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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky ~ JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOE€  TpH  HU3YYECHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HAa YepTexkax, MOJACNAX U B peaJbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeiIbCTB  IMpHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIIHHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAILIEIBHOCTD MIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIAbHBIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXrpaHHBII 1 MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHass nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOIOTPAHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPH3M, CHMMETpPHUS MPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue 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
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METON NIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npoctpaHcTBe. Koopauuatel BekTopa. Pa3zmoxeHnune BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA 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, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHl U JAPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS 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 LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE 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 COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
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(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPe0OpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMH, JaHHBIX, HEOOXOJUMBIX 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, MPEJICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
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 OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAasl 1eITEILHOCTD:

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 pe3yslbTaT padoTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/Ia, MPSAMOYTOJIBHBINA apauIeIeuIe, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSTH napauiesbHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTU;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TMPAKTHKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, cdepa U map) 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,
F€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHHUSI MEXKY TUIOMIA/ISIMU MOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHE 3aJa4l Ha BBIUHUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUs: CEUCHUS IUIJIMH]IPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUYECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IMIpPOILIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
pecypcsl
B Kontpoabusie IlpakTnueckue
cero padoThI padoThI
BBenenue B ctepeoMeTpuio 23 1
B3anMHOE pacnosiokeHue NpsiMbIX B 5 1
MIPOCTPAHCTBE
[TapanmienbHOCTh MPSAMBIX U IJIOCKOCTEN B 3 1
IIPOCTPAHCTBE
[leprieHAUKYIAPHOCTD MPSMBIX U IJIOCKOCTEH B 25 1
IPOCTPaHCTBE
Vel U paccTossHUS 16
MHororpanHuku 7
BekTopsl B IpocTpaHCcTBE 12 0
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIH 5 )

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 2



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AnxanutHueckas réeoMETpus

[ToBTOpEeHME, 0000IICHNE 1
cUcTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpamieHus

[Tnomany moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JBmxeHus

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

OcHOBHBIE TpaBUIIa 300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
IIepeceKaroIuecs npsiMasi ¥ III0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

CICACTBUA N3 HUX

AXCHOMEI CTEPCOMETPHHU U IICPBEIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o00paxenune cedyeHuit nmupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o00paxeHue nepeceueHus: MOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEUeHUH pa3HbIMU [[BETAMU

N3o00paxeHune cedyeHuit nupamMuabl, kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxkeHne nepeceyeHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTyudeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moIyueHHbIX
m1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI
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22

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceueHuit B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3aIl1iCh HI1aroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

[ToBTropenue mianumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYTrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha BEIHOCHBIX
yeprexax. Mctopus pa3BuTHs IIIaHUMETPUU
U CTEPEOMETPUU
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24
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27

28

29

30

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3azauM Ha JOKa3aTeJIbCTBO M MCCIIEN0BaHUE,
CBA3aHHBIC C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
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32

33

34

35

36

37

IIIIOCKOCTH

I'eomeTpuuecKkue 3a/1aun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HHIGfI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
NepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEM TpeThben

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU
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42

43

44
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[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesienuneaa

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

[lepneHuKyISIpPHOCTE NPSAMOM U IUIOCKOCTH.
[Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

[lepnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.
[Ipu3Hak neprneHIuKyIIpHOCTU MPSIMON U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH uepes3
TOYKY MIPOCTPAHCTBA U MEPIEHANKYISIPHON K
MIJIOCKOCTH

[ImocKOCTH M EPIIEHINKYIISIPHBIE UM NIPSMBbIE
B MHOTOTpaHHUKAaX

[ImockoCTH M EepIIEHINKYISPHBIE UM MIPSIMBIE
B MHOT'OTpaHHHKax

Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO
[Tepnennukynsp n HaknoHHas. [loctpoenne
MEPIEHIUKYIIAPA U3 TOUKH HA IPSIMYIO
Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOpaTHas)
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53

54

55

56

57

58

59

60

61

62

Teopema o Tpéx nepneHAUKyIspax (mpsamas u
oOpaTHas)

Yron Mexay CKpeUMBAOIIUMUCS PSIMbIMHU

[Touck neprneHAUKYyISIPHBIX MPSMBIX C
MTOMOIIBIO MEPIIEHIUKYISIPHBIX TUIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
MPaBUIILHON MUPAMU/IBI C TOMOLIBIO
OPTOTOHAJIBHOM MPOEKINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
MPaBUIILHON MUPAMU/IBI C TOMOLIBIO
OpPTOTOHAJIBLHON MPOEKINH

