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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero o6pa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOKHOCTh U3YUCHUS TUCUIUTLIIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  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 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX IPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (GopMHpoBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcs, 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  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
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 JIMHUSIM, HO M 10 rogam oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MartemMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU 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 Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNIbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY INMPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
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.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
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 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 mnapamutenenunena. Teopema O PA3lIOKEHUH 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

Tesia Bpamenus

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, 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.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas 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 MPOEKTHUPOBAHUS, METON IEpEHOCA
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 JBMXKEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM 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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) 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), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

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 MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBCHHBIE 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  MPEOOpPa30BLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYU;

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

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eHCTBUA:



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

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, 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(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIO0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BHIOMPATh CIIOCO0 peLIeHHs ¢
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
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
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 OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

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, OOCYXKIaTb NPOLECC U pe3ysbTaT 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 BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MaTeMaTHYECKUX 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 TMOHSATHUSMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMOIHATH U300pakeHUsT PUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

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

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

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

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

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TMPaKTUKE: CpaBHUBAThL U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

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 (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (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
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH 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 MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEHN MIIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



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 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korposmsie | Tpakriseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass 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
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 2
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

OcHOBHBIE
MpaBuUIIa
M300paKeHUs Ha
pPUCYHKE
TJIOCKOCTH,
MapajuIeIbHBIX
MPSIMBIX
(oTpe3koB),
CepeaHbI OTpE3Ka

KoaunuecTBO 4acoB

Bcer

KonTpoabu
0 ble padoThI

Jlara
H3yYeHH
|

no
IUIAHY

JlaTa
H3y4YeHH
|

no

dakry

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

ITonsarus
CTEPEOMETPHU:
TOYKa, Ipsimas,
IIOCKOCTb,
MIPOCTPAHCTRO.
OcHoBHbBIC
MpaBwJIa
M300pakeHus Ha
pPUCYHKE
IJIOCKOCTH,
napayuienbHbIX
TIPSIMBIX
(oTpe3koB),
CepeHBI OTPE3Ka

ITonsarus:
IepeceKaroImecs
MIOCKOCTH,
IepeCeKaroIIecs
npsiMas u
IUIOCKOCTb;
MOJYIPOCTPAHCTBO

Ilonsatus:
MepeceKaronmecs
MIOCKOCTH,
MepeceKaronmecs
npsMasi u




IJI0CKOCTH;
MOJIYTIPOCTPAHCTBO

MHOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYILIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYIIECTBYIOIINX
00BEKTOB
AKCHOMBI
CTepEeOMETPUU U
TIepBBIE CIEICTBUS
W3 HUX

AXCHOMEI
CTEPEOMETPHUU U
TIEPBBIE CIIEICTBUS
W3 HUX

AKCHOMBI
CTEPEOMETPUU U
TIEPBBIE CIIEICTBUS
u3 HuX. CrmocoObl
3aJlaHus IPSIMBIX U
MIOCKOCTEH B
MPOCTPAHCTBE.
O0o03HaueHUS
MIPSAMBIX U
IIOCKOCTEH

10

N3o06paxenue
CEYECHMI
MMpaMHibl, KyOa u
MPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux
pEdpa.
N300pakenue
nepeceueHust




11

12

13

MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MIOCTPOECHHBIX
CEYCHUU pPa3HbIMU
LBETaMH

N3obpakenune
CEUYCHMI
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOPBIE
MPOXOMAT Yepe3 Ux
pEodpa.
N3obpakenue
MepECEUCHUS
MOJIYYEHHBIX
IJIOCKOCTEM.
PackpamuBanne
MTOCTPOEHHBIX
CEYECHUH Pa3HbIMHU
[BETaMH

N300pakenue
CEUYCHUI
UpaMHibl, KyOa u
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
péopa.
N306paxenue
IIepeceyeHus
ITOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOEHHBIX
CEYECHUI pa3HbIMU
1[BETaMU

N3o0pakenue
CEUYCHUI
MMpaMHibl, KyOa u
MPU3MBI, KOTOPBIC
MPOXOJIST Yepe3 ux
péopa.
N300pakenue
nepecedcHust




14

15

16

17

MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MIOCTPOECHHBIX
CEYCHUU pPa3HbIMU
LBETaMH

