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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIEHHOCTM W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4alOIUMUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3aJa4, YMEHME BBIIABUIATb U ONpOBEprarb THUIIOTE3bl HENOCPEIACTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUU 3a1a4 €CTECTBEHHO-HAy4YHOI'0 IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYaroluxcsi MOpu
U3y4YEHUU T€OMETPUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaTka u
uHpopMaTuKa»  uyepe3  0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETEeHHSs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEeMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U H3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMHpoBaHHEe  yMEHHMS  BJIaJE€Th  OCHOBHBIMM  MOHSATUSMHU O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYCCKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS, MHTEpECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (DYHKITMOHATBEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUS PEATBHBIX CHUTYAIlMid, HWCCIIEIOBAHUS IOCTPOSHHBIX MOJEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, pacHpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamanich HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pasys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

[Tepexon kK M3yYEHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOJTOTOBUTh OOYYAIOIIUXCA K TPOAOHKCHUIO H3YYEHUS MAaTeMaTHKH C
y4€TtoM BbIOOpa Oyaymied mpodeccuu, obecreunBas MPEEMCTBEHHOCTbh MEXIY
o0uM 1 ipoecCHOHaTBFHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKHUX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasl U MOJHAs. TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTAdIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPUsS NPABWIBHBIX NIPHU3M, CHMMETPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pas3IOKEHUM BEKTOpAa IO TPEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHsI: IMIMHAPUYECKAss TOBEPXHOCThb, KOHHWYECKAas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 1apa U M1apoBOTO
CerMEeHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: MapajulebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HACTOSILEMY POCCUKWCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccur u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pelieHWs 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW TMPAKTHKH, ITOHWMAaHHC
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYI0 W HCCIIEIOBATEILCKYIO ACATEIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIIEHUNH MEXIy MOHATHUSAMH, (DOpMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUH;

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

Pabora c nndopmanueii:

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,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pPEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATEIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHA C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIA/IETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSAM, OOBICHITH MPUIHHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl TpU pemIeHMH yYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCcTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYITMPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPHUPOBATH MOHATHUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHUX OTHOIICHUW U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSTHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, peniaTh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C IWUIMHIPUYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
TEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemiaTh reOMETPUUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)KEHWsST MHOTOTPAaHHUKOB M TEN BpalleHUs IMpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEJINYNH,;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA PEHICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo acon duekTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 BBenenue B crepeoMeTpuio 23
5 B3aumHOe pacmono)eHue MpsMbIX B 5
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIFIpHOCTI) TPSIMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIiabl ¥ paccTosIHUA 16
6 MHororpaHHHKN 7
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 )
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15
5 [ToBTOpeHuE, 0600IIEHNE U 15
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9
KPYTIBIX TEJ
6 JIBrokeHus 5
7 [ToBTOpEeHME, 0000IIEHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTtposbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PUCYHKE
IUIOCKOCTH, MapaJljIeNIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTb, MpocTpaHcTBO. OCHOBHBIE NpaBUiIa
M300paKeHUsI Ha PUCYHKE IIJIOCKOCTH,
napajvieIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust: mepecekaronecs MIOCKOCTH,
[IEPECEKAIOIIMECS PsAMAasi U IUIOCKOCTb;
MIOJIYITPOCTPAHCTBO

ITonsATHA: IEepeceKaronecs II0CKOCTH,
IIEPECEKAIOIIMECS NPsAMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHue IPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, H300paskeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICIACTBUA U3
HHUX

AxcuoMel CTCPCOMCTPHUH U IICPBBLIC CICACTBUA U3




HHUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS TIPSIMBIX U
IJIOCKOCTEM

N3o0paxeHue cedeHuit mupamuibl, Ky0a v MpU3Mbl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0paxkenue
[epPECEYECHUS MOTYUEHHBIX IJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

H3o00paxeHne cedeHuit mupamuibl, Ky0a v pU3MBlI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obdpakenue
NepEeCeYCHM S MOTYYEHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MupaMuIbl, KyOa U IPU3MBI,
KOTOpBIE NMPOXOAT yepe3 ux pédpa. M3o0paxenue
MEPECEUCHUS MTOTYUYCHHBIX INTIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxeHne cedeHrit mupamMubl, KyOa ¥ MPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYECHHBIX ITIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

