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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAaET BO3MOKHOCTh U3yUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUM LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUH N€OMETPUYECKHUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[lenb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOojaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  OOECIeYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JIEHCTBU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(heCcCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCMOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEAbHOM
MHApPE MHOIOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEOpHil, (OopMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUSI HUX IHPUMEHATh, NPOBOJMUTH J0OKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJICpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHust DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0yYaIONIUecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOMUXCs, PACIIUPAS U YTITyOIsist
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YyIiIyOlIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHuManuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YeHHUE TEOMETPUH KaK COCTaBIISAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «I'eomerpus» Ha yriayOJa€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJI0).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, ImpsMas, IUIOCKOCTD,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapauiebHOCTD IPAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIe/IbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJlJIEIbHOTO MPOEKTUpOBaHUsA. M300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajljiesenunen,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHINKYIISIPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas mnupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIPU3MaA H



npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHAas NUpaMUAa W TPABWIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBoMCTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILIAaHApHBIM ~ BekTopaM. IIpsiMmoyroibHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpameHUs:
UMJIMHAP, KOHYC, yCEUYEHHBIM KOHYycC, cdepa, map. BzanmmHoe pacnosoxxeHue
chepsl W TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayjiesienumneaa U cienctsus u3 He€. OO0béM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CErMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, OINHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOIMIAJICH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUINHIPA
(mapaymuiebHO YW TNEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (TmapaijiesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BrKeHUs U paBEHCTBO (uUTyp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOIIECTBAa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKM U JACSTEJIbHOCTbIO YYEHOT0, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iIuYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCTb M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEeHIeHWs 3a7ad B 00J1acTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, IMOHUMAaHHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW ESITeIbHOCTH, ITaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEIBCKYIO JCATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYI'MX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 331a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJVIEKT:

BJIaJE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYXAAaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IUTYPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX 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 IPOCTPAHCTRBE;

e CBOOOMHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPAHHHUKOB (TIpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMHU, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METO[BI
[IpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh U HMHTEPHIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIC MOHSATUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo6sieMbl, MOJIEIUPOBATh pEANbHBIE CUTyallUM Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKUX BEIUYMH;

e UMETh NIPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHO 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOIOTHIA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIepUPOBaTh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMH BpAIICHUS: IIUIHHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUs,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTIOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKITY MPSMBIMHU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHMs MO 00US;
CTPOUTH CEUEHHSI MHOTOTPAHHUKOB M TEJ BpalllCHUs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMEeTpUUYecKkre (aKThl JI PEIICHHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIENOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[TonsATHs: nepecekaromecs MI0CKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoITydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUYCHUM Pa3sHbIMH IBETAMHU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUYeHUM Pa3sHbIMH IBETaAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOpBIE MTPOXOAT uepe3 ux peodpa.
N3o0pakeHune nepecedeHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN pPa3HbIMHU L[BETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHU




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpAMbIX U
IUIOCKOCTEN

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue cevueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue cevueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs npsmele.
[Ipu3Haky CKpEMIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAICH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX NpsIMBIX. Teopema o
TpEX MmapajuieNbHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

29

30

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTHs: MapayIeaTbHOCTh NPSMON U
TUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
napajuieJIbHOTO APYyroi npsiMoi. Pacuér
OTHOLUEHUH

33

[MapannenpHas MpoeKIHs, IPUMEHEHUE JUISI
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHbie muockoctu. Ilpusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX NIEPECEUECHHUS IIPU
[IEPECCUYCHUH IBYX NapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOI C
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSIMHU




[ToBTopenue: Teopema I[udaropa na

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenumesa

41 Beruuciienue JUinH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM TapajuiesenuIee
[lepneHIUKyYIAPHOCTD NPSMOU U IIIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOM U
IJIOCKOCTH
[lepneHuKyYISIPHOCT NPSMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CyllIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTH

45 [InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX

46 [InockocTy ¥ NepNEeHAUKYISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [loctpoeHue
MEePIEeHIUKYIIApa U3 TOYKU Ha MPIMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepreHANKYIsApax (Mpsmas

u obOpaTHast)




