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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 ~ JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpH  HU3YyYEHUU
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 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, 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 T€OMETpUM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI 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;

dbopMupoBaHHE  YMEHHUS  BIQJIETh  OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Te€jJa Bpall€HUs, KOHCTPYMPOBaTbh TI€OMETPUYECKUE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHKH 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€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN 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 JIMHUAM 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
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ 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:

co3maTth  ychmoBus i auddepeHumanuu  oOydeHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
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 OBYUYEHUA
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 pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIEHAUKYJSPHBIE K IIIOCKOCTH,
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.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa 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 W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma 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 TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
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 PA3IOKEHUH 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

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
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 munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U 1MapoBOTro
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 WJIH 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
IJIOCKOCTH € 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 IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel 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. BuIbl JBWXEHUN: TapauieNibHBIA MEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [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
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM 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:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, 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 MaTeMaTUYeCKue 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH 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
Oynymedr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  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(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO 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 KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI 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 1eiCTBUSA:



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

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl 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(POPMALIMIO, MPENCTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK 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 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpATh CIIOCOO pEIICHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedeKkcur Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBHI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUIbl pabOT, JOroBapuBaThCsA, OOCYXKIaTh TMPOIECC M pe3yJbTar padOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJieHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUU MAaTEMATUYECKUX PACCYKICHH;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamMua, NPSIMOYTOIBHBINA Mapajuiesenunes, Kyo0);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH MU300pakeHUsT QUryp
Ha TJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  ITUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (TIpH3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN 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 IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIydYCHHBIE 3HAHMS HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBAaTh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B
mpoiiecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTAaBHOM YacTu (GyHAAMEHTA Pa3BUTHUS TEXHOJIOTUH.



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,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOIIA/IM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU 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 CEUECHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a]1aBaTh IUNIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB W TE€J BPALICHUS: CEYEHUs LMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



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

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

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEANIbHBIC CUTYAIIUU, IPUMEHSITh NU3YUYECHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C WCMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX IMTPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapannenLme prIMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONTUecs MIOCKOCTH,
MepeceKaroIuecs mpsiMasi v MI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TUIOCKOCTEH

N3o00paxenune cedyeHuit nupamuabl, kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o06paxeHue nepeceueHus: NOTy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEUeHUH pa3HBIMU [[BETAMU

N300paxenune cedyeHuit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTyudeHHbIX
I10cKocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moIydeHHbIX
1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peEopa.
N300pakeHne nepecedyeHus moryueHHbIX
m1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUCHUH pa3HbIMU LIBETAMU

14

Meton ciieoB Uil IOCTPOEHUS CEUEHU I




15

Meroa cneqoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertopa cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I 1 3allUCh HI1aroB
MOCTPOCHHUS

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

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHHU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4eprexax. Mcropus pazsutus
IUTAHUMETPUU U CTEPEOMETPUU




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIIMBAIOMIMXCS TPSMBIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe nmpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

[MenTpanbHas mpoekus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamenbHOCTh MPSAMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o nmapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUEHHUSI IPH
MIEPECEUECHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOM C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJienune1a

41 Brrunciienue uiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISPHOCTB MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMON U
IIJIOCKOCTH
TeopeMa 0 CylecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKYIIpHbIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

46 [InmockocT U nepreHINKyIspHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47 Ilepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne
NEPIEHIUKYIIAPA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHaAnKyIApax (mpsmas

u oOpaTtHas)




Teopema o Tpéx nepneHAUKYIsApax (mpsamas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyba, Npu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocTn cuMMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH HEePIEHANKYISAPHI:

60 CUMMETPHSI, CABUT TOYKH T10 TapAJIIETHHOM
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

62 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC IPAMBIX U IIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS YyIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

IlepnenaukynsapHsele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYISIPHBIX MIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEHN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIesia U ClIeJCTBUE U3 Heé

71

CTCpCOMeTpI/I‘-ICCKI/Ie " NPUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIUECS MIPSIMBIE,
napajuieJbHbIe MIOCKOCTU B CTAaHJAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH
Brruncnenue pacCTOSHUN MEXIy

75 CKPEILMBAIOIINMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroyi, HEpaBeHCTBaA IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77 DneMeHTHI ChepUIEeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonrtponbHas pabora "Yrisl 1 paccTostHUA"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTH!"

80 [Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napainenenunen, NpsMOyroJIbHbINA
napajuienenunesa, Kyo

83 Brinyxkiible MHOTOrpaHHUKH. Teopema
Ditnepa

84 Beinykiieie MHOrorpanHuku. Teopema




Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KonrtponsHas pabora "MHoOrorpaHHUKHN" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOHN IIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
03 Beruncienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1
99 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTposibHAs paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O06o001IeHre U crucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Nem/m  Tema ypoka Konrpoubusie IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOM, 1
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
8 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy NPSIMBIMA B MHOTOI'paHHUKAX
1 AHaMTAYECKHE METO/BI pacyéra yria 1
MEXIY MJIOCKOCTSIMUA B MHOT'OTPaHHUKAX
12 ®dopmya pacCTOSHUS OT TOYKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
MJIOCKOCTH B TIPABUIJIBHOW MUPAMU/IS

15 KonTtponpHas padora "AHanurudeckas
reomerpust”

16 CedeHHsi MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

17 CedeHHsi MHOTOTPAaHHUKOB: METO/T CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IUIOCKOCTEH

19 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TFTIOCKOCTH: YTJIbI
MEXYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:

29 CTaH/IapTHBIE Maphl MEPIEHAUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
TeopeMa O TpeX MepneHaUKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIUMCJICHHSI IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONIAAX MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o00us

[ToBTOpEHME: IIOMIAAX MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
o 100us

[Tnomany ceueHuii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

30

KonTponsnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

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

33

CrepeomeTpHuyecKre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumnena

35

O06BEM npsAMON TIPU3MBI




CrepeoMeTpHUueCcKre 3aJJa4i, CBA3aHHBIE C

36 BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaia. O6bpém
MTUPAMU/IBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten'", CBA3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PacCTOSHUA 70 IIIOCKOCTH

47 KonTponpHas padota "O0béM
MHOTOTpaHHUKA"

48 Hunuuapudeckasi HOBEPXHOCTb,




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

Munmuaap. [psamoi KpyroBon HUIUHAP.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepXHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. KoHyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH M IOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHCIICHHE,
MOCTPOECHHUEM CEUEHUN MIMH]pPA, KOHYCa
CrepeomeTpHuyecKHe 3a/1aun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUYEeHUN UIMHIpPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuknamHbIe 3aa9H, CBSI3aHHBIE C
IVTAHIPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

62

63

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHHE, CBI3aHHBIC
€O cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuuecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
€O cepoii U mapom, MOCTPOSHUEM UX
CEYEHUH TIIOCKOCTHIO

66

67

68

[Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OI'PpaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaiueHus"

72

O06Bém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHUueCcKre 3a]Ja4i, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIMHIPA, KOHYCA

76

77

78

79

80

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
TJIOIA U TTOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]]a41, CBSA3aHHBIE C
BBIUKCIICHHEM 00BEMOB I11apa, MIapOBOTO
CerMEHTa U IMapOBOT0 CEKTOPa

[Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOIIECHHS MEXY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TEll U IUIOMIACH
MTOBEPXHOCTEN

KonTponsHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"
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JBmwxenus nmpoctpancTBa. OTOOpakeHHUS.
JBmxeHus u paBeHCTBO (puryp. O6mme




CBOMCTBA JIBMKEHUI
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Buapl nBrkeHuniA: mapajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3epKaibHAs
CUMMETpPHSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABHMXXCHUA
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KonTponsHas padora "BekTops! B
npocTtpascTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cuctemartusanus 3Hanuii: "[lapannensHoCTh
MPSIMBIX U TIFIOCKOCTEH B MpocTpaHcTBe"

Ob6o6maroree noropeHue 11 noHsATUit 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTO10B Kypca reomerpun 10—11 knaccos,
CUCTEMaTH3alusl 3HaHui: "BekTopsl B
npocTpaHcTae”
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTOJI0B Kypca reometpuu 10-11 kmaccos,
cucTeMaTu3anys 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mousTHi 1
MeTOJI0B Kypca reometpun 10—11 knaccos,




cucreMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi U
MeTon0B Kypca reomerpun 10-11 knaccos,

o1 cucreMaru3aius 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06maromee moBropeHue 11 moHATHI 1

92 MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBast KoHTpoIbHAs paboTa

94 Wrorosas koHTposibHasA paboTa

95 [ToBTOpenue, o6o0IIEeHUE U

cUCTeMaTu3anus 3HaHUU
Hcropus pa3BUTHA CTEPEOMETPUN KaK

96 HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

Hcropust pa3BUTHS CTEPEOMETPHU KaK
98 HAYKH{ ¥ €€ pOJIb B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HAYKH{ ¥ €€ pOJIb B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH

100 Hcropus pa3BuTus CTEpEOMETPUM KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPCMCHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ poJib B PA3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
102 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






