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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS 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 OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'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 «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS 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 DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, 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
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, 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  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU 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 Henenro), 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 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieIbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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. IIpusma: 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-yrosbHas nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nOpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMOM IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHs NPaBWIbHBIX MPU3M, CHUMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA 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 mnapamrenenunena. Teopema O pPa3IOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMUabl U KoHyca. O0bEM 1Iapa U I1apoBOro
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, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WM TeEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUs. [IpsiMoyronpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
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 I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh 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, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

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

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
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 IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W WHBIE), BBINOJIHATH CBOIO YacTh 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 koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XX/ICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI M3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce TIOMCKa PpEelIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
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 PACIIOIOKEHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH 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 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpaHHUKH 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUeE, O606H.[€Hlfe " 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
y [ToBTOpenue, 0606HICHI:I€ " 17 9
CUCTEMAaTH3aIHsl 3HAHHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 OcHOBHBIE TpaBWIIa U300paKEHHUS HA PUCYHKE IUIOCKOCTH, TapaJIEbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [ToHsATHS CTEepeOMEeTpHH: TOUKA, IIPsAMasi, IIIOCKOCTh, TPOCTpaHCTBO. OCHOBHBIC IIPABHIIA U300pAKECHUS HA PUCYHKE
IIJIOCKOCTH, MapajuIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [lonsTHA: nepecekaronmecs MIOCKOCTH, MEPECEKAONINECS IPsiMas U IJI0OCKOCTb; MOJIYIPOCTPAHCTBO
4 [TonsTus: nepecekaronmecs MIOCKOCTH, NEPECEKAIOIINECS MTPSAMAs U IJIOCKOCTh; MOJIYITPOCTPAHCTBO
5 MHororpaHHuKH, U300paKeHUE MPOCTEHUIITUX MTPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOMINX 00BEKTOB
6 MHoOrorpaHHuKH, H300paKEHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX O0BEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CICICTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIEC CIECACTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPHUH U TIEPBLIE ClieCTBUS U3 HUX. CriocoObI 3ajaHus IPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRBE.
O603Ha4YeHUs TPSMBIX U TIIOCKOCTEH
10 N3o0paxkeHne cedeHuit mupamMuabl, Kyda v MpU3Mbl, KOTOpPbIE MIPOXOJAT yepe3 ux pedpa. M3obpaxeHnue nepeceyeHus
MOJIYYEHHBIX MJIOCKOCTEHN. PackpammBaHyue MOCTPOEHHBIX CEUYEHUN Pa3HbIMU [IBETaMU
11 N300paxeHune cedyeHuit nmupamMuibl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJAT yepe3 ux péodpa. M3o0paxenue nepeceueHus
MOJIYYEHHBIX MJIOCKOCTEN. PackpamrBaHue NOCTPOEHHBIX CEYEHUIN Pa3HbIMU I[BETaMU
12 N300paxeHune cedyeHunil nmupamuibl, Kyda v Mpu3Mbl, KOTOpPbIE MIPOXOJAT yepe3 ux péodpa. M3o0paxeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBaHne MOCTPOCHHBIX CEUEHUH Pa3HbIMH I[BETAMH
13 N3o00paxkeHne ceyeHuit mupamMuabl, Kyda v MpU3Mbl, KOTOpPbIE MIPOXOJAT yepe3 ux pedpa. M3o0paxeHnue nepeceyeHus
MOJIYYEHHBIX MJI0CKOCTeN. PackpamrBanue NOCTPOEHHBIX CEYEHUN Pa3HbIMU I[BETAMU
14 Mertoa cnesoB it MOCTPOSHUS CeUSHUM
15 Meron cnenoB aiist nocTpoeHus ceueHuid. CBoMCTBa epeceueHnid MPSIMbIX U IMITOCKOCTEN
16 Merton crenoB s MOCTpoeHust ceueHnid. CBOMCTBA MEPECEUCHU MPSMBIX B TNTIOCKOCTEN




[Toctpoenue cevenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHue BRIHOCHBIX YEPTEKEH U 3aIHCh II1aroB

17
IIOCTPOCHHUS

18 [TocTpoenne ceueHuit B nmupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3qaHne BBIHOCHBIX YEPTEXKEH 1 3aIiCh 1aroB
IIOCTPOEHUS

19 ITocTpoenue ceuenuii B nupamuse, Kyoe 1o TpéM Toukam Ha péopax. Co3aHne BBIHOCHBIX YEepTEXel U 3alKCh 111aroB
IIOCTPOCHHUS

