MUHUCTEPCTBO NPOCBELEHUSI POCCUNCKOM ®EJEPALIUU
Munucreperso o6pasoBanust Camapekoii 06/1acTu

JlenapramenT 06pa3oBaHus AIMHHHCTPALMH rOPoACKoro okpyra Camapa

MBOY «lllxoaa Ne 132» r.0.Camapa

PACCMOTPEHA ITPOBEPEHA
IIpencenarens MO 3amecmTen%,pemopa
- £
Kypxuna H.I'. [Monsuckast H.B.
28.08.2025r. 01.09.2025r.
PABOYAS ITPOI'PAMMA

y4ebnoro npeamera «'EOMETPUSIL. YIJIYBJIEHHBIA YPOBEHD»

Juist o0yqarormumxcesi 10-11 kiaccon

Camapa 2025




MNOACHUTEJBHASA 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.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
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 PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKY B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI 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 KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeleEHHBIM IO TOoJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus s auddepeHumanuu  oOydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), 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 CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUEe TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIMecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe W UEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA [apaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
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,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

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



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
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 W TOBEPXHOCTH MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPUS MPaBUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[€HCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTusi: TMIIMHApPUYECKass TOBEPXHOCTb, KOHHUYECKAas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPDAaHHUK WJIM 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 CTEPEOMETPUUYECKUX 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, METOJ IEpEeHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TMEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBHI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUHCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbl,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INMHCBMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXICHUA C CYXXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTara pPEemeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAUBUYyAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX Gopmax paboThl (0OCykaAeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSMBIMH B MPOCTPAHCTBE, MEXKIY MNPAMONl U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CE€UYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METOJIaMU, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: CHUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJayd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUSI HAa TIPaKTHUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBIE MOHSTHUS B
mpoiiecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTHUH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYESHHUS TeJl BpaIllCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB MU TEN BpAIICHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUMSAMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYI0 Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIlCHUS MPHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI INOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpPEJCTaBICHUSI 00 OCHOBHBIX JTanax pPa3BUTHUS TE€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 2




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

OcHoBHbIE NpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeIMHBI OTpe3Ka

[TonsaTus: mepecekarmuecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaroUIecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX O0HEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300pakeHne ceueHui mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

12

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

13

N3o06paxeHne cedeHnit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 uxX
pé6pa. N3o0paxeHue nepecedeHms
MOJIy4EHHBIX III0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMU

14

Merton cre0B it MOCTPOSHUS CeUeHUN




15

Merton ciie1oB AJis MOCTPOCHUS CEUCHUMN.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX ‘ICpTe)Keﬁ U 3aI1iMCh 111aroB
MIOCTPOCHHSI

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh LI1aroB
IIOCTPOCHHUS

[ToBrOpenue mianumerpun: Teopema o
IPONOPLHMOHATIBHBIX oTpe3kax. [Tomobue
TPEYrOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsaMmeix. [lapamiensHblie npsMbie B
IIPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIETHHOTO
npoekTupoBanus. M300pakeHne pa3HbIx
¢buryp B napajjiesibHON NPOEKIUU

lentpanpHas mpoekuus. Yromi ¢
COHANpPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy MPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U

IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.




CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3aaun Ha BBIYNUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JTAHHYIO TIPSAMYIO Ha YePTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[MTapannensHas MPOEKIIKs, IPUMECHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a 1
napayuienenunena. CBoncTea
napajureNienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAIIEH
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX TIEPECEUEHNUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIIBHbBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlJICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXAY MapalIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOM C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA




38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

39

40

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CBoiicTBa KyOa u MPSMOYTOIBHOTO
napajuienaenunena

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
PSMOYTOJIBHOM TapasuIeIICHIee

42

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

44

45

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIECH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockocTH U MEepIeHINKYISPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenauKysip ¥ HaKJIOHHAsA.
ITocTpoeHne nepneHuKyIIsipa U3 TOUYKH Ha

PSAMYIO




[IepnieHAUKYSAp ¥ HAKIIOHHASL.

48 ITocTpoeHune neprneHuKysapa U3 TOYKA Ha
IPSIMYIO

49 Teopema 0 TpEX NEepHEHAUKYISIPAX
(mpsiMast 1 oOpartHas)

50 Teopema o Tpéx nepneHAUKyIIpax
(mpsimast 1 oOpaTHas)

51 Yroa Mexay CKpeIuBaroIMMHCS
IPSIMBIMU
[Touck neprneHMKyIIpHBIX NPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYIAPHBIX
IIJIOCKOCTEMN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyba, MpuU3Msl,

54 IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
[TocTpoenue ceuenuii kyoa, MpuU3Msl,

55 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IPOEKINU
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyISIpPHOCTH NPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér

paCCTOﬂHI/Iﬁ OT TOYKH OO IINIOCKOCTH




60

Croco0bl ONyCTUTH TEPIICHANKYIISPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposnbhas pabora "B3aumuoe
pacmoIokKeHUE MPSMBIX U MIIOCKOCTEN B
npoctpaHcTae”