Merton crenoB i mocTpoeHus ceuenuii. CBoCTBa
MEePECEUCHUI MPAMBIX U MIIOCKOCTEN




16

Mertopn crenoB aiis noctpoeHus ceueHuid. CBoiicTBa
MepEeCeUCHH I PSIMBIX U TIJIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B nupamuzie, Kyoe no tpém
ToukaMm Ha péopax. Co3gaHme BBIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha pEOpax. Co3gaHKe BHIHOCHBIX YepTEexKel
Y 3aIKCh [1aroB OCTPOCHUS

[ToctpoeHue ceueHuii B mupamue, Kyoe mo Tpém

ToukaMm Ha péopax. Co3gaHKe BHIHOCHBIX YepTexKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHue BBIHOCHBIX YepTexei
U 3aIKCh I1aroB NOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBHUKOB

22

23

IToBrOpenue mnanumerpun: Teopema Menenas.
PacyeTsl B ce4eHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropust pa3BUTHS IITAHUMETPUU U CTEPEOMETPUU

O6o06maromuit ypok "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmnaoe PacCIioJIOKCHHUE NPAMBIX B IPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsIMBIC. HpI/ISHaKI/I
CKPCIINBAIOINUXCA NPAMBIX. HapaJIJICJIBHBIe
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHONW TAHHOW MPSMOW,




MPOXO/ISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXxalen Ha TaHHou npsmoi. Jlemma o
MEePECCUCHHUH MapaICIIbHBIX MPSIMBIX TNIOCKOCTHIO

26

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx
napaJulebHbIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCA NMPSMBIX

27

28

29

[NapamtensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbix GUryp B mapauieinbHOMI
[POEKIUU

[lenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHM. YTOJ MEXAY IPSIMBbIMU

3amaun Ha JOKa3aTeNbCTBO U UCCIIEeI0OBAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocTi. CBOMCTBA NapaJlIEIbHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIEHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJTIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceyenus, IPOXOIALLIEro Yepes3 JaHHY 0
IPSIMYIO Ha 4YEPTE)KEe U NapaJlIEIbHOTO APYyTron
npsMoil. Pacu€r oTHOImIEHMIT

[TapamiensHas NpoeKLUsl, IPUMEHEHUE JUIS
MOCTPOCHMS CeUEeHUH KyOa 1 mapaysienenurnesa.
CBolicTBa napajuleienune1a u Npu3Mbl




34

[MapannensHble mockocty. [IpusHaku
HapajjIeIbHOCTH JIByX IUIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, He
MPUHAISKALTYIO JAHHOU IJIOCKOCTHU U CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
napajuieIbHOCTH MPSIMBIX TIEPECEUCHUS NPU
MEPECCUCHHH JIBYX MapaJlICIbHBIX TUIOCKOCTEH
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3kax
MapauIeIbHBIX IPSIMbIX, 3aAKIIOUEHHBIX MEXITY
napauieIbHBIMHU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMsI TapajuIeIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS PSIMOYTOJIBHOTO
TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

Brraucnenue giuH OTPE3KOB B Ky6e u
MpAMOYT'OJIbHOM IapaJICIICTIUIICIC

42

[IepnieHIMKyYIAPHOCTH MPSAMOMN U IIJIOCKOCTH.
[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

43

44

[lepneHAMKyIIPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAUHCTBCHHOCTHU




IPSAMOM, POXOIAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTH

[IimockocTy U NEpHeHIUKYIIAPHBIE UM IIPSIMBIC B

4 MHOTOT'paHHHKaX

46 [TnockocTy U NEpreHANKYISIpHbIE UM IIPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukynsip u HakiaoHHast. [Toctpoenue
HEePHEHINKYJIApa U3 TOYKU Ha IPSIMYIO

48 [eprienaukynsip u HakaoHHas. [Toctpoenue
NEePIEHINKYIISAPA U3 TOYKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHaAnKysgpax (npsmas u
obOparHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpatHast)

o1 VYroa Mexy CKpelMBaroMMUCS IPSIMBbIMU

59 [Touck nepneHAnKYISIPHBIX TPSIMBIX C TOMOILBIO
HEePIEHIUKYJISIPHBIX TNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuit kyoa, mpu3Mbl, MPABUIBHOMN
NUPaMU/IbI ¢ IOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN

55 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
NUPaMU/IbI ¢ IOMOIIBI0 OPTOTOHAJIBHON MPOEKIIUU
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 rtockoctH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyISIPHOCTH MPSIMOH U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 IIpaBunbpHBIE MHOTOTPaHHUKU. Pacdy€r paccTosiHUI