20 [TocTpoenne ceueHuit B mupamuie, Kyoe rmo Tpém Toukam Ha péopax. Co3qaHne BBIHOCHBIX YEPTEKEH U 3aHCh 1I1aroB
IIOCTPOCHHUS

21 [ToBTOpenue mnanumerpuu: Teopema o mponopHHOHaNbHBIX 0Tpe3Kkax. [logobue TpeyroabHUKOB

99 IToBTOpenue mnanumerpun: Teopema MeHnenas. PacyeTsl B ceueHUsAX Ha BBIHOCHBIX yepTexax. McTtopus pasButus
IUIAHUMETPUU U CTEPEOMETPUN

23 Konrponsnas padora "Akcnomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnonoxeHue NpsamsIx B IpocTpaHcTBe. CkpelunBaromuecs npsaMble. [Ipu3Haky cKpenuBaronmxcs IpsmMblX.
[TapanienpHble IpsIMBbIE B IPOCTPAHCTBE

o5 TeopeMa 0 CyImEeCTBOBAaHUM U €IMHCTBEHHOCTH MPSAMOM NapAJIEIbHON JaHHON IIPSIMOU, MPOXOAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOW IpsMoi. JIeMMa o nepecedyeHnn napauleabHbIX IPSAMBIX INIOCKOCTBIO

26 [TapamrensHOCTB Tpex MpsAMBIX. TeopeMa 0 TpPEX napajlIeNbHBIX IPAMBIX. TeopeMa 0 CKpEeNIMBaIOIMXCs MPSMBIX

97 [TapannensHoe nmpoekTHpoBaHre. OCHOBHbIE CBOMCTBA MapalljiebHOIO IpoeKTHpoBaHus. M300paxenue pa3HbIx Guryp B
MapajuIeIbHON MPOEKIIUH

28 [leHTpanbHas npoeKus. YTOI C COHAIIPaBICHHBIMU CTOPOHAMHU. YTOJ MEXKY INPSIMBIMHA

29 3aza4yn Ha JOKa3aTeIbCTBO M UCCIIE0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30 [TonsATHA: MapauIeTIBHOCTD MIPSAMOM U INIOCKOCTH B ITpocTpaHCcTBE. [Ipu3HaK napayienbHOCTH NMPSMOM U INIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMOM U MIIOCKOCTH

31 ['eomeTprueckue 3a1aun Ha BBIYMCIICHHUE U JI0KA3aTEIBCTBO, CBSI3AHHBIE C NAPAIIEIBbHOCTBIO IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32 ITocTpoeHue ceyeHus, MIPOXOASILEro Yepe3 JaHHYIO IPSAMYIO Ha YepTEeXe U MapallIesIbHOTO Ipyrou npsamou. Pacuér

OTHOIIEHUI




[NTapannenbHas poeKIMs, IPUMEHEHUE Ul IIOCTPOCHUS cedeHui Ky0Oa 1 napamuienenunena. CBoiicTBa napauienenunena u

33
IIPU3MBI

34 [TapannensHble mockocTh. [Ipu3Haky napanienbHOCTH ABYX IIIOCKOCTEN

35 Teopema o napamienbHOCTH I/I"eI[I/IHCTBeHHOCTI/I IUIOCKOCTH, ITPOXOASAIIEH Yepe3 TOUKY, He IPUHAAISKAILYIO JaHHON
IUIOCKOCTH U CIEICTBUS U3 HEE

36 CBoiicTBa mapasieNbHBIX MJIOCKOCTEH: O MapaJlIeIbHOCTH MPSAMBIX [IEPECEUEHUs MPH NEPECEUCHUH JIBYX MapalIeTbHbIX
IIJIOCKOCTEMN TPEThen

37 CBoiicTBa napajienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauledbHbIX IPSAMBIX, 3aKIIOUEHHBIX MEXIY MapajliebHbIMU
TUTOCKOCTSIMH; O TIEPECEYCHHUHU TPSMOMA C IBYMsI MapauIeIbHBIMH IIOCKOCTAMHU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIbHUKA

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumneaa

41 Boruncnenue JUIMH OTpE3KOB B KyOe U MPSMOYIOJIbHOM MapaJijiesieuIee

42 [leprieHANKYIAPHOCTD MPSIMOM U IIOCKOCTH. [IpU3HaK nepneHuKyIIpHOCTH NPSMON U MJIOCKOCTH