Meton ciienoB id
MMOCTPOCHUS
CEeYeHUN

Merton CIeIoB s
MTOCTPOCHUS
ceuennii. CBoiicTBa
nepeceueHui
MPSMBIX U
IUIOCKOCTEH

MeTtop ciaeaoB mis
MTOCTPOCHUS
ceuennii. CBoiicTBa
nepeceueHui
MPSAMBIX U
IUIOCKOCTEH

ITocTpoenue
CEYCHU B
nupamupze, Kyoe mno
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YepTEeKEN U 3aIUCh
11aroB MOCTPOEHUs

18

19

[TocTpoenne
CEYECHUI B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
4yepTeKeH U 3aInch
11aroB MOCTPOEHUs

[TocTpoenne
CEYCHUU B
nupamuze, Kyoe mno
TpEM TOUYKaM Ha
pé€bpax. Coznanue




BBIHOCHBIX
yepTexen U 3aluch
1aroB MOCTPOEHUS

20

21

ITocTpoenue
CEYCHUU B
nupamu/e, Kyoe mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YEpTEKEN U 3aIUCh
[IarOB IMOCTPOCHUS

IToBTOpEHUE
IJITAHUMETPUU:
Teopema o
MPONOPIIUOHATBHBI
X OTpe3Kax.
[Tonobue
TPEYroJIbHUKOB

22

23

24

IToBTOpEHME
IUTAaHUMETPHH:
Teopema MeHnenas.
PacueTs! B
CEUEHUSX Ha
BBIHOCHBIX
yeprexax.
Ucropus pazButus
MJITAHUMETPUU U
CTEpPEOMETPUH

KoHnTponbHas
pabota "AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

B3anmuoe
pacIoyioKeHue
MPSIMBIX B
IIPOCTPAHCTBE.
CkpenuBaronyecs
npsmele. [Ipu3nakn
CKpELIUBAIOIINXCS
MPSMBIX.
[TapannensHble
IpsIMBbIE B




MIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€IMHCTBEHHOCTU
IpsAMON
napasuiebHON
JTAHHOU MPSIMOiA,
MPOXOAIIeH uepe3
TOUYKY
MPOCTPAHCTBA U HE
JIeXKaIei Ha
JAHHOM MPSIMOM.
Jlemma o
MepeceueHU
napasieabHbIX
MPSAMBIX
IUIOCKOCTBIO

26

27

[TapannenpsHOCTH
TpEX MPSMBIX.
TeopeMma o Tpéx
NapajuIeIbHBIX
npsAMBbIX. Teopema
0
CKPEILMBAIOIINXCS
MPSIMBIX

[TapamensHoe
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
HapaIeIbHOTO
MIPOEKTUPOBAHHS.
N3o06paxenue
pas3HbIX puryp B
napajuIeIbHON
MIPOEKIINH

28

LenTpanbHas
IIPOEKLHUsA. YTOII C
COHAIIpaBJICHHBIMU
CTOPOHAMU. YTOJI
MEXy NMPSMbIMU

29

3amaun Ha
JIOKa3aTeJIbCTBO U




30

31

UCCIIeIOBaHUE,
CBSI3aHHBIE C
pacIoyioKeHueM
IPSMBIX B
IIPOCTPAHCTBE

[TousiTus:
NapajuieJIbHOCTh
NpAMON 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[Ipu3nak
MapajuieIbHOCTH
IpsIMOM U
IIJIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
NpSAMON 1
IIJIOCKOCTH
I'eomerpuueckue
3a/1a4u Ha
BBIYMCIICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapajuieTbHOCTHIO
MPSIMBIX U
IJTOCKOCTEH B
MPOCTPAHCTBE

32

33

[TocTpoenne
CEYCHMH,
MIPOXOASAIIETO
4yepes JAHHYIO
MpsIMYIO Ha
4yeprexke u
[apajuIeIbHOT O
IPYroU NPsSMOMU.
Pacuér otHOImIEHUN
[TapamensHas
MIPOCKLUS,
IIPUMEHEHHUE U1
IIOCTPOEHUS
ceueHui Kyda u
napajuleJIenunea.




