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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MMOHATHIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX IPUMEHSATh, YMEHHS JOKAa3bIlBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEabHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TEOMETPHH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPHU U3YYCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaiuch HEOAHOKPATHO. TO  TO3BOJSET OPraHHU30BaTh  OBJIAJICHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTh  ychmoBus  Juis auddepeHuHanuiu O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
M3y4YCHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHoro npeamera «MaremMaTnkay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

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



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: IapajuIe/IbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBII
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojibHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMI, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoc,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILIEMY POCCHUKWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapozaa, chopMUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr U peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JJIs pelmieHUs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW TMPAKTHKH, ITOHUMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN  MEXIYy MOHATUSAMH, (POopMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00BEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHHsI, SICHO, TOYHO, T'PAaMOTHO BBIp@XXaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXICHUAMHU APYIHX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
criocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaJTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmnoBbIX (opMax paldoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJI€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUH TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS W3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIY HNPsIMOM U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeTbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHIIOTHATH U300pakeHus: GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJaMH, BBIMOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

epemIaTh 3aJa4dl Ha JOKa3aTeNbCTBO MaTEeMAaTHUECKUX OTHOIICHUN W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEeHUH MaTeMaTUUYECKHUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CpEICTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPa3OBHIBATE M HHTEPNPETHPOBATH HHPOPMAINIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pealbHBIE CUTYAIlMH, MPUMEHSITh U3YUYCHHBIC TIOHATHS B
nmpolecce TMOWCKAa peHIeHHs] MaTeMaTH4eckKd  CcQopMyIHMpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
MOHATUNA W TEOpeM, amnmapara ajareOpbl, pemaTh MPaKTUYEeCKHe 3a/adH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIHMYHH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



¢ CBOOOJTHO OTEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMHU C IWIMHIPUYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

e ONIEPUPOBATH MOHATUSIMH, CBSA3AaHHBIMU C TEJaMHU BpalICHUS: LHUIUHAPOM,
KOHYCOM, c(hepoii u mapom;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) U 00bACHATD
CHIO0COOBI MOTYYCHHsI TEJ BPALCHHUS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

 BBIUUCJISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

e CBOOOZHO OINEpPUPOBATh MOHATUSMH, CBA3aHHBIMH C KOMOMHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOMIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOT0O0HBIX TEI;

e M300paxaTh UW3y4daeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHSITH OTIEpAIIUU HAJl BEKTOPAMU;

*33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM cHCTEME KOOPAUHAT;

e pEIIaTh TE€OMETPUYECKHE 337]a4M HAa BBIUMCICHHUE YIJIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHNH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh HM300paKEHUSI MHOTOTPAHHUKOB W TeJ BpAlICHHUS IpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IWIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHs KOHYca (TapajielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* HICNOJB30BATh METOJbl IOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

o MPUMEHSTh TEOMETPHYECKUE (aKThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

epelIaTh 3aJayd HA JIOKA3aTEeJIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJCTBA U DIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh H3YyUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBAa B TMpPOIECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KakK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpaxkruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypebi
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3aumnoe pacnosioxeHne npsMbIX B 5 1
POCTPaHCTBE
3 [TapannenbHOCTB MPSIMBIX | TNIOCKOCTEH B 3
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) IPSMBIX H o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoasusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuTuyeckast FeOMETpUs 15 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 15 1
CUCTEeMaTHU3alus 3HAaHUU
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JIBrKeHUs 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTEMaTH3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3y4eHus:

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpeOMETpHH: TOYKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBWJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkaroecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AxcuoMbl CTCPCOMCTPHU U IICPBLIC




CICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crneactBus u3 HUX. CrocoObl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEPE3 UX
peopa. M3o0pakeHne epeceacHHsI
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammmBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

12

N300paxeHune ceyeHnit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

14

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI




15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

16

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3alTUCh 11aroB
MOCTPOCHHS

18

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEXKeH U 3aMuch I1aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus




IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npoctpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky cKkpelmuBaromuxcs
npsaMbIX. [lapamienbHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceueHrmn
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON TPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEOBAHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamIeTbHOCTh IPAMON U




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

FCOMeTpI/I‘leCKI/IC 3aa41 Ha BbIYHMCIICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapalyiCJIbHOCTBIO IIPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBC

32

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOILIEHUN

33

HapaJ'IJ'ICJ'ILHaH IMPOCKI M, IPUMCHCHHUC
AJI1 ITIOCTPOCHU S CEUCHUM KY6a u
ImapajijiICaCIrumIicaa. CBolicTBa
HapajuiejicnmIic1a 1 Npu3mMsbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAIYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napayuieNIbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUCHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napaieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMU
IINIOCKOCTAMHU, O IIEPECCUCHUU HpﬂMOﬁ C
ABYM: 11apaJlJICIIbHBIMU ITJIOCKOCTSAMUA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHMUE: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajulelenunena

41

Brruucnenue aiuH OTPEC3KOB B KY6C n
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[leprieHAMKYAAPHOCTD NPAMOU U
mockoctH. [Ipu3Hak
MEePIEHIUKYISIPHOCTU MIPSAMOU U
IIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

44

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTU

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocT U nepreHINKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepnenuKymsp ¥ HaKJIOHHAS.




