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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
du3nUecKux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleUueHHE  BO3MOXXHOCTH  NPUOOPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJa4yaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMUpOBaHUE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOAMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATBEHONH TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYyaIlMii, WCCIEAOBAHMS TOCTPOCHHBIX MOJCIICH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHUEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYyAIbHBIX ~ 00pa30BaTeIbHBIX IpOrpamMM, O0OECIeUUTh YIIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmme
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoilicTBa IUIOCKUX U
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, OOKOBAsI U MOJHAS TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpaMuIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOU MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpa3yomue TMoBepxHOCTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAaHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAas chepsl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS MJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMHA 00YUaIOIIEeTocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXIeHUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

FOTOBHOCTb K TpyHdy, OCO3HaHHWE LIEHHOCTH TPYAOIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIHATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YelIOBEUYEeCKOW JMeSITeNIbHOCTH, ITaroB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, 1aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIAH, aJITOPUTM PEIIEHU 33]1auM, BBIOMpATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3a4a4, HNPUHUMATh 1€lb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CyxkAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyvaromuiicss 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 KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMU, CBSI3aHHBIMU C  CEUYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYMH, NPUMEHSS HM3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpEeUIeHHsT MaTeMaTH4ecKd  CcQOpMyIMpOBAHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEINYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AaHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CEepUyecKoil TMOBEPXHOCTSIMH, OOBICHITH CIIOCOOBI
MOJTyYeHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE cephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOIHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BINHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIUUCIISATH COOTHOILICHUS MEXKY TUIOMIAIIMUA TIOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATh M TMPeoOpa3oBeIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNIEPAIMU HaJ BEKTOPaMU;

3aJaBaTh TNIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cHCTEMEe KOOPAMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o100us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS 1apa;
UCIIONIb30BaTh METOMABI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararolliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3BIKE T'€OMETPUM, MCCIIENOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATamax pa3BUTUSI TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 0000I1IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomsusre | Mpaxriseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEéM MHOTOTPAaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 p
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKeHHs HA PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsMasi ¥ TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsTus: NepeceKarommecs mI0CKOCTH,
NnepeceKkarnmuecsa npamMasa u miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX O0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOMIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOAST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMU

12

N300pakeHne ceueHnit mupaMuipl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJIY4EHHBIX III0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU I[BETAMU

13

N3o06paxeHne cedeHnit mupamMuibl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJIY4EeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUCHUI Pa3HbIMU LIBCTAaMU

14

Merton cie1oB ISl IOCTPOEHUS CEUEHU I




15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHS

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX ‘—IepTe)Keﬁ " 3aI1MCh IaroB
TIOCTPOCHHSI

21

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

22

IToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapaienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOM NIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoil. JleMma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienpHOCTB TpeX NpsIMbIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEIBHOTO
npoekTupoBanus. M300paxeHne pazHbIX
¢buryp B napajsiesbHON NPOeKIUU

28

[lenTpanbHast MpoEKIUsA. YTOII ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY IPSAMBIMU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeOBaHNE, CBA3AHHBIC C
PacnoIOKEHUEM MPSIMBIX B POCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpuuecKue 3ajauu Ha BEIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO IPSAMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO JPYrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHs, IPUMEHECHUE
TSl IOCTPOCHUS CEYCHHM Ky0a 1
napaenenunena. CBoicTBa
napajuiejaenuneaa u npu3Msl

34

HapanneanLIe INIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOIAILEH
yepes TOUKY, He PUHAJICKAILYIO JTaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX IIEPECEUEHNUS
IIpHU [IEPECEYEHNN IBYX ITapalaeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMUA
IIJIOCKOCTSIMU; O IMIEPECEYEHUN IIPSIMOM C
ABYMS TapaJUICITIbHBIMU TIJIOCKOCTAMUA




38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

41

Brruucnenue aivH OTPE3KOB B KY6C n
MpAMOYT'OJIbHOM ITapaJUICIICTIMIICIC

42

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

43

[IepnieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOI1, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[leprienauKynAp U HaKJIOHHAS.
[TocTpoeHue nepneHuKyIspa U3 TOYKU Ha

PSIMYIO

48

[leprienquKynAp ¥ HAKJIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
PSIMYIO

Teopema o Tpéx nmepneHAUKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o Tpéx nmepneHAUKyIIpax
(mpsimast 1 oOpaTHas)

51 Yroa Mexay CKpeIuBaroIMMHCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuennii kyoa, MpU3MBl,

54 MPaBUJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuennii kyoa, MpU3MBl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0CKOCTHU. [TnockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3HaK nepneHuKyYISIPHOCTH NPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUI OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:




CUMMETPUS, CABUT TOYKH I10
napasuieibHON mpsMOi

61

Casur 1o HenapasuieJIbHON TPSMOH,
M3MEHEHHUE PACCTOSIHUM

62

KoHntposnbhas pabora "B3aumHoe
pacrookeHue MPSMBIX U MIIOCKOCTE! B
npoctpaHcTae”

63

[ToBTOpEHME: Yyron Mexay IpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYUCIICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie mockoctn. CBONCTBA
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyJIsSpHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsSMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEePNEHANKYJISPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHUs, CBOICTBA IPAMOYTOJIBHOTO
napaienenunesa

70

Teopema 0 AHaroHay MPSIMOYTOIEHOTO




napauicicnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpHuuecKkre U MpUKIIaIHbIC
3aJ1a4uM, CBS3aHHbBIE CO B3AUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMEIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOUIUMUCSA NIPSIMBIMU B
IIPOCTBIX CUTYaLUsAX

74

Paccrosinre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO NIEPIEHAUKYIIIPHON TUIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBaA s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/Ie3N4YecKre JTMHUHU Ha 3eMie

78

KonTtponbHas padota "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK
1 €T0 JICMEHTHI"

80

[Tupamuaa. Bunel nupamua. [IpaBunsHas
nipamMua




[Tpusma. [IpsiMast U HAKIIOHHAS TIPU3MBIL.

81 1
[IpaBuiibHas nmpu3ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Beinykibsie MHOTOrpaHHUKU. Teopema 1
Ditnepa
Brinmykibie MHOrOrpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHororpaHHUKT" 1

86 [TonsiTre BEeKTOpa Ha MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
TUTOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brranciienue yria Mexry BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpaMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

97 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1

98 O060011eHe U cUCcTeMaTU3alusl 3HAaHUN 1




99 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoOIbHAs paboTa 1
102 O06001IeHre U CUCTEMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BekTopa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
IIPOXOJAIIEH Yepe3 JBe TOUKN"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenue 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METOJBI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHanUTHYECKHE METOBI pacuéTa yria 1
MEXY INIOCKOCTSMH B MHOTOTPaHHHUKaX
12 ®dopmyna pacCTOSTHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceUeHUs MPSMbIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeYeHUs

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIEHUI
[TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:

21 YTIIbI MEXTY CKPEITUBAIOIIIUMHICS
TPSIMBIMHA
[TepnenauKyIsipHBIE TPSIMBIEC U

99 MJIOCKOCTH: CTaHIapTHBIC IMaphl
NEePHEHANKYIISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIISIpax

24 [MepneHIUKYISIpHBIEC IPSIMBIC U




IIJIOCKOCTH . BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moa00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mogo0us

30

Konrtponsnas pabora "[ToBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

32

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeoMeTpuUueCcKUe 3a]a41, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenunea

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIYMCIICHHEM 00BEMA MMpAMOYT'OJIbHOI'O
napauicicnuicaa

35 O0BEM IIPSIMON MPU3MBI
36 CrepeoMeTpHUuecKUe 3aJa41, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI
37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
38 onpeaenéHHoro unrerpaita. Oobém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIIBIO
39 onpeaenénHoro uarerpaita. Oobpém
MU PAMHU/TBI
40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
42 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeoMeTpHUECKHE 33]Ja9H, CBI3aHHBIC C
00BEMaMH THpaMUIBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
IIpuxmagusie 3agaun mo teMme "OO0bEMBI
45
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI
16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTH




Kontponbhas padora "O0bEM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIMHID.
[Imomaae MOBEpXHOCTH LUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU ImoBepxHOocTU. KoHyC

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeIbLCTBO U BLIYHUCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n300pakenue mapa

62

VYpasnaenue chepsl. [Lromans cheps u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena u MOBEPXHOCTH
BpaieHus"




71

Kontponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

[Tnomaan OOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Tpuknanueie 3anaun mo Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CETMEHTA H IIapOBOTO
CeKTopa

78

[Ipuknanneie 3aaaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaasio cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

79

[TonoOHEBIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu moo0uu.
CrepeoMeTpHuuecKUe 3a]a4u, CBSI3aHHBIC C




BBIUKCJICHHEM 00BEMOB TeJl U IUIOIIAAeH
MOBEPXHOCTEH

80

KonTtponbnas padota "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO huryp. O6mme
CBOICTBA JBHKCHUMN

82

Buael nBukeHnil: napamieabHbIN
MepPEeHOC, LIEHTPaIbHasi CHMMETPUS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cthepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6maroree noropenue 11 noHsATHit 1
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWH:
"BekTopsl B npocTpaHcTBe"

88

O6o06matomee moBTopenue 11 mousTHi 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTU3allHsl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHU:
"O0beM MHOTrOrpaHHuka"

90

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYTJIbIX TEd"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTO/10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

93

HtoroBast KoHTpoJNbHAs paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpenme, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