CBoiicTBa
napajuiesenumesa
Y TIPU3MBI

34

[TapamiensHbie
TJTIOCKOCTH.
[Ipusznaku
rapajuieIbHOCTH
JIBYX TIJIOCKOCTEH

35

36

37

Teopema o
MapaJyIEIbHOCTH U
€TMHCTBEHHOCTH
MJIOCKOCTH,
MPOXOIAIIeH uepe3
TOYKY, HE
MPUHAJICIKALLYIO
JIaHHOH INIOCKOCTH
M CIICACTBUS U3 HEE

CsoiicTBa
MapasieabHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MIPSIMBIX
nepecevyeHus mpu
MepeceyeHnu AByX
napajuieIbHbIX
IIOCKOCTEHN
TpeThen

CsoiicTBa
napajuieIbHbIX
IIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJII0OYEHHBIX
MEXIY
MapaieaIbHbBIMU
ILIOCKOCTSIMH; O
IepECEUCHU U
IIPSIMOH C IBYMs
napajuieaTbHbBIMU
IIOCKOCTSIMU

38

IToBTOpEHuUE:




teopema [ludaropa
Ha IJIOCKOCTH

39

IToBTOpEHuUE:
TPUTOHOMETPHUSI
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

40

41

42

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuleienumnesa

Boeruucnenue nnux
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM
napajuiejenuIene
[lepnenaukynspHo
CTb MPAMOU U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYIISPHO
CTH IIPSIMOU U
IIJIOCKOCTH

43

[Iepnenqukymnsapao
CTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHO
CTH IIPSIMOM U
IIJIOCKOCTH

44

45

Teopema o
CYyIIIECTBOBAHUH U
€AMHCTBEHHOCTH
IIPsIMOH,
MPOXOIAILIEH uepe3
TOUKY
MPOCTPAHCTBA U
MEePIEHIUKYISIPHO
¥ K TUIOCKOCTH
[Inockoctu u
NepHeHIUKYISIPHBI
€ UM IpsIMBbIE B
MHOT'OTPaHHUKAX

46

IInockoctu n
MepHEHIUKYISIPHBI




€ UM IIPSIMBIC B
MHOI'OI'paHHHUKax

47

Ilepnenpukymnsap u
HAaKJIOHHAs.
ITocTpoenue
HEPIECHIUKYIIApa
U3 TOYKH Ha
IPSIMYIO

48

49

Ilepnenpukymnsap u
HAaKJIOHHAs.
ITocTpoenue
NepHeHIUKYIsIpa
13 TOYKU Ha
MPSAMYIO

Teopema o Tpéx
MEepIEHIUKYISIpax
(npsimast 1
oOpaTHas)

50

Teopema o Tpéx
HEePICHUKYIIAPax
(mpsimMast u
oOpatHas)

51

Yron mexny
CKPEILMBAIOIIUMUC
S IPSIMBIMH

52

ITonck
MePIEH UK YIISIPHBI
X TIPSIMBIX C
IIOMOIIILIO
NepHeHIUKYISIPHBI
X IJIOCKOCTEH

53

54

OptoronanbHoe
MIPOEKTHUPOBAHNE

ITocTpoenue
ceueHMi Ky0a,
MIPU3MBI,
MIPaBUIILHON
MUPaMHJIBI C
ITOMOUIBIO
OPTOrOHAJILHOU
IIPOEKIINH

55

[Toctpoenue




56

CeYeHHH KyOa,
MIPU3MBI,
MPaBUIbHON
MIAPaMU/JIBI C
IIOMOUIBIO
OpPTOrOHAJILHOU
MPOEKLIUU
Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

57

[Ipu3nak
MEPIEHUKYISIPHO
CTH IIPSIMOM U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETPUU

58

[IpaBunpHbIE
MHOTOTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

59

[IpaBunpHbIE
MHOTOTPaHHUKHU.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

60

Crioco0sl OMyCTUTh
MEePIEeHIUKYIISAPHI:
CUMMETpHUS, CIIBUT
TOYKH I10
napajuIeIbHON
IpsAIMOI

61

CaBur 1o
HeIapauieIbHON
IIPSIMOM,
U3MEHEHUE
paccTosHu

62

KonTponbnas




63

pabora "B3aumHoe
pacrosoxxeHue
MPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHuUeE: yron
MEX1y NPSIMbIMU
Ha TUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYroJIbHUKE,
TeopeMa
KOCHHYCOB