[TocTpoenue nepneHIuKyispa U3 TOYKU Ha
PSIMYIO

[lepnieHqUKYISp U HAKJIOHHAS.

48 [TocTpoenue neprneHauKyspa U3 TOYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 TeopeMma 0 TpEX NepHeHANKYIIAPAX
(mpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIMBaOIUMUCS
IPSIMBIMU
ITouck nepneHauKyISApHBIX MPSAMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IJIOCKOCTEN

53 OpTroroHanbHOE MPOEKTUPOBAHNE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MPaBUWIBHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoObl OIyCTUTb NEPIEHANKYIISAPBI:
CUMMCTpPUA, CABUTI TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW MpsiMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

63

HOBTOpeHI/IeI yroJj Mexay MnpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPEYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTquGCKHG METOJABbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

67

[Tepnenaukynspasle miockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH




69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajuiesIenuIes1a U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecKke 1 NpUKIaJIHbIC
3aJla4d, CBS3aHHbBIC CO B3AUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMEIE,
napajuieJbHbIe MNIOCKOCTH B CTAaHIAPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEILMBAIOIUXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

75

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

76

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAaHHOIO yIJia

77

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUMN Ha 3eMIie

78

KonrtponbHast padora "Yrisl u
paccrosiHus"




Cucremaru3zanus 3HaHUN "MHOrOrpaHHUK

79 " 1
U €T0 2JIEMEHTHI

80 [Tupamupa. Bunsl nupamua. [lpaBunsHas 1
nupaMua

81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brinmykuible MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

36 [ToHsATHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Beruuciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1




95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU| 1
99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 Hroroast koHTpoIbHAs paboTa 1
102 O0o001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEHUE TeMBI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npoussenenne 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaJIUTUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacyéTa yria 1
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHON UPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUN
[TapannenpHble MPsIMBIE U TUIOCKOCTH:

21 YTIIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieH UKy pHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJApPTHBIE Maphbl
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOI'PAaHHUKOB

93 [lepnieHiuKynspHBIE IPSIMbIE U

IUIOCKOCTH: TeopeMa 0 Tpex




MePIeHIUKYIIApax

24

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
TIomaaen, COoOpakeHHs MOT00MS

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs OT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas padota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKLIUU yTiia

33

CrepeomeTprdecKue 3a1auu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO




ImapajiiCJICIrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesenumneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeomeTpHuUecKHe 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
37 [IpukiagHblie 3a1a4m, CBI3aHHbBIC C
00BEMOM TIPSAMON MPU3MBI
Brruncienue 00LEMOB TEII ¢ IOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HaKJIOHHOH TPHU3MBbI
Brruncienune 005EMOB TEI € IOMOIIBIO
39 omnpeaenéHHoro uarerpana. Oobpém
MU PAMH/TBI
40 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpUyeCKre 3a]]a4, CBA3aHHBIE C
00BEMaMK HaKIIOHHOW TIPU3MBI
43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHOM
b
TTPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOrpaHHHKa"
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue NUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBoM HUIUHAIDP.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYecKoii moBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO,
MapaieIbHOM MJIOCKOCTH OCHOBAHUSA

59 VY ceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JTIOKA3aTeJIbCTBO M BEIYUCIICHHUE,
MOCTPOECHUEM CEYEHU HUINHAPA, KOHyCa
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Tpuknagaelie 3a1a4n, CBI3aHHBIE C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasaenne chepsl. [Lomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
MOog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme "Tena 1 MOBEpXHOCTH
BparuieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIWJIMHIpa

73

Brruncienue 00LEMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYyca

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHYyca

76

[Tpuknanueie 3ana4n o teme "OObEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsrl. CTepeoMeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BLIYUCIIEHHEM 00HEMOB
n1apa, MapoBOr0 CETMEHTA U IAapOBOT0
CEKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOIICHUS MEXKTY




IUIOIA/ISIMH ITOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEM

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TENT"

81

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. O0mme
CBOICTBA JBHKCHUI

82

Bunbl nBukeHUi: mapajuieabHbIi
IIEPEHOC, LIEHTPaIbHasl CHMMETPUS,
3epKaJIbHasi CAMMETPHS, IIOBOPOT BOKPYT'
IpsAMOI

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

85

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

Oo6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o06maroriee noropenue 11 noHATUH U




MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsb! B mpocTpaHcTBe"

89

Ob6o61matoniee nopropenue 11 nousaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmatonee nopropenue 11 nonsruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

92

Ob6o06maromiee nosropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaau MoBepXHOCTU U 0OBEMBI
KpyrJbix ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHAs paboTa

95

[ToBTOpenue, 0600mEeHNEe U




CHUCTCMaTHU3al s 3HAHUM

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcrtopust pa3BUTHS CTEPEOMETPUH KAK
HAyKU U €€ POJIb B pPA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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