43 [lepneHuKyIAPHOCTD NPSMOM U INIOCKOCTH. [IpH3HaK NeprneHaAuKyIIpHOCTH IPSIMOU U IIIIOCKOCTH

44 Teopema o cyiiecTBOBaHUU M €JUHCTBEHHOCTH MPSIMOH, MPOXOASIIEH Yyepe3 TOUKY NPOCTPAHCTBA U MEPIEHIUKYISPHON K
IJIOCKOCTH

45 [TnockocTy 1 MepIeHANKYISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKaX

46 [TnockocTy U neprneHAUKyYIIpHbIE UM MPSIMbIe B MHOTOIpaHHUKaX

47 [lepnienaukynsp u HakinoHHas. [TocTpoeHne nepneHMKyIsApa U3 TOUKU Ha IPIMYIO

48 [Neprienukynsap u HaknoHHas. [locTpoeHne nepneHIuKyIsIpa U3 TOYKH HA IPSIMYFO

49 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas U oOpaTHas)

50 Teopema o Tpéx nepneHaAuKysipax (mpsimMasi 1 oOpaTHast)

51 VYT05 MEXTY CKPEUIMBAIOIIUMUCS MTPSIMBIMU

52 [Nonck nmepreHANKYISIPHBIX MPSIMBIX C TIOMOMIBIO MTEPIICHANKYISIPHBIX TIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE




54 [TocTpoenne ceueHuit Kyoa, IpU3MBbI, TPABUIBHOM MUPAMUIBI C TOMOIIBIO OPTOTOHAIBHOM MPOSKIHH

55 ITocTtpoenue ceuenuit Kyoa, IpU3Mbl, IPABUIBHOM NMUPAMUBI C TOMOIIBIO OPTOIOHAIBHON ITPOSKIMH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IlTockoCcTH CUMMETpUI B MHOTOTpaHHHUKaX

S7 [Ipu3Hak neprneHIuKyJIIpHOCTH IPSIMON U INIOCKOCTHU KaK CIIEACTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T paccTOSHUI OT TOYKHU 1O INIOCKOCTH

60 CriocoObl OIyCTUTh NEPHIEHAUKYIISAPbI: CUMMETPUs, CIBUT TOUKH 10 MapajieIbHON NpsAMon

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHUE PACCTOSTHUI

62 KontposbHas padota "B3auMHOE pacmoioKeHHE MPSMBIX U TNIOCKOCTEH B MPOCTpaHCTBE"

63 [ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEHME: Yron MEeXAy CKPEIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE

65 ['eomeTpuueckue METO bl BEIUUCICHUS YIJIa MEXy IPSAMBIMA B MHOTOI'PaHHUKAX

66 JIByrpansbiil yroja. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIJia

67 [lepnenaukynspHeie m1ockocTd. CBOMCTBA B3aUMHO MEPIEHIUKYJISIPHBIX MJIOCKOCTEN

68 [Ipu3Hak nepneHIuKyJIIPHOCTH IJIOCKOCTEH; TeopeMa O IIPSIMON NIEPECEUEHUS IBYX IIJIOCKOCTEN MEPIEHANKYIISPHBIX
TpeTheN MIOCKOCTH

69 [IpsimoyronbHbII napauienenunen; Ky0; U3MepeHusi, CBOMCTBA MPSMOYTOJILHOTO MapasuieNenuneia

70 Teopema o nuaroHann NpsAMOYTOJIBHOTO MapaljiesieNuIea U CIeICTBUE U3 Hee

71 CrepeoMeTpHuuecKre U NPUKIAIHBIE 3a7ja4l, CBA3aHHBIE CO B3aHMHBIM PACIIOJI0KEHUEM IPAMBIX U INIOCKOCTH

72 [ToBTOpEHME: CKpELMBAIOLIUECS MPSAMBIE, TapaJUIeNbHbIE JIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX

73 ITapa napayienbHbIX IUIOCKOCTEW Ha CKPEIINUBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYyaLUAX

74 PaccrosiHue OT TOUKM 10 TUNIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10 TNIOCKOCTH

75 Brruncnenune pacCTOSHUN MEXY CKPELIUBAIOLIMMUCS MPSMBIMH C TOMOLIBIO NEPIIEHUKYISIPHON IIIIOCKOCTH

76 Tpéxrpanusiii yroj, HepaBeHCTBA JIJIs TpEeXTpaHHbIX YIioB. Teopema Iludaropa, TeopeMbl KOCUHYCOB U CHHYCOB JJIS

TPEXTPAHHOT'O yIiia




77 DneMeHTHI CPepUIECKO reOMETPUH: Te0Ie3NUCCKHUEe JTHHUH Ha 3eMIie

78 Kontponbnas padota "Yribl 1 pacctossHus"

79 CucremaTtu3zanus 3HaHui "MHOrOrpaHHUK U €T0 3J1€MEHTHI"

80 [Mupamuna. Buas! nupamun. [lpaBuibsHas nupamuaa

81 [Tpusma. [Ipsmast n HakIOHHAs npu3Mbl. [IpaBruibHas mpusMa

82 [Ipsimoit mapasuienenunen, NpSMOYTOJIbHBINA apaJljieNenume]], Kyo
83 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa

84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBuibHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKH
85 KontponbHas padora "MHoOrorpaHHuku"

86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B POCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3zHOCTH BEKTOpPOB

89 [IpaBuio mapamienenurena

90 YMHOKEHHE BEKTOpa Ha YUCIIO0

91 Pa3znoxxenue BexTopa 1o 6asucy TpEX BEKTOPOB, HE JICKAIIMX B OJHOU TNIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE

93 Brraucrienue yria Mexy BEKTOpaMH B POCTPAHCTBE

94 IIpocreimue 3a1auu ¢ BEKTOpaMH

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu

96 IIpocreimue 3a1auu ¢ BEKTOpaMH

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu

98 O06o011IeHne 1 cucTeMaTu3alys 3HaHu|

99 O0o0mIeHre M cucTeMaTH3aIs 3HAaHUH

100 HToroBasi KOHTpOJIbHASA paboTa

101 Hrorosast koHTpoIbHAs paboTa

102 O00011IeHIE U CUCTEMATH3AaLUS 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



11 KJIACC

Nen/m Tema ypoka
1 IToBTOpenue Tembl "KoopinHaTel BEKTOpa HA INIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOpenue tems! "CkansipHoe NpoU3BEAECHUE BEKTOPOB"
3 IToBTOpenue Tembl "Brruucienue yriia Mexay BEKTOpaMH B TpOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE PAMOM, IPOXOAIIEH Yepe3 Be TOUKU"
5 YpaBHEeHHE MJI0CKOCTH, HOPMallb, ypaBHEHHE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3KAX
7 BekropHoe npousseneHue
8 JluHeiiHble HEPaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrpaMMUPOBAaHUE
10 AHanuTHYECKHe METOIbI pacuéTa yriia MeX/]1y MPsSMbIMH B MHOTOIPaHHUKAX
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX1y INIOCKOCTSMUA B MHOTOTpaHHUKaX
12 ®opmysa pacCTOSHHSI OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX
13 Haxoxaenue paccTosiHUI OT TOYKHU A0 IJIOCKOCTH B KyOe
14 HaxoxneHne paccTosIHUM OT TOYKH 10 IUNIOCKOCTH B IIPABWIIBHOM NUpaMUIEe
15 KontponbHas padota "AHanutuyeckas reomeTpust"
16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
18 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IIEPECEUEHUS MPSAMBIX U IUIOCKOCTEN
19 [TapannenbHble npsiMbIE U TUIOCKOCTH: MapaljielIbHbIE CEUSHUS
20 [TapamiensHbIe IPSMBIC U TUIOCKOCTH: PACUET OTHOIICHUH
21 [TapannenbHble psAIMBIE U IUIOCKOCTH: YIJIbI MEXAY CKPEIMBAIOIUMUCS PSIMBIMU
22 [leprieHquKyIApHBIE MPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE ApbI MEPIEHANKYIISIPHBIX MJIOCKOCTEN U MPSAMBIX, CHAMMETPUU




MHOI'OIrpaHHUKOB

23 [leprieHauKyNISApHBIEC MIPSIMbIE U TUIOCKOCTH: TEOPEMa O TPeX MEPIeHIUKYIIIpax

24 [eprienaAuKynApHBIE IPSMBIE U IJIOCKOCTU: BRIYUCICHUS JUIMH B MHOTOTPAHHUKAX

25 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINAJICH, COOOpaXKeHUs TI0100us
26 [ToBTOpEHME: TUIONIAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TUIOIIAICH, COOOpaKeHUs 1O00us
27 [ToBTOpEHUE: MIOIIa i MHOTOYTOJIbHUKOB, (POPMYJIBI U151 TUIOMIAAEH, COOOpaXeHUs: TOJ00HS
28 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKeHUS MOI00H
29 [Inomany ceyeHnit MHOTOTPaHHUKOB: TUIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaXKeHHs o100us
30 KoHntposbHas padora "IloBTOpeHHE: MHOTOTPaHHUKH, CEUCHHUs] MHOTOI'PaHHHUKOB"