64

[ToBTOpenue: yroa
MEXIY
CKpELIUBAIOIIHAMHUC
sl IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckue
METOBbI
BBIYMCIICHHS YIJIa
MEXIy NPSIMBIMHU B
MHOT'OTPaHHUKAX

66

67

68

JIByrpaHHBIN yrOJI.
CaoiicTBO

JINHEMHBIX YIJIOB
JBYTPAHHOTO yTiia
[lepnenukynsipHbI
€ TUIOCKOCTH.
CaolicTBa B3aUMHO
MePIEH UK YISIPHBI
X TJIOCKOCTEN
IIpusnak
NepHEHIUKYISIPHO
CTH INIOCKOCTEH;
Teopema O MpsIMOM
TepecevYeHus ABYX
IJTIOCKOCTEM
MepHEHIUKYISIPHbBI
X TpeTbeu
MIJIOCKOCTH

69

[IpsimoyronbHbIN




70

71

72

napasuiesienumnesn;
KyO; U3MepeHus,
CBOICTBA
MPSIMOYTOJIBHOTO
napajuiejenumneaa

Teopema o
JIHaroHaIn
MPSAMOYTOJIbHOTO
napasiesnenuneana
M CIICACTBUE U3 HEE

CrepeoMeTpuuecKu
€ U MPUKJIaIHbIE
3a/1a4uu, CBSA3aHHbBIC
CO B3aMMHBIM
pacrnoIoKeHUeEM
MPSAMBIX U
IJIOCKOCTH

IToBTOpEHUE:
CKpELIMBAIOIINEC
MpsMBbIE,
NapajuieibHbIC
IJTOCKOCTH B
CTaHJIapTHBIX
MHOT'OI'paHHUKaX

73

74

[Tapa
apajuIeIbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX,
pacCTOsTHUE MEXKIY
CKpEUIMBAIOIIUMHUC
s IPSIMBIMU B
MPOCTHIX
CI/ITyaHI/ISIX

Paccrosinue ot
TOYKHU J0
MIOCKOCTH,
pacCcTOsHUE OT
NpAMOM 10
IUIOCKOCTH

75

Brruncnenue
pacCTOSHUN MEXKITY




76

CKPEILMBAIOIIUMUC
s IPSIMBIMU C
MTOMOLIBIO
MEPIEeHIUKYIISIPHO
1 IIJIOCKOCTH
Tpéxrpannbiit
yToJI, HEPaBEHCTBA
JUISL TPEXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI
KOCUHYCOB U
CUHYCOB JIJIs
TPEXTPAHHOTO yriia

7

OneMeHTBI
chepuueckoit
TCOMETPHH:
IreoJIC3UUCCKHE
JIMHUH Ha 3emiie

78

79

80

81

82

KoHntponbHas
paborta "VYribl u
paccrosiHus"

CucreMaTu3anus
3HAHUH
"MHoOrorpaHHuK 1
€ro 3JeMeHThI"

[upamuna. Bunsl
MIAPaMU/L.
[IpaBunbHas
nrpamMuaa
IIpusma. Ilpsamas u
HAaKJIOHHAas
IIPU3MBL.
[IpaBunbHas
npu3ma

[Ipssmont
napajuieIenuIe,
IIPSAMOYTOJIbHBIN
napajuleJenunesn,
KyO

83

Beinykiisie
MHOT'OTPaHHUKH.




Teopema Ditnepa

84

Beinykiisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE U
IIOJIyTIPABUJIbHBIC
MHOTOTpPaHHUKHU

85

KontposbHas
paborta
"MHororpaHHuku"

86

87

ITonsaTue BekTOpa
Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

88

89

90

Pa3zHocth BEKTOpPOB

[IpaBuio
napajuiesenumena
YMHOXKEHUE
BEKTOpA Ha YUCJIIO

91

Paznoxenue
BEKTOpa 1o 0azucy
TpEX BEKTOPOB, HE
JIeXKaIIUX B OJHOM
IIOCKOCTH

92

93

94

CkansipHoe
MIPOU3BEICHNE

Beruucnenue yrina
MEXIy BEKTOpPaMHU
B IIPOCTPAHCTBE
IIpocreiimue
3a/1a4u ¢
BEKTOPAMHU

