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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILIMKJIA.
[Tockonmpky ~ JIOTWYECKOE  MBIIUICHHE,  (GOpMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE HHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOydaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TIOHATUAMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU J0Ka3aTeIbCTB M alTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CTIOCOOHOCTEH 00ydaronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeca K H3yUYCHUIO TeOMETPHH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX W MPH U3YYCHHUH IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCHMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BexkTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeneNEéHHbIM MO TojaaM OOy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ycioBus s auddepeHumranuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHoe€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: HapajuleibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIbHBIE W IIEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  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.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa péGep M OOKOBBIX TpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadAp U UKOCAdIP.

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

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTOopaMm. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue 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 MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U MIapoBOTO
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, BIUCAHHOM B MHOTOTPAHHUK WJIA 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 € UCTOJIb30BAHUEM 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 CIJIEIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, 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. KoopanHatel BekTopa. PasnoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: MapaulebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE 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), YMEHUue
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 POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe 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-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3xoJI0rMYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh  JIKOJIOTUYECKOW KYyJbTYpbl, TIOHHUMaHWE BIUSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMAIBLHON
Cpelbl, OCO3HAHME TI00AIBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pelmieHus 3amad B 00J1acTu
OKpY’)KaroIiel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB W OIIGHKH WX BO3MOYKHBIX
MOCIICACTBHMA JUISI OKPYIKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
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 IPOCKTHYIO M HCCIECIOBATEILCKYIO JCSITCIBHOCTh
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIIECHUW MEXKIYy MOHATUSAMH, (POpMYITUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, 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, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS 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 HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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 CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUH TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuiesbHOE, LEHTPAIIbLHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOIHO OMNEpPUPOBATH MOHSATHSMH, COOTBETCTBYIOLIUMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHNN MAaTEMATUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

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

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIEepUPOBaTh MOHATUAMHU, CBI3aHHBIMH C TEJIAMH BpPALICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIM TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJEN0B, METOJ
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 3aJlaHbl B IBHOM U HEsIBHOU (dopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUd Ha S3bIKE T'€OMETPUM, UCCIIENOBATh IMOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecreo acos duekTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHOe pacmono)eHue MpsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTL TPSIMBIX U o5
TJIOCKOCTEH B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHuKH 7 1
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




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 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTtposbHbie padoTsl

OcHoBHbIE NpaBUJIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE NTpaBHJIa
n300pakeHMs Ha pUCYHKE IIOCKOCTH,
NapauIeJIbHBIX OPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

ITonsATHA: IEpeceKaronecs II0CKOCTH,
IIEPECEKAIOIIMECS MpsAMasi ¥ TUIOCKOCTb;
MIOJIYITPOCTPAHCTBO

ITonsATHA: IEepeceKaronecs II0CKOCTH,
IIEPECEKAIOIIMECS NPsAMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpanHiKH, H300paskeHne MPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paskeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECICTBUS U3
HUX

AxcuoMel CTCPCOMCTPHUH U ICPBBIC CICACTBUA U3




HHUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS TPSIMBIX U
IJIOCKOCTEM

N3o0paxenue cedeHuit mupamMubl, KyOa U MpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
NepEeCeYCHM s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

H3o00paxeHne cedeHuit mupamuibl, Ky0a v pU3MBlI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3ob6pakenue
NepeceyeH sl MOTYYEHHbBIX MJI0OCKOCTEH.
PackpammBanue mocTpOEHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MupaMuIbl, KyOa U IPU3MBI,
KOTOpbIE MPOXOAT yepe3 ux pédpa. M300paxenue
MEPECEUCHUS MTOTYUYCHHBIX INTIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
OBE€TaMH

N300paxkenne ceueHuit mupamMuibl, Ky0a v MPU3MBI,
KOTOpBIE TPOXOJISIT uepe3 ux péopa. M3obpaxenune
MEePECEUCHUS MTOTYUYECHHBIX TIIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
oBEeTaMn

Merton ciaenoB ajs MOCTPOCHUA CeUYeHUI

15

Merton cinegoB st HoCcTpoeHus: ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN




16

Mertopn cienoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepEeCeUCHH I PSIMBIX U TIJIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B nupamuzie, Kyoe no tpém
ToukaM Ha péOpax. Co3aHue BEIHOCHBIX YepPTEKEH
Y 3aIIUCh 111ar0B ITOCTPOEHUS

[Toctpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaMm Ha péOpax. Co3gaHKe BHIHOCHBIX YepTEexKe
Y 3aIKCh [1aroB OCTPOCHUS

[ToctpoeHue ceueHuii B mupamue, Kyoe mo Tpém

ToukaMm Ha péOpax. Co3qaHKe BHIHOCHBIX YepTEexKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3jaHue BEIHOCHBIX YepTexei
Y 3aIIUCh I11aroB ITOCTPOCHUS

21

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

22

23

IToBrOpenue mnanumerpun: Teopema Menenas.
PacyeTsl B ce4eHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Uctopus pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUU

KonTtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

24

B3anmHOE pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBaroiuecs npsMele. [Ipusznaku
CKpeluBaromuxcs npsAMsix. [lapamiensusie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHMM U €IMHCTBEHHOCTH
NPpSAMON MapaJlIeTbHONW TAHHOW MPSMOW,




MPOXO/SIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE
Jexanien Ha JaHHoU npsimoit. Jlemma o
MEePECCUCHHUH MapaICIIbHBIX MPSIMBIX TNIOCKOCTHIO

26

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

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaUICIILHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbix GUryp B mapauieinbHOMI
[POEKIUU

[lenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY NPAMBIMU

3aayM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

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

31

I'eomeTpuyeckue 3a/1a4yn Ha BEIYUCICHUE U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MapaJUIeIbBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

[TocTpoeHue ceueHus, MPOXOASAILETO Yepe3 JaHHYIO
IPSIMYIO Ha 4YEPTE)KEe U NapaJlIEIbHOTO APYyTron
npsMoil. Pacuér oTHOIIEHMI

[TapamiensHas npoeKLUs, IPUMEHEHUE [T
MOCTPOCHMS CEUEHUH KyOa 1 nmapaenenunea.
CBolicTBa napasuienenune1a u Npu3Mbl




34

[MapannensHble mockocty. [IpusHaku
HapajjIeIbHOCTH JIByX IUIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIIECH uepe3 TOUKY, HE
MPUHAISKALTYIO JAHHOU IJIOCKOCTHU U CJIEJICTBUS
u3 Heé

36

37

38

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

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

[ToBTropenue: Teopema [Tudaropa Ha mockocTi

39

[ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA

40

41

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

Brruncnenue gjiiuH OTPC3KOB B Ky6e u
MNpAMOYT'OJIbHOM IapaJJICIICTIUIIC/IC

42

[lepneHaMKyIAPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepneHAMKyIIPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHIuKyJISIpPHOCTH TPSIMOK U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH




IPSAMOM, POXOIAIIEH Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTH

[IimockocTy U NEpHeHIUKYIIAPHBIE UM IIPSIMBIC B

4 MHOTOT'paHHHKaX

46 [TnockocTy U NepreHANKYISIpHbIE UM IIPSIMBbIE B
MHOI'OI'paHHHKaX

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

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

49 Teopema o Tpéx nepneHaAuKyIsipax (npsmas u
obOparHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas u
oOpatHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBIMU

59 [Touck nepneHAnKYISIPHBIX TPSIMBIX C TOMOILBIO
HEePIEHIUKYJISIPHBIX TNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [Toctpoenue ceuenuii kyba, mpuU3Mbl, IPABUILHON
NUPaMUJIbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN

55 [Toctpoenue ceueHuii kyda, mMpU3Mbl, TPABHILHOM
IUPaMU/IbI ¢ TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
CuMMETpHS B IPOCTPAHCTBE OTHOCHTEIHHO

56 rutockocTH. [1nockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJICICTBUE CUMMETPHH

58 [IpaBunbHBIE MHOTOTPAHHUKH. Pacd€r paccTostHui




OT TOYKH OO0 IINIOCKOCTHU

[IpaBuibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii

> OT TOYKH JI0 IJIOCKOCTH

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

61 CuBur no HenapaieabHON IPSIMON, U3MEHEHUE
paccTosaHuin

62 KoHTposnbHast paborta "B3auMHOe pacrosioxeHue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yroa MEeKAy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEXKIY CKpEIMBAIOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckne METObl BBIYUCICHUS YIJIa MEXTY
IPsIMBIMU B MHOTOTpaHHHUKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOTO yTia

67 [lepnenaukymnspHsle 10ckocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHMKyISIpPHOCTH MJIOCKOCTEN;

68 TeopeMa O MPSIMOH IepecedeHusI ABYX IIOCKOCTEH
NEPIEHIUKYISIPHBIX TPETheH MIOCKOCTH
[IpsiMoyrosbHBII Napauienenunesn; Kyo;

69 M3MEPEHMS, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenunena

20 Teopema 0 AMaroHanu NpSMOYTOJbHOTO

napajujiejcnuicaa u CJICaACTBUC U3 Hee




CrepeomeTpuyuecKue U NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
U IJIOCKOCTH
IToBTOpEeHME: CKpenuBaromuecs npsMble,

72 IapaJuleIbHbIC INIOCKOCTU B CTAHJAPTHBIX
MHOT'OI'PAaHHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha

73 CKPELIMBAIOIINXCA NPSAMBIX, PACCTOSTHUE MEXKIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

74 PaccrosiHMe OT TOUKM 10 UIOCKOCTH, PACCTOSIHUE OT
IpsIMO 10 TIJIOCKOCTH
Brruucienue paccTosHUN MEXKIY

75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPHEHANKYISAPHON IIJIOCKOCTH
TpéxrpanHblil yroy, HEpaBEHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yTIia

77 DneMeHThI ChepUIEeCKOi TEOMETPHU:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78 KonTtponbHas padota "Yrisl u paccTostHUS "

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
3JIEMEHTHI"

80 [Tupamuna. Buasl nupamuy. [IpaBunsnas nupamuia

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

82 [Ipamoii napayuienenunesn, NpsiMOyTOJIbHbBIN

napajienenunesn, Kyo




83 Brinykisle MHOrorpanauku. Teopema Diepa 1
84 Brinykibsie MHOTOrpaHHUKU. Teopema Ditnepa. 1
[IpaBunbHBIE U TOTYIIPABUIBLHBIE MHOTOTPAHHUKU
85 KoHnTtposnbHast pabora "MHuororpaHHuku" 1
86 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMmMa 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
NIPOCTPAHCTBE
94 [Tpocreiimne 3aaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O0o01IeHre U cucTeMaTU3alus 3HaHU| 1
99 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1
100 Wrorosast KoHTpOJIbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoJsbHbie padoTsl

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

5 [ToBTOpenue Temsl "CKalsipHOE TPOU3BEICHUE 1
BEKTOPOB"

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

4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIeH yepe3 JBe TOUKu"

5 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe nmpousseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHNE

9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METO/IBI pacuéTa yrjia Mexmay 1
OpSMBIMUA B MHOTOTPaHHHUKAX

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX

12 ®opmysia pacCTOSIHUS OT TOUKH /10 TNIOCKOCTHU B 1

KOOpJIMHATax




Haxoxnenue paccTostHUN OT TOYKHU 10 TJIOCKOCTH B

13 KyOe

14 Haxoxnenne paccTostHUi OT TOUYKHU 0 TUIOCKOCTH B
IIPaBUJIHOM IIUPAMUJIC

15 KoHnTtponbHas pabota "AHamuTudyeckas reomeTpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOI'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
IJIOCKOCTH, IepeceueHus MPSAMBIX U TUIOCKOCTEH

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapannenbHble NpsMbI€ U MIIIOCKOCTH: PACUET
OTHOULIEHUU

21 [TapamienbHbIe TPSIMBIE U TTTIOCKOCTH: YTIIbI MEKITY
CKPELIUBAIOIINMUCS TPSIMbIMU
[TepnienquKysipHBIEC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKynsipHBIEC MPSAMBIE U INIOCKOCTU: TEOpEMa
0 TpexX MEePICHIUKYIIApax

24 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
BBIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOITAAN MHOTOYTOJIbHUKOB,
(bopMyIIBI 1S TUTOIAACH, COOOpaKEHUs TOA00HS

26 [ToBTOpEHME: MIOLIAAN MHOTOYTOJIbHUKOB,

(bopMyIIBI 1S TUTOIAACH, COOOpaKeHUs TOA00HS




HOBTOp CHUC: TJIOIIaI MHOI'OYT'OJIbHUKOB,

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

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

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
no00us

30 KoHntposnbhas padora "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBEHOTO
napaienenuneaa

39 3anaun 00 yaABOeHHH Ky0Oa, 0 KBaJpaType Ky0a; o
TPUCEKIIUH yTiia

33 CrepeomeTpHuuecKue 3a/1auu, CBSI3aHHbIE C 00BEMOM
PSMOYTOJIBHOTO Mapajuiesenunesnia

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesenuneia

35 O06BEM npsAMON IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BbIYUCIIEHHEM 00BEMOB TPSMOM MTPU3MBI

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO

38 omnpenenénHoro uaTerpaina. O0bEM HaKJIOHHON
MIPU3MBI

39 Brruncienue 06bEMOB TeI € TOMOUIBIO

omnpenenéHHoro nHTerpaita. O6pEM nupamMusl




®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMujl ¢ OOLUM yIIIOM

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

42 CrepeoMeTpUUeCKUe 3aJa4l, CBA3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

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

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

45 [Tpuknagueie 3agaun mo Teme "OO0bEMEBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMU/IBI

16 [Ipumenenne 06bEMOB. Briuncienue paccTosiHUS
JI0 IIJIOCKOCTH

47 KonTponsnas pabora "O6bEM MHOrOrpaHHuka"

48 [{umHapryeckas MOBEPXHOCTh, 00pa3yomue
LWIMHPUYECKON TTOBEPXHOCTH

49 ummaap. Ipamoi kpyrosoi nunusap. [lnomans
MOBEPXHOCTH IIMIIMHIPA

50 Konnueckast moBepxHOCTh, 00pasyromue
KOHM4ecKkoi nosepxHoctu. Konyc

51 CeueHne KoHyca INIOCKOCTBIO, NAapaJlIeIbHOM
IJIOCKOCTH OCHOBAaHMS

59 VYceuéHHblil koHyc. M300pakeHue KOHYCOB U
YCE€UYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOY MOBEPXHOCTHU U IMOJTHON
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M IMTOJTHOM




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 chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockoctso. Bug n
n300paxkeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxkeHue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyeckue 3aJauu Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO
CrepeomeTpuyeckue 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapom,
MOCTPOCHHEM UX CEUEHHH MIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBI3aHHbIE CO chepot U
IapoM
67 [ToBTOpEHUE: OKPYKHOCTH HA IMIIOCKOCTH,

BBIYUCIICHUA B OKPYXHOCTH, CTAHOAPTHBIC HOZ[06I/I${




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

o8 MHOTOTPaHHUKOB

69 3agaum no Teme "Tena ¥ MOBEPXHOCTH BparieHus "

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpalleHus"

71 KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpanieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O0bpéM KoHyca

74 [Tnomraan 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA

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

76 [Tpuknanueie 3agaun mo Teme "OOBbEMBI U TUTOIIATN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00
06béme mapa. [lnomans chepsr.

77 CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IIIapa, MapoBOro0 CerMeHTa
Y IIIapOBOTO CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

78 CBsI3aHHbBIE C 00BEMOM II1apa U TUIOHIA/IbIO CEpHI.
COOTHOIIICHHS MEXTy TUTOIIAIMU TIOBEPXHOCTEH |
00BEMaMHU TOOOHEBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00Bvéma mpu noobun. CTepeoMeTpudecKue 3a1auu,

CBSI3aHHBIE C BEIYMCIEHHEM O00BEMOB TEI U
MJI0IIaIe TOBEPXHOCTEN




80

KonTponpHas padora "[lnomany moBepxXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (huryp. OOIre cBoicTBa
JIBIDKCHUN

Bupl 1BukeHuid: napajuieabHbIA IEPEHOC,

LIEHTpaJbHasi CAMMETPHS, 3€pKaJIbHasi CUMMETPH,
IIOBOPOT BOKPYT NPSIMOM

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUEC NBUKCHUA

KoHnTtponbhas padora "BekTopsl B mpocTpaHncTse”

86

O6o0matomiee moBTopenue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHui: "[lapamieabHOCTD IPSIMBIX U IVIOCKOCTEN B
npocTpaHcTae”

87

O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aims
3HaHMi: "BekTopsl B mpocTpaHCcTBe"

88

89

90

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB
Kypca reomerpun 10—-11 knaccos, cucremaTuzanus
3HaHUi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mMoHITHIA 1 METOIOB
kypca reomerpun 10—-11 knaccos, cucremMarusanus
3HaHui: "O0beM MHOTOTpaHHHUKA"

O6o6maromiee noproperne 11 MOHITHIA U METOIOB
Kkypca reomerpun 10—-11 knaccos, cucremaruzanus
3HaHwuii: "OO0beM MHOTOTpaHHHKA"




91

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpuu 10—-11 knaccoB, cucremaTusanus
3HaHuil: "[lnomanyu moBepxXHOCTH U 0OBEMBI
KpyrJibix Ten"

92

O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 kiaccoB, cucremaTuzanus
3HaHui: "[lnomaay moBepXHOCTH B OOBEMBI
KpyrJbix Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HroroBast KOHTpoONIbHAs paboTa

95

[ToBTOpeHue, 0600IIeHNE ¥ CHCTEMATH3AITUS
3HAHUH

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B Ppa3BUTHU COBPEMECHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX N
KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK HAYKH U €€




POJIb B Pa3BUTHU COBPECMCHHBIX NMHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
102 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka. I'eomerpusi. 10 knacc. YueOuuk. YrinyOneHHbIN ypoBeHb - A.L.
Mepsnsk, [I.A. ITonskos, B.M. Homuposckuii: Mocksa: "BenTtana-I'pad", 2019

r.-272c.

I'eomeTpust 10 ki1.: yueO. ayis o61ieo0pa3oBaT. yUpexkaeHUN ¢ yriryool. u
npoduasHBIM u3ydenneM matematuku / E.B. [Totockyes, JI.W. 3BaBuu. - 6-¢ u3.

crepeotutl.. - M.: Jlpocda, 2008. - 223 c.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://1sept.ru/

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru

https://school-collection.edu.ru
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