Teopema o Tpéx nepneHAUKYIApax (mpsmas

>0 u oOpaTHast)

51 Yron Mexay CKpenuBarOIUMUCS TPIMbIMHU

5 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHKUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHJIbI C IOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 [IPaBWJIbHON MUPaMUbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. IlnockocTu cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3HaK NepneHMKyIIpHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHAUKYIISAPHI:

60 CUMMETpPHUS, CIABUI TOUKHU IO NapalIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOH,
M3MEHEHUE PACCTOSHUN

2 Kontponbnas padota "B3anmuoe

PAacIoIOKEHNE MPSIMBIX U TNIOCKOCTEN B




63

npocrtpaHcrtae"

IToBTOpEHME: Yroy MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILIeCKI/IC MCTO/bI BBIYUCIICHUS YyTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja
[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISIPHBIX IOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIOCKOCTEN;
Teopema O IPSIMOM NepeCceUeHus IByX
IIJIOCKOCTEMN MEPIIEHINKYIIIPHBIX TPEThEH
IJIOCKOCTH

69

70

71

[IpsiMoyrobHBII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenuIena

Teopema o nuaroHanu NpsAMOYroJabHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE
CrepeomeTpuuecKkre U NPUKIAIHbIE 33/1a4H,

CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEIMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYyaLUsAX

74 PaccrosiHue OT TOYKM 10 IUIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYEeCKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 2JIEMEHTHI"

20 [upamupa. Bunsl nupamua. [lpasunsHas
nupamuia

31 [Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

22 [IpssMo#t napaenenunen, NpsMoyroJbHbINA
napajiesienunes, Kyo

23 Beinykineie MHOrOrpanHuku. Teopema
Olinepa

84 Beintykieie MHOrOrpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpaHHuku" 1
26 [TonsiTHe BEKTOpA HA IIJIOCKOCTH U B |
IIPOCTPAHCTBE
87 CymMmma BEKTOPOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuio nmapannenenunena 1
90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxxenue Bektopa 1o 6a31/1c3v/ TpEX |
BEKTOPOB, HE JIEXKAIKUX B OJHOM IJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Boruncnenue yria Mex1y BEKTOpaMu B !
IIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0011eHne 1 cucTeMaTu3alys 3HaHuH 1
99 O06001€eHre U cucTeMaTU3alus 3HaHUN 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Kontposbubie IIpakruueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE NIPAMOI, |
IPOXOJIIeH yepe3 JBe TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE |
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria I
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria |
MEXy INIOCKOCTSIMUA B MHOTOTpaHHHKaX
12 dopmyna pacCTOSTHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoaenue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

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

18 IUIOCKOCTH, IepeceueHus MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIECHUI

)1 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMbIMHU
[TepnienquKysIpHBIE IPSMBIE U TUIOCKOCTH

” CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUHU
MHOTOTPAaHHUKOB

3 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepreHIUKYIsIpax

24 [lepnieHquKynsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIYHCJICHHS] INTMH B MHOTOTPaHHUKAX

25 [ToBTOpEeHME: MO MHOTOYTOJIbHUKOB,




26

bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
noao0us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
nmonoous

27

[ToBTOpEHUE: MIOIIA I MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
nmonoous

28

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 10 100Mst

[Tnomanu ceyeHuit MHOTOTPaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100ust
Kontponbnas padora "IloBTopeHue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeomeTpHueCcKHEe 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIBHOTO
napaienenuneaa

[Ipuxnaanelie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napajjejienmiicaa

35

O0BbEM IPSAMOI TPU3MBI




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

36 BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM
NPSMON MPU3MBbI
Boruuciaenue 00EMOB T ¢ IIOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brranciieane 066EMOB TEJT ¢ TTOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém
MUPaMU/IbI

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

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

42 CrepeomeTpuyecKkue 3a1a4uu, CBI3aHHbIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUJIbI

46 [Tpumenenne o0bEMOB. Boruncienue
PacCTOSIHUS A0 MIIOCKOCTH

47 Kontponbnas pabora "O0bEmM
MHOTOTpaHHHKaA"

48 [unuaapuydeckas MOBEPXHOCTb,




00pasyromue MUJIMHIPUICCKOM
MOBEPXHOCTHU

Humuaap. [Ipsmoit KpyroBoi HUIHHAD.