95

[Ipocreiimme
3a/1a44 C
BEKTOPAMHU

96

[Ipocreitmme
3a/1a44 C
BEKTOPaMH

97

IIpocreiimue
3a1a44 ¢
BEKTOPaMH




O0006111eH1E U
98 CUCTEMAaTH3ALNA 1
3HaHUU

O06006111EHE U

99 CUCTEMaTH3aIUs 1
3HaHUHI
Hroropas
100  xoHTpoONbHas 1
paborta
Hrorosas
101  xoHTpoJBHAs 1
pabora
O06006111eH1E U
102 cUCTEMAaTU3alUA 1
3HaHUUI
OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME




11 KITACC

Ne

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KonTpoabu
ble padoThbI

Jlara
HU3Y4YeH
us

no
IUIAHY

Jlara
HU3Y4YeH
us

no

dakrty

DJIEKTPOHHbBIE
uugposbie
o0pa3oBareib
HbIe pecypchl

IToBTOpenune
TEMBI
"Koopaunatsl
BEKTOpa Ha
IIJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpeHune
TEMBI
"CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB"

[ToBTOpeHune
TEMBI
"Boiuucnenue
yriaa Mexay
BEKTOPAMH B
npocTtpaHcTse"

IToBTOpEeHNE
TEMBI
"VpaBHeHue
IPSAMOH,
MPOXOISIIEH
yepes JBe
TOYKH"
YpaBHeHue
IIJIOCKOCTH,
HOpMAaJlb,
yYpaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IIJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax




10

Bekropnoe
IIPOU3BEICHUE

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
porpaMmmMupoBa
HHE

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
porpaMmmMupoBa
HHE
AHanuTHyeckue
METO/Ibl pacuéra
yriia Mexay
PSIMBIMU B
MHOTOI'PaHHHUKA
X

11

AHanuTHyecKue
METOABI pacyéra
yriia Mexay
IIOCKOCTSIMU B
MHOTOI'PaHHHUKA
X

12

dopmyna
paccTosiHUSA OT
TOYKH J10
IJIOCKOCTH B
KOOpAMHATax

13

Haxoxnenne
paccTosiHUuM OT
TOYKH J10
MJIOCKOCTH B
KyOe

14

Haxoxnenne
paccTosiHuM OT
TOYKH J0
IIJIOCKOCTH B
[IPaBUJIILHOMN
nupamuie

15

KoHTtponbHas
pabota




16

17

18

19

20

21

22

"AHaTuTUYECKaA
reoMerpust"

Ceuenuns

MHOTOI'PaHHUKO
B: CTaHI[apTHBIG
MHOFOI‘p AHHUKHN

Ceuenus
MHOTOT'PaHHUKO
B: METOJ CJIEJIOB

Ceuenus
MHOTOTPaHHUKO
B: CTaHJapTHBIE
IUIOCKOCTH,
nepeceyeHus
MPSIMBIX U
IUIOCKOCTEH

[TapannensHbie
psIMbIE U
MJIOCKOCTH:
napajuieibHble
CEUYCHHUS

ITapautensHbIe
IpsIMBIE U
IIJIOCKOCTH:
pacuér
OTHOILEHUN

ITapautenpHbIe
psIMBbIE U
IIJIOCKOCTH:
YTJIBI MEXIY
CKPELIMBAIOIINM
UCS IPSIMBIMU
[Iepnienqukymsp
HBIE MIPSIMbIE U
IIJIOCKOCTH:
CTaHJapTHBIE
napsl
NEPIEHIUKYIIAP
HBIX IIJIOCKOCTEN
U TIPSMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKO




23

24

B
[lepnienaukymnsip
HBIE MIPSIMBbIE U
IJIOCKOCTH:
TEOopeMa O TPEX
NepHeHANKYIIsIpa
X
[lepnienaukymnsip
HBIE MIPSIMbIE U
IUIOCKOCTH:
BBIYMCIICHUS
JUTHH B
MHOTOI'PaHHHUKA
X