HOBTOpeHI/IeZ Yo Mexay MnpsaMbIMHA Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPEMA
KOCHUHYCOB

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYUCIICHUA
yria MCXAy NpAMbIMA B MHOT'OI'PaHHUKAX

66

67

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja
[TepnienqukynsapHele mockocTu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEH; TeOpeMa O MpSMOMN
NEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEN MIOCKOCTU

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHHUs], CBOMCTBA MPSAMOYTOJIBHOTO
napajuleenumne1a




70

TeopeMa 0 nMaroHany NpsAMOYTrOJIbHOTO
napajiesienunea v cleJCTBUe U3 Heé

71

72

73

74

CrepeomeTpruecKue U NpUKIaJaHbIe
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpCIIUMBAOIIHECA IIPSAMBIC,
mapaJuiCJIbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOI'OrpaHHHUKax

Hapa ImapaJyiCJIIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCHIMBAOIIUMHACA NIPSAMBIMUA B
MMPOCTBIX CUTYyalUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCcTodHHuC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIIEHAUKYIISPHOMN TUIOCKOCTH

76

77

78

Tpé€XrpaHHslid yroi, HEpaBeHCTBA s
TpexrpaHHbix yrioB. Teopema [Tugaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJIa

DeMeHTHI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

KonTtponbHas padota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHU "MHOTOTpaHHUK
U €r0 DIIEMEHTEHI"




IInpamua. Bunel nupamun. IpaBunsHas

80 1
nupamuzia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IIPU3MBI. 1
[IpaBunbHas npusma

82 [Ipsamoii napauienenunes, 1
IpSMOYTOJIbHBIN Napasuienenunesn, Kyo

83 Brimykisie MHOTOTpanHuKH. Teopema 1
Oitnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHbIE U OTYNIPAaBUIIbHBIE 1
MHOTOTPaHHHUKH

85 KoHTtponbHas pabora "MHororpaHHuKu" 1

86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B 1
NIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumeaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISKAIINUX B OTHOU 1
TUTOCKOCTH

92 CkansspHO€E MPOU3BENECHNE 1

03 Brranciienue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE

94 [Ipocreiinme 3agadu ¢ BEKTOpaMH

95 [Ipocreiimue 3a1a4n ¢ BEKTOpamMu 1

96 [Ipocreiimue 3amaun ¢ BEKTOpaMu




97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3aLNs 3HAHUN 1
99 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
100 Wrorosas kKoHTpoOJIBbHASA paboTa 1
101 Hrorosast koHTpoOIbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJbHbie IIpakTuyeckue
cero
padoThI padoTsbI

1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"

5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"

3 [ToBTOpenue temsl "Boruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJAIIeH yepes JBe TOUKu"

5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE

9 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
pOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy NPSIMBIMA B MHOTOI'paHHUKAX

1 AHaIUTHYECKHE METO/IBI pacuéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHKaX

12 ®Dopmyia pacCTOSIHUS OT TOYKH 10 1

IIJIOCKOCTH B KOOpAWHATax




Haxonenue paccTosHUN OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxonenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJILHON TUPAMUIE

15 KoHnTtposbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHusi MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePEeCceUeHUs MPSIMBIX U
IJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U IUIOCKOCTH:
napasuleJIbHbIe CEUECHUS

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
pacu€T OTHOLIEHHI
[TapannenbHbIe TPSIMBIE U TNIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
IPSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC U

99 TUIOCKOCTH: CTaHJAPTHBIE Maphl
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

23 [lepneHauKyIsIpHBIE TPSIMBIE U TTIOCKOC-
TH: TEOpEMA O TPeX MEePHEHAUKYISIPax
[lepneHaUKyISIpHBIE IPSIMBIE U

24 MJIOCKOCTH: BBIYUCIICHUS JUTHH B

MHOI'OI'paHHHUKax




25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIIBI IS
TJI0IIAJIEH, COOOpaKEHHUS 1O 100U

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TIonIael, CooopakeHus Mo00us

27

28

29

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[Tnomany ce4eHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOg00us

30

KonTponasnas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anaum 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHueCcKUe 3aJaul, CBS3aHHBIE C
00BEMOM MPSMOYTOIBHOTO
napaJenenuneaa

34

[Ipuknagubie 3aa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIHHOTO
napasuiesenumnena




35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Ipuknagabie 3aa41, CBSI3aHHbBIC C
00BEMOM TIPSIMOI TIPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brranciieane 006EMOB TEJT C TTOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMU ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUECKUE 3a]]a4H, CBSI3aHHBIC C
00BEMaMH HAKIIOHHOW MPU3MBI