31 O0béM Tema. OObeM IPSIMOYTOJIBHOTO TTapaJuIeIeTUIeIa

32 3anauun 00 yBOEHHHM Ky0a, 0 KBaapaType Ky0a; o TpUCEKLUH yria

33 CrepeomeTpHuecKHe 3a/1a4H, CBSI3aHHbBIE ¢ 00BEMOM MPSIMOYTOJIBHOTO TapalIeenuIeaa

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYUCIEHHEM 00bEMA MPSAMOYTOIBHOTO Mapalljiesenuneaa
35 O0BEM psAMON TIPU3MEI

36 CrepeoMeTpHuuecKre 3aja4u, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB IPSIMON TIPU3MBI

37 [pukiagnaeie 3a1a9u, CBSI3aHHBIE ¢ 00BEMOM MPSIMOI TPU3MBI

38 Borunicnenue 00bEMOB Te ¢ TOMOIIbIO ONpeAeaEéHHOro nuTerpana. O0bEM HaKJIOHHON TPU3MBI
39 Boraucnenue 065EMOB Tell ¢ MOMOLIBIO ONpeAeaéHHOro nuTerpana. O0bEM TUpaMuIbI

40 ®opmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM

41 ®dopmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIUM YTIIOM

42 CrepeomeTpudeckue 3aa4u, CBI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MPU3MBI

43 CrepeomeTpHuuecKHe 3aa4u, CBSI3aHHbIE ¢ 00bEMaMU MUPAMU/IbI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBA3aHHbBIE C 00bEMOM HAKJIIOHHOW MPU3MBI

45 [Ipuknanneie 3aaauu o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM MHPAMUIBI

46 [Tpumenenne o0bEMOB. BoruniceHue paccTosHUS 10 MIOCKOCTH

47 KonTtponbHas padora "O6bEéM MHOrOrpaHHuka"




48

Hunuaapuyeckas IOBEPXHOCTb, 00pa3yroIne HUIMHIPUUECKON ITIOBEPXHOCTH

49 Humunaap. [psmoit kpyroout muiauHap. [nomans moBepXHOCTH HMIHMHAPA

50 Konunueckast moBepxHOCTh, 00pa3yrolre KOHMUecKoi mosepxuoctu. Konyc

o1 CeueHue KOHYCa IJIOCKOCTHIO, TApAJLIEIbHOM MIIOCKOCTH OCHOBAHUS

52 Yceuéunslii konyc. 300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOIM MOBEPXHOCTH U IMOJTHON TTOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

55 CrepeomeTpHyecKHe 3aja4i Ha JJOKAa3aTeIbCTBO U BEIYUCICHHE, TOCTPOCHUEM CEYCHUH IIMITMHIPa, KOHyCa

56 CrepeoMeTpHuuecKre 3aJa4i Ha J0Ka3aTelIbCTBO U BHIYUCICHHUE, TOCTPOCHUEM CEUCHHI MIHHIIPA, KOHYCa

S7 [IpukitagHble 3a1a4n, CBSI3aHHBIE C [IWIMHIPOM

58 [Tpuknanueie 3a1a4u, CBSI3aHHBIE C UIUHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl u mapa c miaockocTeio. Kacanue mapa u chepsl IiockocTsio. Bua u nzo0paskeHue mapa

61 [Tepeceuenue cdeprl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl miockocTsio. Bun u n3o0pakeHue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ yacret

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuecKHe 3a1a4d Ha JJOKA3aTeIbCTBO M BEIYUCIICHHE, CBA3aHHBIE CO CPepoid U MapoM, TOCTPOCHHEM MX CEUCHHH
TUTOCKOCTBIO

65 CrepeomeTpHuueckye 3ajaud Ha JJ0Ka3aTelbCTBO U BBIYMCIEHHE, CBSI3aHHbBIE CO c(hepoit U IapoM, MOCTPOCHUEM UX CEYEHUN
IUIOCKOCTBIO

66 [Ipuxiagabie 3a1a4u, CBsI3aHHBIE cO c(hepoit U mapoM

67 [ToBTOpEHME: OKPY>KHOCTDH Ha MJIOCKOCTH, BBIYMCICHUS B OKPYXHOCTH, CTaHIapTHbIE TOA00US

68 Paznuanbie koMOWHAIMY TEN BpalIeHUs] 1 MHOTOTPaHHUKOB

69 3anaun o reme "Tena u MOBEPXHOCTH BpalieHus"