25

[ToBTOpeHwue:
IO TN
MHOTOYTOJILHUK
0B, (hopMyJIBI
JUTS TUIOLIAJICH,
COOOpaKCHHS
nmonoous

26

27

28

[ToBTOpEHwue:
o u
MHOT'OYTOJIbHUK
0B, (hopMyJIbI
JUIS TIIOIIAJCH,
COO0pakeHUs
mogoous

IToBTOpEHUE:
MJI0IATN
MHOT'OYTOJIbHUK
0B, (hopMyJIBI
JUTS TUIOTIAJICH,
COOOpaKeHUS
mogoous
ITnomamau
CEYEHUI
MHOTOTPaHHUKO
B: IJTOIIATN
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,




29

COOOpaKeHU ST
noooust
IImomaan
CEYEeHU I
MHOTOTPaHHUKO
B: ITOIIAIN
MTOBEPXHOCTEM,
paspe3aHusi Ha
YacTH,
COOOpaKeHHS
monoous

30

31

32

33

Kontponbnas
paborta
"[ToBTOpEHME:
MHOT'OIPAHHUKH,
cedyeHus
MHOT'OTPaHHUKO

BH

O0BéM Tena.
O0BeM
PSIMOYTOJIBHOT
0
napauIeNIeTuIe T
a

3amauu 00
yJIBOGHUH KyOa,
0 KBaJiparype
Ky0a; o
TPHUCEKIIUH yTia
Crepeomerpuuec
KHE 3a/1a4H,
CBSI3aHHBIE C
00BEMOM
PSIMOYTOJTBHOT
0
napaieeuie]]
a

34

IIpuknagHeie
3a/1a4y,
CBSI3aHHBIE C
BBIYHMCIICHUEM
o0béMa




IIPSIMOYTOJIBHOT
0
napauIeIenuIes
a

35

36

37

38

O0béM npsiMoit
PU3MBI

CrepeomeTrpuyec
KM€ 3a7a4H,
CBSI3aHHBIE C
BBIUMCIIEHUEM
00BEMOB
IIPSIMOM TIPU3MBI

[Tpuknagueie
3a1a4Hu,
CBSI3aHHBIC C
00BEMOM
IIPSIMOM TIPU3MBI

Brruucnenue
00BEMOB TeJI ¢
IIOMOIIIBIO
OIPEIEIIEHHOTO
WHTETrpana.
O0BEM
HaKJIOHHOM
MIPU3MBI

39

40

41

Brrunciaenue
00BEMOB TeII ¢
ITOMOIILIO
ONPENEIEHHOTO
MHTErpana.
O0BéM
MTUPAMU/IBI
dopmyna
00BEMa
MUPAMHU/IBI.
OTtHonieHue
00BEMOB
ApamMuy C
00LINM YTJIOM
dopmyna
00BEMa
MAPaMUJIBL.




OtHomieHne
00BbeMOB
TUPAMHU]T C
00IIHM yTIIOM

42

Crepeomerpuuec
KUE 3aJ1a4H,
CBSI3aHHBIC C
00BEMaMu
HAKJIOHHOM
MIPU3MBI

43

Crepeomerpuuec
KH€ 33/1a4H,
CBSI3aHHBIE C
o0BEMamMu
HpaMUIBI

44

45

46

47

[Ipukitagueie
3aJIa4f 110 TEME
"O0BEMBI TCNT",
CBsI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

[Ipukitagubie
3a/1a4M 110 TEME
"OOBEMBI TEN",
CBSI3aHHBIE C
00BEMOM
TTUPAMHU/TBI

IIpumeHeHune
00BEMOB.
Brraucnenue
paccTosAHUs 10
IUIOCKOCTH

KoHnTponbHas
pabota "O0béM
MHOTOTrpaHHHKaA"

48

[{unuHapudecka
A IOBEPXHOCTb,
oOpa3yromue
LWIMHIPUYECKO
1 IOBEPXHOCTHU

49

Humuaap.