¥ [Tnomank MOBEPXHOCTH IMIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yrolime
KOHUYecKol nosepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
napajuIeIbHOM MJIOCKOCTU OCHOBAHUS

57 Yceuénnblii konyc. M300paxeHne KOHyCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca
CrepeomeTpuyuecKue 3aa4u Ha

56 JIOKa3aTeILCTBO U BEIUHUCIECHUE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca

57 [Ipuknansble 3a1a4um, CBsI3aHHBIE C
HATUHAPOM

58 [IpuknanHble 3a1a4m, CBsI3aHHBIE C
[UTHHIPOM

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

60 Kacanue mapa u cheps! miockoctsio. Bua u

n300paxeHue mapa




61

62

[Tepeceuenue cdepsl u IIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa

VYpasuenue chepsl. [Lmomans chepsl u e€
yacTein

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JOKa3aT€JIbCTBO U BBIYMUCIICHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEUYEHHU TIOCKOCTHIO

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHUE, CBI3aHHBIC
co chepoii 1 apom, MOCTPOCHUEM UX
CEUYEHHUM TIOCKOCTHIO

[Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U I1apoM

67

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

68

69

70

Pazmuuanbie KOM6I/IHaIII/II/I TCJI BpalllICHUSA U
MHOTI'OI'paHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"
3agauu o Teme "Tena U MOBEPXHOCTH
BpaiueHus"

71

72

KonTponbhas pabota "Tena u moBepXxHOCTH
BpaieHus"

O06wém nununaapa. Teopema 06 00bEME




73

MpsAMOIo NUJIMHAPA

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. O6bpéM KoHyca

74

75

76

[Tnomaay 60KOBO U MOTHOM MOBEPXHOCTH
KOHyca

CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Ipuknanueie 3apaun o Teme "OO0bEMBI 1
IJI0IaAu oBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U MApOBOI0 CEKTOpa

78

[Ipuknanueie 3apa4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX TeN

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEI U IUIOMIAIEN
[IOBEPXHOCTEN

80
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KonTponbnas pabota "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

JBmxenus npoctpancTBa. OToOpakeHusl.
JIBroxeHus U paBeHCTBO ¢uryp. Oouiue




82

CBOMCTBA JIBW)XCHUHU

Buael n1BukeHMit: napauiesibHbIN IEPEHOC,
LIEHTpaJIbHAsi CHMMETPHS, 3€pKajJbHAas
CHMMETpPHUS, IOBOPOT BOKPYT MPSIMOMH

83
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[Ipeo6pazoBanust mogodus. [Ipsmast u cdhepa
Ditnepa
['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE

JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo10B Kypca reometrpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHUi: "BekTopsl B
npoctpaHcTae"”

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUit 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"”

Ob6o6maromee noropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOIpaHHHUKa"

Ob6o6maroree noropenue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,




cucremarusanus 3gaguii; "O0beM
MHOTOrpaHHHKA"

O6o6matomee moBropeHue 11 moHsTH 1
MeToJ10B Kypca reometpun 10—11 knaccos,

ol cucrteMarusanys 3Haguii: "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
Ob6o6maromee nosropenue 11 noHsATH 1

9 MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3Haguii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93 Wrorosas koHTpoJsibHAsA paboTa

94 HtoroBast KOHTpoJIbHAs paboTa

95 [ToBTOpeHue, 0600IMICHNE 1
CUCTEeMaTH3alMsl 3HAHHUHA
Hcrtopust pazButusi CTepeoMeTprn Kak

96 HAyKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUN KaK

97 HayKU U €€ pojib B PA3BUTHH COBPEMEHHBIX

HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
98 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHM

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

99 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHM

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK

HayKH U €€ pOoJib B pa3BUTUN COBPEMEHHBIX




HWHXKXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUU KAK

101 HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX 1
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
Wcropus pa3BuTus CTEPEOMETPUU KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
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