43 CrepeoMeTpHUuecKUe 3aa4u, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Tpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Tpumenenne 00bEMOB. Boruncienue
paccTosSTHUS 10 TUIOCKOCTH

47 KonTtponsHas padora "O6béM

MHOTOTrpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Imomane MOBEpXHOCTH LUAIIMHIAPA

50 Konunueckas moBepxHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHCIICHHE,
MOCTPOEHUEM CEUCHUI HWJINHIPA, KOHYCA
CrepeoMeTpuueckre 3aa4u Ha

56 JIOKa3aTeJILCTBO U BEIYMCIIEHUE,
MOCTPOEHUEM CEUCHUH HWJINHIPA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

59 Cdepa u map

60 [Tepeceuenue cdeps! u mapa c

iockocThio. Kacanue mapa u chepbl




IUIOCKOCTHI0. Buj 1 m3o0paskeHue mapa

61

62

[Tepeceuenue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bu u n300pakenue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTein

63

Cummerpus chepsl 1 mapa

64

65

66

CrepeoMeTpHUECKHUE 3a/1a4i Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIC CO c(hepoil U mapom,
HOCTPOCHHEM HX CEUYCHHI TNIOCKOCTHIO

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoil U mapom,
HOCTPOCHHEM HX CEUYCHHI TIIOCKOCTHIO

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCJIICHUSA B OKp}’)KHOCTI/I, CTaHJIapTHI)Ie
Iog00ust

68

69

70

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPAaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"
3agaun o Teme "Tena U TOBEPXHOCTH
BpaiueHus"

71

KonTponbhas padota "Tena u
MOBEPXHOCTHU BpalieHus"




72

O0béMm unuHIpa. Teopema 06 00bEMe
PSIMOTO IWJIHHAPA

73

74

75

Brrunciienne 00bEMOB TEJI C TTOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYcCa

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C

BBIYHCIICHHEM 00BEMOB IIMJIMH/IPA,
KOHYca

76

[Tpuknanueie 3apa4un mo Teme "OO0BbEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Tet"

77

O0bEM 11apa U MapoBOTrO CEKTOpA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIIEHNEM 00HEMOB
rapa, IapoBOro CerMeHTa U MIapoBOTO
CEeKTopa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMHU
MOJOOHBIX TEJ

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o6bEMa mpu mogo0omuu.
CrepeomeTpuiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeENI U IUIOMANEN
IIOBEPXHOCTEN
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KonTtponsnast padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
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JBrxenus npoctpancTea. OToOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOrue
CBOMCTBA JBHKCHUM

Buapl nBrkeHUi: mapajuieabHbIA
MEPEHOC, LIEHTPalIbHAs CAMMETPHS,
3epKalibHAsi CAMMETPHS, IIOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanus nomoodwus. [Ipsmas u
cdepa Ditnepa
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FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUC
JABHMXXCHUA
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Kontponbnas padota "BekTops! B
npoctpaHcTae”

Ob6o6muaromiee noropeHue 11 noHsATUi U
MeTo/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"ITapanienbHOCTb NPSIMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"

Ob6o6maroree nosropenue 11 noHsATHi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"BekTops! B mpocTpaHcTBe"

Ob6o6maroriee nopropenue 11 noHsATHit 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHU:
"BexTops! B mpocTpaHcTBe"
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Ob6o6maromee nosropenue 11 moHATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"O6BeM MHOTOTpaHHUKA"
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Ob6o6maromee noropenue 11 noHsATHH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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Ob6o6maromee nmosropenue 11 moHsATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITnomaay MOBEpXHOCTH U 00 BbEMBI
KpyTJbIx Ten"
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O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"
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Wrorosas koHTposibHasA paboTa
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HtoroBast KoHTpoJIbHAs paboTa
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[ToBTOpeHnue, 0600IIeHNE U
cHUCTeMaTU3alus 3HaHUI

Hcropus pa3BuTus CTepeoOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH




Wcropus pa3BuTUSA CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul
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Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HayKU U €€ pojib B Pa3BUTUHU

COBpPEMEHHBIX HHXKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKU U €€ poilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUH KaK
100 HAyKU U €€ poilb B pa3BUTHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
101 HAyKU U €€ pojlb B pa3BUTUU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pasBUTHs CTEpPEOMETPUM KAK
102 HAyKU U €€ pojib B pa3BUTHU

COBPEMECHHBIX HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.I'eometpus, 10-11: Yueb.m1s oromeodpazosat.yupexaenue/ JI.C. AtanacsH,
B.®.byry308, C.B.Kagomies u ap. - M.IIpocsenienue.

2. Mep3nsk A.I'.Marematuka. 'eomerpus : 10-i kmace: yriryOneHHbII
ypoBeHb : yueOHuk / A.I'.Mep3amsik, [{.A.Homuposckuii, B.M.IlossakoB;no
pen. B.E.Ilogonsckoro - Mocksa: [Ipocsenienune, 2025.
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