70 3anauu o teme "Tena u MOBepXHOCTH BpalieHus"

71 KonTponbhas pabota "Tena u moBepXHOCTH BpalieHUs "




72

O0béMm mnuHIpa. Teopema 06 00bEME MPAMOTO IUITUHAPA

73 Brrunciienre 00bEMOB TeJI ¢ TOMOIIBIO onpeaenéHHoro uaterpaita. O0béM KoHyca

74 [Tnomraau 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUeCKUe 33]]a41, CBA3aHHBIE C BRIYUCICHUEM 00hEMOB IIMIIHHIPA, KOHYCA

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IUIOIIAAN TOBEPXHOCTEH Tem"

77 O0béM mapa u mapoBoro cekropa. Teopema 06 06wEme mapa. [Tnomans chepsr. CTepeoMeTpuyecKkre 3a1auu, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IIIapa, MIApOBOTO CETMEHTA U IIAPOBOTO CEKTOPa

78 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN", CBsA3aHHBIE ¢ 00BEMOM IIapa u MIomaabio chepbl. COOTHOIICHUS MEXKTY
IUIOHIA/IIMU TTOBEPXHOCTEN 1 00bEMaMU MOIOOHBIX TE

79 [TomoOHBIe Tena B mpocTpaHcTBe. M3menenne o0béMa npu nmogodun. CTepeoMeTpuuecKre 3a/1a4u, CBI3aHHbIEC C BHIYUCICHUEM
00BEMOB TeJ U MJIOLIA/ICH MOBEPXHOCTEN

80 KonTponpHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

81 JBuxenus npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO Guryp. OO01me cBoiicTBa IBUKEHUIN

82 Bunnl nBmkennii; napanuieIbHBIN IEPEHOC, IIEHTPaIbHass CUMMETPHS, 3epPKaAJILHASI CHMMETPHS, IOBOPOT BOK IPSIMOH

b 2 b yr

83 [Ipeo6paszoBanus nmonobus. [Ipsmas u cepa Ditnepa

84 I'eomerpuueckue 3a1aun Ha MPUMEHEHUE JIBUKECHUS

85 KonrponsHas padora "Bekropsl B mpocTpaHcTse"

86 O6o6maromee nosropenue 11 nmousTuii u MmeTo0B Kypca reomerpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUM:
"[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTpaHCcTBE"
O6o6mmaromiee nopropenue 11 monstuii u MmetogoB Kypca reomerpun 10—11 knaccos, cuctemaru3zaius 3Hanuii: "BekTopsl B

87 ’
npocTtpaHcTae”
O6o6mmaromee nopropenue 11 monstuii u MmetogoB kKypca reomerpuu 10—11 knaccos, cuctemaru3zaius 3Hanuii: "BekTopsl B

88 ’
npocTpaHcTae”

89 O6o06matomee moropenue 11 mousTHi 1 MeTO0B Kypca reomeTpun 10—11 kmaccoB, cucremaTtuzanus 3Hanuii: "OO0bem
MHOTOrpaHHHUKa"

90 Ob6o6maroee noropenue 11 noustuit 1 MeTo0B Kypca reomerpun 10—11 knaccoB, cucrematusaiys 3Hanui: "Oobem

MHOTOTpaHHHKA"




O6o6maromee nopropenue 11 monsiTuii u MeTo0B Kypca reomerpuu 10—11 kiacco, cuctemaTtu3zanus 3Hanuid: "[Inomanm

91
MMOBEPXHOCTH U 00BEMBI KPYTJIbIX TEn"
92 O6o6maromee nopropenue 11 monsiTuii 1 MeTo0B Kypca reomerpuu 10—11 kiacco, cucremaru3zanus 3Hanuid: "[Inomanm
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeT"
93 HroroBast kKoHTpoIbHAs paboTa
94 Wrorosas KoHTpOJbHAS paboTa
95 [ToBTOpEHME, 0000IIEHUE U CUCTEMATU3AIM 3HAHUH
96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHU COBPEMEHHBIX MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
97 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHIA
98 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJIb B PA3BUTHHA COBPEMEHHBIX WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTUH
99 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHIA
100 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIh B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJIb B PA3BUTHH COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUH
102 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOJib B PA3BUTHUU COBPEMEHHBIX WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME










