU

N3obpakenune ceueHuil nupamusl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
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14

pE€6pa. M3o0pakeHne nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBanme moCTpOCHHBIX CEUCHHUH
pa3HBIMU IIBETaMHU

Merton ciaenoB il TOCTPOCHUS CEUCHMI

15

MerTon ciie10B U1l IOCTPOEHUS CEUEHUI.

CBolicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEMN

16

17

18

19

20

MerTton ciie1oB JUIsl IOCTPOSHUS CEUEHUI.

CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX qepTemei/'I " 3aI1MCh 1I1aroB
HOCTPOCHHUSI

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aIKCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIlIUCh 11aroB
IIOCTPOCHHUS

[Toctpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHUCh 11aroB
IIOCTPOEHUS

18



21

22

23

[ToBTOpenue manumerpun: Teopema o
IPONOPLMOHATBHBIX OTpe3kax. [lomobue
TPEYTOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHTponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOE pacnoioKeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsameix. [TapamienbHble npsmble B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOI MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY ITPOCTPAHCTBA U HE JIEKALIEH HA
JlaHHOM mpsiMoi. JIeMMa o nepeceueHun
NapauIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannenbsHOCTh TpeX mpsiMbIX. Teopema
0 TpEX MapajuleNbHbIX NpAMBIX. Teopema
0 CKPEUIMBAIOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o0pakenne pa3HbIX
buryp B mapaienbHON MPOSKIIUU

19



28

29

30

31

32

[enTpanbHas MpoeKIus. YToi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSMBIMU

3agauu Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIIOIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaiaenbHOCTh NPSIMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TIOCKOCTH.
CaoiicTBa napaJyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4l Ha BBIYHMCIICHUC
N J0Ka3aTCIbCTBO, CBA3aHHBIC C
MapajiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

[TocTpoenue ceueHns, MpOXOASAIIETO
yepes JaHHYH0 IPSIMYIO Ha 4epTexe U
HapajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOCHUS ceueHUi Kyba u
napaenenunena. CBoncTea
napajuiejaenuneaa u Npu3Msl

34

[TapannensHble m1ockocT. [Ipu3Haku
MapauIeIbHOCTU JBYX IUIOCKOCTEH

35

TeopeMa 0 MapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITJIOCKOCTH,

20



36

37

38

MPOXOJIAILIEH Yepe3 TOUKY, HE
MIPUHAJICHKALLYIO TAHHOU TIOCKOCTH U
CIIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
NapauieIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPHU TIEPECEUCHUHN JIBYX MapalIeIbHBIX
IIJIOCKOCTEM TpeThen

CBolicTBa napauiesIbHbIX IJIOCKOCTEH:
00 oTpe3kax napajuieabHbIX MPSMBIX,
3aKTFOYEHHBIX MEX1y MapaieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOM C
JIBYMsI MTapaJIeTIbHBIMU TI0CKOCTSIMHU

[ToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSIMOYTOJIBHOT'O
napajuleIenune1a

Brruncnenue 1auH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM MapajieJenumneae

42

[IepnieHIMKYIAPHOCTH NPSAMOU U
miockocTH. [Ipru3Hak
NEePHEHAUKYISIPHOCTH MIPSMOMN 1
IIJIOCKOCTH

43

[lepneHauKyIIPHOCTD MPAMOM U
miockoctH. [Ipru3Hak
NEePHEHAUKYISIPHOCTH MIPSMOMN U
IUIOCKOCTH
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Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH

44 Yyepe3 TOUKY POCTPaHCTBA U
NEePIEHINKYIJISIPHOH K MJIOCKOCTH

45 [TnockocT U nepreHANKYIJIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [TnockocTH U epHeHANKYISIPHBIE UM
psiMble B MHOIOI'paHHHMKaX
[eprienaAuKyIsIp ¥ HAKIOHHAS.

47 [TocTpoenue neprneHIuKysapa U3 TOYKU
Ha MPSMYIO
[TepnieHMKyIAp U HAKIOHHASL.

48 [TocTpoeHne nepreHAnKyIIsIpa u3 TOUYKU
Ha MPSMYIO

49 Teopema o Tpéx nepreHAuKyIsIpax
(mpsimast u oOpaTHast)

50 TeopeMa 0 TpEX NepHeHANKYISIPax
(mpsimast U oOpartHas)

51 VYron Mexay CKpelBarouMUcs
PSIMBIMH
[Touck neprneHaAuKyISPHBIX MPSIMBIX C

52 MIOMOUIbIO NEPIIEHANKYIIAPHBIX
IJIOCKOCTER

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpuU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OpPTOTOHAJIBHON IPOEKIINU
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55

56

57

[TocTpoenue ceueHuit kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0cKocTu. Ilnockoctn
CUMMETpPUI B MHOTOTPaHHHUKAX
[Ipu3Hak nepnesauKyISIpHOCTH IPSAMOM
Y TUIOCKOCTH KaK CJIEZICTBUE CUMMETPHUH

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUM OT TOYKHU JO IJIOCKOCTH
CriocoObI OIyCTUTH MEPIIECHAUKYJIISIPHI:
CUMMETpHUS1, CABUT TOUYKH I10
napajuieaIbHON NpAMOn

61

62

63

64

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe
pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

[ToBTOpEHME: Yyroa Mex 1y NPSAMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yyroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE
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65

66

I'eomeTpruyeckue METOABI BEIYUCIICHHUS
yrIijla MEeXAy NpsSIMBIMU B
MHOT'OI'PAaHHHMKAX

JByrpanubiii yroj. CBOHCTBO JTUHEMHBIX
YIJIOB IBYT'PAHHOTO yTriia

67

IlepnienquKyJIApHBIE NIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYJISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnes MKy pHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIJIOCKOCTEN
NEPIEHAUKYISIPHBIX TPEThEN INIOCKOCTH

69

70

71

[IpsiMoyrobpHBIH Mapauienenunesn; Kyo;
U3MEpEHMS], CBOMCTBA NPSIMOYTOJIBLHOTO
napasuiesenumnea

Teopema 0 AMaroHanyu NpSMOYTOJBHOTO
napaJuleIenuIea U CIEACTBUE U3 HEE
CrepeomeTpuuecKue U MPUKIIaIHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacIoI0KEHUEM NPSAMBIX U TUNIOCKOCTH

72

[ToBTOpEHME: CKpENUBAIOIIMECS
MMpsAMbIC, TapaJJICTIbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKaX

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINUXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUSIX
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74

75

76

PaccTosiHME OT TOYKH J10 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

Brruuciienre pacCTosiHUM MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIBIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéXrpanHblid yroj, HEpaBeHCTBA IS
TpEXI'paHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yTIia

7

DneMEeHTHI ChEePUIECKO TeOMETPHUH:
reo/JIe3NYEeCKUe JINHUU Ha 3emiie

78

79

KonTpoapHas padota "Yriisl u
paccrosiHus"

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

80

IInpamua. Buner nupamun. IpaBunsHas
nupamua

81

82

ITpusma. IIpsiMast 1 HaKJIOHHAS IPU3MBIL.
[IpaBunbHas npusma

[IpsimMoit napannenenunen,
IpSAMOYTOJIBHBIN Mapasenenunes, Kyo

83

Brimykiible MHOrOrpanHuku. Teopema
Ditnepa

84

85

Brinykisle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBriibHbIE U
MOJTyPaBUIIbHbIE MHOTOTPAHHUKHU

KonTponpHas padora "MHuororpaHHuKu"
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86 [ToHsiTHE BEeKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brraucnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpoOJIbHAsA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontposbusbie IIpakTHnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
[ToBTOpenue tems! "KoopaunaTsl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
9 [ToBTOpenue tems! "CkanspHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 IToBTOpeHuEe TeMsl "Brruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHanuTHYECKHe METO/IbI pacuéTa yria 1
MEX1y MPSMBIMH B MHOTOIpaHHUKAX

27



AHaIUTHYECKHUE METO/IbI pacuéTa yria

1 MEX]Ty TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 ®dopmysia pacCTOSHUS OT TOUKH J10
IUIOCKOCTH B KOOPJAMHATaX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHui OT TOYKHU 10
TUTIOCKOCTH B MPABUIIBHON TUPAMUIE

15 KoHTposbHas pabota "AHamuTH4YecKas
reomeTpus"

16 CeueHsI MHOTOTPAHHUKOB:
CTaH/IapTHBIC MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJE/I0B
CeueHHst MHOTOTPAHHUKOB:

18 CTaHJapTHBIE TUIOCKOCTH, TIEPEeCeUCHUS
MPSIMBIX U TIIOCKOCTEH

19 [TapanienbHbIe PSMBIC U TUIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHbIe TPSIMBIE U TNIOCKOCTHU:
pacu€T OTHOLIECHMI
[TapannenbHble IPSMBIEC U TUIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
IPSIMBIMHU
[TeprieHIUKYISIpHBIC TIPSIMBIC U