[Ipssmon
KpyroBou
HUAJTUHAP.
IImomane
MMOBEPXHOCTHU
HWIMHIpA

50

51

52

53

54

55

Konunueckas
MOBEPXHOCTb,
obOpazyromue
KOHHYECKOU
MOBEPXHOCTH.
Konyc
CeueHue KoHyca
IUIOCKOCTBIO,
napasieIbHON
TUIOCKOCTH
OCHOBaHUS

Y ceuéHHbIi
KOHYC.
N3o0pakeHune
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
IImomans
OOKOBOM
MOBEPXHOCTHU U
MMOJTHOM
MMOBEPXHOCTH
KOHYCa
IImomans
OOKOBOM
MOBEPXHOCTHU U
MTOJTHOM
MMOBEPXHOCTH
KOHYCa

Crepeomerpuuec
KHe€ 33/1a4M Ha
JI0Ka3aTeIbCTBO
1 BBIYUCIICHUC,
MIOCTPOCHHEM
CEYEeHU I
IWIMHApA,




56

KOHYyca

CrepeomeTpuyec
KM€ 337a44 Ha
JI0Ka3aTelIbCTBO
U BBIYUCIICHUC,
MOCTPOEHUEM
CEYEHUI
LUJINHpPA,
KOHYycCa

57

[Ipukiagueie
3a/1a4u,
CBSI3aHHBIE C
LUIUHAPOM

58

59

[Tpuknagueie
3aJa4u,
CBSI3aHHBIE C
UWIAHAPOM

Cdepa u map 1

60

61

[Iepeceuenue

cthepsl 1 mapa ¢
IUIOCKOCTBIO.

Kacanue mapa u

cepsl 1
IJIOCKOCTBIO.

Bunu

n300paxeHue

niapa

Ilepeceuenue

cthepsl 1 mapa ¢
MJIOCKOCTBIO.

Kacanue mapa n

cdepsl 1
MJIOCKOCTBIO.

Bunu

u300pakeHune

mapa

62

YpaBHeHue

cdepsl. 1
[Mnomans chepsr

U e€ JacTeu

63

Cummerpust
chepsl 1 mapa




64

65

Crepeomerpuuec
KHe 33/1a4M Ha
JI0Ka3aTelbCTBO
U BBIYHCIICHUE,
CBSI3aHHBIE CO
cthepoii u
1apoM,
MOCTPOCHHEM HX
CEYCHUI
IUIOCKOCTBIO

CrepeomeTpuyec
KM€ 3a/1a4¥ Ha
JTI0OKa3aTeJIbCTBO
Y BBIYHCIICHHE,
CBSI3aHHBIE CO
cthepoit u
mapom,
MOCTPOCHUEM UX
CEUYCHUI
IJIOCKOCTBIO

66

[Ipukitagubie
3a/1a4H,
CBSI3aHHBIE CO
cdepoit u
1apoM

67

68

69

70

[ToBTOpEHwue:
OKPY>KHOCTB Ha
IIJIOCKOCTH,
BBIUNCJICHUSI B
OKPY>KHOCTH,
CTaHJapTHBIE
mogoous

Paznuunsie
KOMOMHAIINH TN
BpallleHUs U
MHOTOTPaHHUKO
B

3agauu o TeMe
"Tena n
MOBEPXHOCTHU
BpaieHus"

3agauu o TeMe




"Tena u
MOBEPXHOCTHU
BparnieHus"

71

72

73

KonTponbhas
pabora "Tena u
MOBEPXHOCTHU
BparnieHus"
O0BEM
HUIMH]IpA.
Teopema 06 1
00BEME NpAMOTo
HUATUHAPA
Beruucnenue
00BEMOB TeJI C
MTOMOIIIBIO
OIPEIEIIEHHOTO
WHTEerpana.
O06BEM KOHYyCa

74

IInomann

OOKOBOH U

TTOJTHOM 1
MMOBEPXHOCTH

KOHYCa

75

Crepeomerpuuec

KUe 3aJ1a4H,

CBSI3aHHBIC C
BBIYHCIIEHHEM 1
00BEMOB

WIHHIPA,

KOHYyca

76

[Ipukitagubie
3a/1a4y 10 TEMeE
"OO0BEMBI 1
IJIOIIA AN
MTOBEPXHOCTEN

"

TCII

77

O06béM mapa u
IIapOBOTO
CEeKTOpa.
Teopema 06
00BEMe mmIapa.
[Imomans




78

79

80

81

cdepsl.
Crepeomerpuuec
KHe 33/1a4H,
CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa U
IaPOBOTO
CeKTopa

[Ipuknagneie
3aJ]a4y 110 TEME
"O0BEMBI TCNT",
CBSI3aHHBIC C
00BEMOM 11apa u
IIOIIA IO
chepsl.
CooTHOIICHUS
MEXTY
IJIOIIAISIMU
MOBEPXHOCTEH U
00BEMamMu
MOJOOHBIX TEN

[Togo0OHbBIEC TETA
B [IPOCTPAHCTBE.
HN3meHeHune
00Béma npu
MOJIOOHH.
Crepeomerpuuec
KUe 3aJ1a4H,
CBSI3aHHBIC C
BBIUKCIICHUEM
00BEMOB TEI U
i nehE
MMOBEPXHOCTEN
KoHnTponbHas
pabora
"ITinomamu
MOBEPXHOCTHU U
00BEMEI
KpyTJbIX Ten"

JIBukeHUA
MIPOCTPAHCTBA.




OtobpaxeHus.
JBrxeHus u
PaBEHCTBO
¢buryp. O6mume
CBOICTBA
IBIDKECHUH

82

83

84

85

86

87

Buael
JIBYOKCHU:
napasuiebHbIN
MepEeHoc,
LEHTpaIbHas
CUMMETpUS,
3epKabHas
CUMMETPHS,
MTOBOPOT BOKPYT
MPAMOM
[IpeobpazoBanu
s IOJ00u4.
[psimast u chepa
Ditnepa
['eomeTpuyeckue
3a/1a4l Ha
IPUMCHEHUE
JIBUKCHUS

KonTponbHas
pabota
"BexTopsl B
npocTtpaHcTae"

Ob6o06maroree
noBTopenue 11
MOHATUHN U
METO/IOB Kypca
reometpun 10—
11 xnaccos,
CHUCTEMaTH3aITUs
3HAHUM:
"ITapannensHOCT
b MIPSAMBIX U
IJIOCKOCTEN B
npocTpaHcTae”

O06o0maroree
noBTopenue 11




88

MMOHATUH U
METO/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTeMaTH3aIns
3HAHMUK:
"BekTopsbl B
npocTtpascTae”

O0o0maroree
noBtropenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
CHUCTEMaTH3aIus
3HaHMI:
"BekTopsl B
npocTpaHcTBe"

89

90

OO06o06maroee
noBTopenue 11
TTOHATHH U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
CHCTeMaTH3aIus
3HaHui: "O0bemM

MHOTOTrpaHHHKaA"

O6o6maromee
noBTopenue 11
MOHSATHI B
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMAaTU3allHs
3HaHui: "O0beM

MHOTorp aHHHKA'

91

O06o0maroree
noBTtopenue 11
MMOHATHH U
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMAaTHU3allH




3HAHUIL:
"Tlnomanu
MOBEPXHOCTHU U
00BEMBI
KpyIJibIxX Ten"

92

O6oOmaroree
noBTopenue 11
MMOHATHH U
METOJIOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTeMaTH3aIns
3HAHMI:
"[Lromamu
MOBEPXHOCTHU U
00BEMBI
KpYyIJbIX Ten"

93

94

95

96

HNrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTpPOJIbHAA
paborta

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUM

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U €€
pOJIb B Pa3BUTUH
COBpPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus
pa3BUTHA
CTepEeOMETpUn
KaK HayKH U eé
pOJIb B pa3BUTUH
COBPEMEHHBIX




VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUU

98

99

Ucrtopus
pa3BUTHUA
CTEpPEOMETPUU
KAaK HayKU U eé
pOJib B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

Hcropus
pa3BUTHSA
CTEpEeOMETpUN
KakK HayKH U eé
pOJIb B Pa3BUTHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

100

101

102

Hcropus
pa3BuTHUA
CTEpPEOMETPUHN
KaK HayKH U e€
pOJIb B pa3BUTHH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus
pa3BUTHSA
CTEpEOMETPUN
KAaK HayKU U €€
pOJIb B Pa3BUTUH
COBpPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUA
CTEpPEOMETPUH
KaK HayKH U €€




pOJib B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102