OT TOYKH OO0 IINIOCKOCTHU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuy€T paccTosinuii

> OT TOYKH JI0 IJIOCKOCTH

60 Crioco0Ob! OIyCTUTh NEPIEHAUKYIISIPbL: CUMMETPHUS,
CABUI TOUYKH I10 MTAPAJLIEIBHON PAMON

61 CuBur no HenapaieabHON IPSIMON, U3MEHEHUE
paccTosaHui

62 obobmaromii ypok "B3anmHoe pacroyioxxenue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yroa MEeKAy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEKIY CKpEIMBAaIOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METObI BBIYUCICHUS YIJIa MEXY
IPsIMBIMU B MHOTOTpaHHHUKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOTO yTia

67 [lepnennukynspuble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYIISIPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH INIOCKOCTEM;

68 TeopeMa O MPSIMO IepecedeHust ABYX IIOCKOCTEH
NEPIEHIUKYISIPHBIX TPETheH MIOCKOCTH
[IpsiMoyrosbHBII Napauienenunesn; Kyo;

69 M3MEPEHMS, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenunena

70 Teopema o AMaroHanyu NpSMOYTOJIBHOTO

napajjejenuicaa u CJICACTBUC U3 Hee




CrepeomeTpuyuecKue U NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
U IJIOCKOCTH
[ToBTOpEHME: CKpeNIMBAIOIIUECS MPSMBIE,

72 napajuviejbHble INIOCKOCTH B CTAHJAPTHBIX
MHOTOIPAaHHHUKAX
[Tapa nmapanienabHbIX TIOCKOCTEN HA

73 CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEKTY
CKPELIMBAIOIIMMUCS TPSIMBIMH B TIPOCTHIX
CUTYyaIUsxX

74 PaccrosiHMe OT TOUKM 10 UIOCKOCTH, PACCTOSIHUE OT
IpsIMO 10 TIJIOCKOCTH
Brruncnenue paccTossHUM MEXITY

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIbIO
NEepPHEHANKYISIPHON MIJIOCKOCTH
TpéxrpanHblil yroy, HEpaBEHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, Teopembl KOCUHYCOB U
CHUHYCOB JIJIs1 TPEXTPAHHOTO YIJIa

77 DneMeHThI ChepUIECKO TeOMETPHH:
reoJIe3NYeCcKre JTMHUHN Ha 3eMIie

78 o0obmaromuii ypok "VYriasl U paccTosHUS"

79 CucremaTtuzanus 3HaHuid "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 ITupamuna. Buasl nupamun. IpaBunbnas nupamuaa

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbHas npuszma

82 [IpsiMolt mapasenenunen, NpsMOyTOIbHbIN

napayuienenunesn, Kkyo




83 Brinykisle MHOrorpanauku. Teopema Diepa 1
84 Brinykibsie MHOTOrpaHHUKU. Teopema Diepa. 1
[IpaBuiIbHBIE W MTOTYPABHILHBIC MHOTOTPAHHUKH
85 ob6o6maronuit ypok "MHoOrorpaHHUKH" 1
86 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brrunciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Tpocreiimne 3aaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUN 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o01IeHre U cucTeMaTU3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoJsbHbie padoTsl

1 IToBTOpenue Tembl "KoopnuHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTPAHCTBE"

5 [ToBTOpenue Tembl "CkansipHOe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpeHue Tems! "Borunicienue yriia Mexmy 1
BEKTOPAMH B IIpocTpaHcTBe"

4 VYpaBHeHUE MJI0CKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

5 VYpaBHeHHE MJI0CKOCTH, HOPMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH'"

7 BexTopHoe nmpousseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOIBI pacuéTa yrjia Mexmay 1
OpSMBIMUA B MHOTOTPaHHHUKAX

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX
®opmysia pacCTOSIHUS OT TOUKH /10 TUIOCKOCTH B

12 1

KOOpJMHATAX




Haxoxnenue paccTostHUN OT TOYKHU 10 TJIOCKOCTH B

13 KyOe

14 Haxoxnenne paccTostHUi OT TOUYKHU 0 TUIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIC

15 O6o0matromuii ypok "AHamuTu4deckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOIPaHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
IJIOCKOCTH, IepeceueHus MPSAMBIX U TUIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapamienbHble TPSIMBIE U IIOCKOCTH: YTIIbI MEKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienquKysipHBIEC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnenaukyasipHbIE MIPSAMBIE U INIOCKOCTU: TEOpEMa
0 TpexX MEPIECHIUKYIIApax