29 TUTIOCKOCTH: CTaHJAPTHBIC Maphl

NEPNCHAUKYIIIPHBIX IJIOCKOCTEH U
MMpAMbIX, CAMMCTPHUU MHOT'OT'PAHHUKOB

28



23

24

25

[leprieHquKyIsIpHBIE TIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax
[leprieHquKyIsIpHBIE TIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIS
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0MIAJIEH, COOOpaKeHUsI TO100MsT

[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus Mogo0us

30

KonTponbnas pabota "[loBTopenue:
MHOTOTPaHHHUKH, CEUSHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napajuresieune/a

3anmaun 06 yABOCHUU Ky0a, O
KBaJIpatype Ky0a; 0 TPUCEKIINH yriia

29



33

34

35

CrepeoMeTpUYecKHe 3a/1aukl, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA NpAMOYTOJIbBHOI'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB MPSMOit
[IPU3MBI

[TpukinaaHbie 3a/1a4M, CBSI3aHHBIC C
00BEMOM MIPSAMOM TPU3MBI

Brerurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

onpeaenéHHoro unrerpaita. Oobpém
HaKJIOHHOMN IIPU3MBI

39

Brrancienne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyia 00bEMa MUPaMHIBL.
OTtHomeHrne 00BEMOB TUPAMUJ C
00LINM yIJIOM

®opmyna 00bEMa MUPaMHUIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
00LINM yIJIOM

CrepeoMeTrpuueckre 3ajau, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHON MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI
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[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMUIbI

16 [Ipumenenne 00bEMOB. Brruncienne
paccTosTHUSA JI0 TUIOCKOCTH

47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yronye HWIHHIPHIECKON
MOBEPXHOCTHU

49 umuaap. [psamoi KpyroBon HUIUHAP.
[Tnomane MOBEPXHOCTH IMIMHIPA

50 Konnueckast moBepXHOCTh, 00pa3yroire
KOHHYECKOW NoBepXHOCTU. KOHyC

51 CeueHue KOHYyca MIOCKOCTBIO,
napajie’IbHON MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3a/1a4l HA

55 JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,

MOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHyca
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56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

ITepeceuenre chepsl U IIapa ¢
mwIockocTri0. Kacanue mapa u chepbl
IUIOCKOCTBIO. Byt 1 m300pakenue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62

63

VYpasuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom
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[ToBTOpEHME: OKPYKHOCTH Ha

67 TUTIOCKOCTH, BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJl BpallleHus
Y MHOTOTPaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
IPSIMOTO ITMJTHH]IPA
Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO

73 onpeaenénHoro uarerpaita. Oobpém
KOHyca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIIEHHEM 00BEMOB IIMIUHAPA,
KOHYca

76 [Tpuknagueie 3agaun mo Teme "OObEMBI
Y TTOIIaAN TOBEpXHOCTEN Ten"
OO0BEéM 11apa U MapOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [lnomans

cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM O0BEMOB
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78

79

80

rapa, IapoBOro CerMeHTa U MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIECHUS
MEXIY TIIOIIAISIMH TOBEPXHOCTEH U
00BbEMaMH MOTOOHBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJIeH TOBEPXHOCTEN

KoHnTtponbhas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Otobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

82

Bubl iBukeHMil: napaiebHbIN
MIEPEHOC, IEHTPAIIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOMA

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

I'eomeTrpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTae"”
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86

O6o6matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"IlapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o6matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWI:
"BexTops! B mpocTpaHcTee"

O6o6matomee moropenue 11 moHsTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromiee nosropenue 11 nonstuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"TTnomaan MOBEPXHOCTU U O0BHEMBI
KpYIJIbIX TEd"

Ob6o6maroiee nopropenue 11 nonsTuit
¥ METOJI0B Kypca reometpun 10-11
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93

KJIACCOB, CHCTEMATH3aI1s 3HAHUMH:
"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpYyIibIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

96

Wroroas kKoHTpoJBbHASA paboTa

[ToBTOpEeHME, 0000IICHUE 1
CHUCTEMAaTHU3alMA 3HAHUI

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

97

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopust pazBUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUHU

101 COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOIOT I

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Maremaruka: ['eomerpust 10-11 kmaccel. ba3oBblil ¥ yriryOleHHbIH YPOBHHU.

Aranacan JI.C. u ap., AkunonepHoe o6mectso "M3naTenscTBo

"IIpocsemienne"

METOJNYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
bubmuoteka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubnurorexa Munnpocserienus https://lesson.edu.ru/

bubnrorexa Mos mikoura https://lib.myschool.edu.ru/market?filters=

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
bubmuotexa LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubnnorexa Munnpocserienus https://lesson.edu.ru/

bubnrorexa Mos mikoura https://lib.myschool.edu.ru/market?filters=
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