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
mIockocTH. [inockoctu cummerpuii B
MHOT'OTPaHHUKAX

[Ipu3Hak nepneHNKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:
CUMMETpPHUS, CABUT TOYKH I10 NAPALIIETbHOU
psAMOI

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrtponsHas padora "B3anmuoe
PacCIIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEN B
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64

65

66

67

68

69

70

71

72

npocrpaHcrae”

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIHLHOM
TPEYroJbHHUKE, TEOPEMa KOCHHYCOB

[ToBTOpEHME: YrOa MEXKIY
CKPEIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS YyIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

[lepnennukynspusie miockoctu. CBoiicTBa
B3aMMHO MEPIEHIUKYISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHaANKyJIApPHOCTH IIIOCKOCTEN;
TeopeMa O MPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssMoyronbHbBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesenumena

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajiesIenuIesia U ClIeJCTBUE U3 Heé

CTepCOMeTpI/I‘{eCKI/Ie " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIJIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUCCA TIPSAMBIC,
apaJiyICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax
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74
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76

77

78

79

80

81

82

83

84

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

Paccrosinue OoT TOYKH J10 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

Brruuciienue pacCTossHUN MEXITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH C IIOMOIIIBIO
MEePIEHIUKYISIPHON TIJIOCKOCTH
TpéXrpaHHblil YroJl, HEpaBEHCTBA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpPEMbI KOCUHYCOB U CHUHYCOB JIJIsA
TPEXTPAaHHOIO yIJia

DneMeHTHI CPepUuyecKoil reOMEeTpHH:
reo0JIe3M4YeCcKue JIMHUMN Ha 3eMJie
Kontponbnas padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 2JIeMEHTHI"

[Inpamnpa. Buael nupamun. IpaBuiabHas
nupamuia

[Ipusma. [IpsAmast 1 HAKIOHHAS IPU3MBI.
[IpaBunbpHas npusma

[IpssMolt napaienenunen, NpsMoyroJbHbIA
napaiesienunes, Kyo

Beinykieie MHOTOrpanHuku. Teopema
Olinepa

Beintykiieie MHOrOrpanHuku. Teopema
DOitnepa. [IpaBuibHbBIE U OTYNPABUIIbHBIC



MHOT'OrpaHHUKHA

85 Kontponbnas padota "MHororpaHHuku" 1
36 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkanspHoe pou3BeICHNE 1
93 Brrauciienue yria Mexry BEKTOpaMH B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 IIpocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

[ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA
IJTIOCKOCTH M B IIPOCTpaHCTBE"

[ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE
BEKTOPOB"

[ToBTOpEeHnE TeMbl "Bbruncienue yria Mexay
BEKTOpaMH B IpOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMOH,
MPOXOJISIICH Yepe3 ABE TOUKH"

VYpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

VYpaBHEeHHE MIJIOCKOCTH, HOPMaJlb, YpaBHEHHE
IUIOCKOCTHU B OTPE3Kax

BekropHoe nmpousseneHue

JInneliHble HEPABEHCTBA, JINHEWUHOE
MIPOrpaMMUpPOBaHHE

JInneliHbIe HEPABEHCTBA, JINHEWHOE
MIpOrpaMMHUpPOBaHUE

AHanmuTHyecKue METOAbI pacqéTa yriia MCxKAy
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

AHamMTUYECKHE METObI pacu€Ta yriia Mex1y
IIJIOCKOCTSIMM B MHOTOTPAHHUKAX

®dopmysa pacCTOSHUS OT TOUKH 10 MIIOCKOCTU

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl
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14

15

16

17

18

19

20

21

22

23

24

25

B KOOpAMHATaxX
Haxoxnenue paccTossHui OT TOUKH J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC
KonrponsHas pabora "AHanutuueckas
reomeTpus”

CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

CeueHrss MHOTOTPAaHHUKOB: METO]T CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIe MMpsAMBIC U TINIOCKOCTH:
napaijiICJIbHBIC CCUHCHUA

HapaJ'IJ'ICJ'ILHLIe MMpsAMBIC U TINIOCKOCTH: pacqéT

OTHOIIICHUM

[TapannenbHbIE TPSAMBIEC U TUIOCKOCTH: YTJIbI
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
[IepnieHAMKyAApHBIE IPSAMBIE U IUNIOCKOCTH:
CTaHIapTHBIE MTAPbI NEPIIECHIUKYIISIPHBIX
IJTOCKOCTEHN U MPSIMBIX, CHAMMETPHH
MHOTOTPAaHHUKOB

[TepnienAuKyASApHBIE IPSAMBIE U INIOCKOCTH:
TeopeMa O TPEX NEPIEHAUKYJIIAPAX
[TepnienaAMKYASIpHBIE IPSMBIE U TUIOCKOCTH:

BBIUUCJICHUSA JJIMH B MHOT'OI'PpaHHUKAX

HOBTOpeHI/ICZ miIomaan MHOT'OYT'OJIbHUKOB,
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27

28

29

30

31

32

33

34

35

36

(hOpMyIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

[ToBTOpEHME: IIOIMIATN MHOTOYTOJILHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[ToBTOpEHUE: MJIONIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpasKeHUS
noaoous

[Tnomaay ceyeHnit MHOrOTPaHHUKOB: TUIOMIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

[Tnomaau ceveHnii MHOTOTPAHHUKOB: TUTOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOIPAaHHUKOB"
O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasuieNenuneaa

3amaun 00 yaABOEHUH Ky0Oa, 0 KBajpaType Ky0a;
O TPUCEKIUH yria

CrepeoMeTpHUeCKHE 3a1a9H, CBI3aHHBIC C
00BEMOM TIPSMOYTOJIBHOTO TIapaJUIeIICITHIIe 1A

IIpukitaguele 3a1a4n, CBsI3aHHbIE C
BbIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajulelIenunena

O0BEM npsMOit TPU3MBI
CrepeoMeTpHUyecKre 3aJauu, CBI3aHHBIE C
BBbIUUCIIEHEM 00BEMOB IPSMON MTPU3MBI
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39

40

41

42

43

44

45

46

47

48

49

50

[TpuknanHelie 3a1a4m, CBSI3aHHBIC C 00BEMOM
MPSAMOU MPU3MBbI

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenéHHoro uarerpana. O0bEM HaKIIOHHOU
MIPU3MBI

Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO
onpeaenéHHoro uurerpana. O6bEM MupaMu/Ibl

dopmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
00bEéMaMK HAKJIOHHOW TTPU3MBI

CrepeomeTpuuecKue 3aa4u, CBI3aHHbBIC C
00BEMaMH MUPaAMUIBI

[Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

[Tpuknanueie 3anayn mo Teme "OO6bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

[Ipumenenne 00bEMOB. Briuncienue
paccTostHUSA 10 IIOCKOCTH

KonTponbnas padora "O6bEM MHOTOrpaHHUKA"
[unuuapuyeckas HOBEPXHOCTh, 00pa3yrolue
LMIMHIPUYECKON TTIOBEPXHOCTU

Hunuaap. [psmoit KpyroBod HUIMHAP.
[lmomaae MOBEpXHOCTH HMJIMHAPA
Konnueckas moBepxXHOCTb, 00pa3ylomiue
KOHUYECKOU moBepXxHocTH. KoHyc
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52

53

54

55

56

57
58
59

60

61

62

63

64

CeueHure KOHYCa TUIOCKOCTHIO, TapaJIICIbHON
IJIOCKOCTH OCHOBAHUS

YceuéHnslii konyc. M3o00pakeHne KOHYCOB H
YCEUYEHHBIX KOHYCOB

[Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM
MTOBEPXHOCTH KOHYCa

[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aa4u Ha
JTIOKa3aTeJIbCTBO U BHIYMCIICHHUE, IOCTPOCHUEM
CEUYEHU LIWIMHAPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIIEHUE, IIOCTPOSHUEM
CEUYEHU LIWIMHAPA, KOHYCa

[IpuknagHelie 3aa4n, CBSI3aHHbBIE C [IUIMHAPOM
[Ipuknanuelie 3a7a4n, CBSI3aHHbBIE C IIWJIMHAPOM
Cdepa u map

[Tepeceuyenue cdepsl U mapa ¢ MI0CKOCTHIO.
Kacanwue mapa u cdeps mnockoctsio. Bua u
n300paxxeHue mapa

[Tepeceuenue ceps! 1 mapa ¢ MIOCKOCTHIO.
Kacanme mapa u cdeps! mmockocTrsio. Bua u
n300paxkeHue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
yacTeu

CummMmetpus cdepsl U mapa
CrepeomeTpruueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIIEHUE, CBSI3aHHBIE CO
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67

68

69

70

71

72

73

74

75

76

cdepoit u mapoM, MOCTPOSHUEM HX CEUCHUN
IUIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC CO

cdepoit U mapoM, MOCTPOSHUEM HX CEUCHUN
IIJIOCKOCTBIO

ITpuknaaHble 3a1auu, cBA3aHHbIE CO chepoil n
apom

[ToBTOpEHUE: OKPY>KHOCTH Ha MJIOCKOCTH,
BBIUUCIICHUS B OKPYKHOCTH, CTaHJJapTHbIE
noxoous

Pa3znnunble KOMOMHALIMY TEJ BpallleHUs: U
MHOTI'OI'PaHHHUKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"

Kontponbnas pabota "Tena u moBepXHOCTH
BpaieHus"

O6bem mumHapa. Teopema 00 00bEME
MPSIMOTO LUJIMH]Ipa

Beruuciienne 06EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM KoHyca
[Tmomaau 60KOBOM ¥ MOTHOM MOBEPXHOCTH
KOHYyca

CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

[Mpuknanueie 3ana4n mo reme "OOBEMBI U
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78
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80

81

82

83

84

85

IJIOIIA I TOBEpXHOCTEN Ten"

O0BEM mapa u mapoBoro cekropa. Teopema 00
o0Béme mapa. [Tnomans chepsl.
CrepeoMeTpUyecKHe 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEHTa U IIapOBOT0 CEKTOPa

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE ¢ 00BEMOM IIapa U TUIOMIAIBIO
cdepbl. COOTHOMIECHUS MKy TUTOIIAISIMA
MOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX TEJ

[Tono6uble Tena B mpocTpaHcTBe. M3MeHeHHe
o0BbEma npu nogobun. CTepeomMeTprudecKue
3a/1auu, CBA3aHHBIEC C BHIYUCICHUEM 00BEMOB
TeJ U IJI0LIa/Iel MOBEPXHOCTEN

KonrtponsHas pabdota "[1nomany mnoBepxHoCTH
1 00bEMBI KPYTIIBIX TET"

JIBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus ¥ paBeHCTBO ¢uryp. O0mue
CBOMCTBA JBUKEHUN

Buapl n1BukeHnil: napaiesbHbIN NEPEHOC,
[EHTpaJIbHAST CHMMETPHS, 3epKaTbHas
CHMMETpHSI, TIOBOPOT BOKPYT MPSMOMA
[IpeoOpaszoBanus nogobus. [psmas u chepa
Ditnepa

I'eomeTpuueckue 3a/1aun Ha IPUMEHEHHUE
JIBYDKEHUS

KonTponbHas padota "BekTops! B
IpocTpaHcTBe"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaTtu3anus 3Hanuii: "[lapamiensHOCTh
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"

Oo6o06maromee nosropenue 11 noHsATUH U
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuii: "BekTopsl B
npoctpaHcTae"

Ob6o61matoniee nosropenue 11 nousaruii u
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cUcCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"

Ob6o61matomiee nosropenue 11 nousruii u
MeToJ10B Kypca reometpuun 10—-11 xnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTpaHHHKA"

Ob6o06maromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTu3anus 3Hanuii: "O0bem
MHOTOTpaHHHKA"

Ob6o06muaromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 knaccos,
cuctemaruianus 3Haaud: "[lomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"
Ob6o6maroriee noropenue 11 noHATUH 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cuctemaruianus 3Haaud: "[lmomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

HToroBast KOHTpOJIbHASA paboTa
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HToroBas KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3 AL
3HAHUH

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITbIOTEPHBIX TEXHOIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B PA3BUTUM COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUHI

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KAK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHEBIX T €XHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U
e€ POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHEBIX T E€XHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MaTeMaTtnyeckoro ananusa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

ApYyruce, AKHHOHepHOG O6IHGCTBO «HSI[&TGJ'ILCTBO «HpOCBGHIGHI/Ie»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

PAIII, YUU py