24 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
BBIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOITAAN MHOTOYTOJIbHUKOB,
(bopMyITBI 1S TUTOIIAACH, COOOpaKeHUs TOA00H S

26 [ToBTOpEeHME: IO MHOTOYTOJIbHUKOB,

bopMyIIBI IS TUTOIIAACH, COOOpaKeHUs TOA00HS




HOBTOpeHI/IeI IJiomaanu MHOTIOyroJIbHUKOB,

27 bopMyIIBI 1S TUTOMIAACH, COOOpaKEHUs MOA00HUS
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU

29 MMOBEPXHOCTEM, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
no00us

30 O606maromuii ypok "IloBropenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBEHOTO
napaienenuneaa

39 3agauu 00 yABOeHHH Ky0a, 0 KBaJpaType Ky0a; o
TPUCEKIUH yTJIa

33 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE C 00BEMOM
MPsIMOYTOJIBHOTO Tapasiesenue1a

34 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesenuneia

35 O06BEM npsMOit IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 [Ipuknansele 3a1a4um, cBsI3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM
MIPU3MBI

39 Brruncnenue 06bEMOB TeIl C TOMOIIBIO

omnpenenéHHoro nHTerpaita. O6bEM nupamusl




®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMujl ¢ OOLUM yIIIOM

41 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB
MUPaMHU]] C OOIIUM yTIIOM

42 CrepeoMeTpUUeCKUE 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
00BbEMaMu TMPaMU/IbI

44 [Ipuknanuele 3agauu no teme "OO0bEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "OO0bEMBI T,
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

16 [Ipumenenne 06bEMOB. Briuncienne paccTosiHUS
J10 IIJIOCKOCTHU

47 O6o6marmuii ypox "O0bsEM MHOTOTpaHHUKA"

48 [{umHapryeckas MOBEPXHOCTh, 00pa3yomue
LWIMHPUYECKON TTOBEPXHOCTH

49 umuanp. [pamoi kpyrosoi nunusap. [lnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckas moBepxHOCTb, 00pa3yrolye
KOHM4ecKoi nosepxHoctu. Konyc

51 Ceuenne KoHyca INIOCKOCTBIO, apaJIeIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuéHHblil koHyc. M300pakeHue KOHYCOB U
YCE€UYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
IIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H IMOJTHOM




IMOBCPXHOCTHU KOHYCa

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

55 BBIUNCJIEHHUE, TOCTPOCHUEM CEUEHUIN LUINHIPA,
KOHYycCa
CrepeomeTpHyecKHe 3a/1a91 Ha T0KA3aTeIbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUYEHHH IIMITHHPA,
KOHYCa
57 [puknagHble 3312491, CBI3aHHBIE C IIUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IITHHAPOM
59 Cdepa u map
[lepeceuenue cheps! 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockocteio. Bug n
n300paxxeHue mapa
[lepeceuenue cdepsl U Mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockocteio. Bug n
n300paxkeHue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit
63 Cummerpus cdepsl 1 mapa
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBA3aHHbBIE CO CHEPO U Mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTBIO
CrepeomeTpHuuecKkHe 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHUEM MX CEUEHHH MIIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBI3aHHbIE CO chepot U
rapom
67 [ToBTOpEHUE: OKPYHKHOCTH HA MIIOCKOCTH,

BBIYUCIICHUA B OKPYKHOCTH, CTAHOAPTHBLIC HO)IO6I/I${




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus "

70 3agauu o Teme "Tena U MOBEpXHOCTHU BpalleHus"

7 O6o6marmuii ypok "Tena v moBepxXHOCTH
BpanieHus"

79 O06Beém muuHapa. TeopeMa 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraau 60KOBOM U TOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpUuecKUe 3a]]a4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76 [Ipuknanueie 3agaun mo Teme "OOBbEMBI U TUIOLIATN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomans cepsl.

77 CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB II1apa, IIApOBOTO CErMEHTa
Y IIapOBOT0 CEKTOpa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIAIbI0 CEpHI.
COOTHOIIICHHS MEXTy TUTOIIAIMU TIOBEPXHOCTEH |
00BEMaMU OJOO0HBIX TEJ
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu noobun. CTepeomMeTpudecKue 3a1auu,

CBA3AHHBIC C BHIYHMCIICHUCM O6T)éMOB TSI N
MJIOMIAIe TOBEPXHOCTEN




80

O6o6mmaromuii ypoxk "Ilnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHusI.
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