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MNOACHUTEJBHASA 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  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
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;

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

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE 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 MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
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 MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEpP)KATENIbHBIM 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, paclpeleN€HHBIM MO0 TojaM OOyYeHHSs, CTPYKTypPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTth  ycioBus Jis auddepeHnmanuu  o0OydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE 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  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp 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 TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTopbI 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 BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTOopaM. I[IpsmMoyrosibHass cucTemMa  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 Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl 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
CEUCHMI: METOJI CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM 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
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl 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 HAaCTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM 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 IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) PKOJIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIIECTBEHHOM  MpPAKTUKH, TOHUMAHHE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

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,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, 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
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 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:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI 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 PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs 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, IaHHBIX,
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
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
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 IIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpHU3Ma,
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 CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(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 CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH 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
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOJieMbl, MOJEIUPOBATh peEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
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;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpalCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

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 TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (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
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEeKTOPHO-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
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs OA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB PELUICHUS, €CIU YCIOBUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

Bgenenue B CTCPCOMCTPUIO

23

Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/ Peury
EI'D - https://geo-
ege.sdamgia.ru/

B3aumHoOe pacnonoxeHue NpsiMeIx B
IIPOCTPAHCTBE

Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

Pewry BIIP -
https://geo8-
vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/

[leprieHAUKYISIPHOCTH MPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

25

Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/ Peury
EI'D - https://geo-
ege.sdamgia.ru/

VYTiabl ¥ paccTosIHUA

16

Pemry BIIP -
https://geo8-



https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/

6 MHororpaHHUKH

7 Bexkropsl B mpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

102

12

vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/
Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/
Pewry BIIP -
https://geo8-
vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/



https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AHanmuTnyeckasi reOMETpHs

KoanuecTBo 4acoB

Bcero

15

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pewry BIIP - https://geo8-
vpr.sdamgia.ru/ Pemry

EI'D - https://geo-
ege.sdamgia.ru/

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3als 3HAHWI

OO0BEM MHOTOTpaHHUKA

15

17

Pemry BIIP - https://geo8-
vpr.sdamgia.ru/ Pemry
EI'D - https://geo-
ege.sdamgia.ru/

Pemry BIIP - https://geo8-

vpr.sdamgia.ru/ Pemry
EI'D - https://geo-

Tena BpameHnus

24

Pemry BIIP - https://geo8-

vpr.sdamgia.ru/ Penry
ETI'D - https://geo-
ege.sdamgia.ru/

[Tnomaau moBEpXHOCTU U OOBEMBI
KPYIJIBIX TEI

JBr>keHus

Pemry BIIP - https://geo8-

vpr.sdamgia.ru/ Penry
EI'D - https://geo-
ege.sdamgia.ru/

Pemry BIIP - https://geo8-

vpr.sdamgia.ru/ Pemry
EI'D - https://geo-
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[ToBTOpeHuE, 0600IIEHNE U
CHCTEMATH3aIHs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

102

ege.sdamgia.ru/
Pemry BIIP - https://geo8-
vpr.sdamgia.ru/ Peury

EI'D - https://geo-



https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

Pemy BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
MIJIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX IPAMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

08.09.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

[TonsaTus: nepecekaronmecs MIOCKOCTH,
NepeceKaroIInecs NpsAMasi v IMI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

08.09.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

[MousTHS: TIepeceKaroIuecs MI0CKOCTH,
MEPECEeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

12.09.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -

https://geo-
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https://geo-ege.sdamgia.ru/
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MHororpaHHuKu, U300paKeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX OOHEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX O0OHEKTOB

AxcuoMbl CTCPCOMCTPHU U IICPBLIC
CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
cienctBus u3 HUX. CriocoOwl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIIOCKOCTEH

15.09.2023

15.09.2023

19.09.2023

22.09.2023

22.09.2023

ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/



https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
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https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/

N300pakenne ceueHuil nmupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/

10 MOJTYYEHHBIX IJIOCKOCTEH. 26.09.2023  Pemy EI'D -
PackpaniBanuie mocTpOSHHbIX CEUCHHI https://geo-
Pa3HBIMH LBETAMH ege.sdamgia.ru/
N306paxkenune ceuyeHunit mupamuibl, Kyda u Pewy BIIP -
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX https://geo8-

1 pé6pa. N3o0pakeHune nepeceueHus vpr.sdamgia.ru/
MOJIy4E€HHBIX TIOCKOCTEH. 29.09.2023  Pemy EI'D -
PackpamiBanre OCTPOCHHBIX CCUCHHIM https://geo-
Pa3HBIMM LBETAMH ege.sdamgia.ru/
N306paxkenne ceyeHunit mupamuibl, Kyda u Pewy BIIP -
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X https://geo8-

12 pEbpa. N3o0OpaskeHne nepecedeHus vpr.sdamgia.ru/
MOJIy4YE€HHBIX TIOCKOCTEH. 29.09.2023  Pemy EI'D -
PackpamBanue nocTpOEHHBIX CEYEHUN https://geo-
Pa3sHBIMH IIBETAMH ege.sdamgia.ru/
N300pakenue ceueHuil nmupaMupl, Kyoa u Peury BIIP -
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X https://geo8-

13 pé6pa. N3o0pakeHune nepeceueHust vpr.sdamgia.ru/
MOJIyYE€HHBIX TIOCKOCTEH. 03.10.2023  Pemy EI'D -
PackpammBanne nocTpOEHHBIX CEYEHUIN https://geo-
Pa3sHBIMH IIBETAMH ege.sdamgia.ru/

Pemry BIIP -
https://geo8-

14 Mertona cnenoB [uisi TOCTPOCHUS CEUYEHHN 06.10.2023 vpr.sdamgia.ru/

Pemry EI'D -
https://geo-
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15

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHruil MpsSIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jist TOCTPOSHUS CEUSHUH.

CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alHUCh 11aroB
ITOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh [1aroB
MOCTPOCHHS

06.10.2023

10.10.2023

13.10.2023

13.10.2023

17.10.2023

ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/
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20

21

22

23

24

[TocTpoeHue ceueHuii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

[ToBTOpenue mnanumetpuu: Teopema o
MIPOIOPLIMOHANIBHBIX 0Tpe3kax. [lomobue
TPEYTOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus passutus
IUTAHUMETPUU U CTEPEOMETPUH

KoutponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMblx B
npoctpancTBe. CKpenBaronmecs
npsimble. [Ipru3Haku ckpenmBaonmxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
MIPOCTPAHCTBE

20.10.2023

20.10.2023

24.10.2023

27.10.2023

27.10.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/

25

Teopema 0 CylIeCTBOBAaHUU U

Pemry BIIP -
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26

27

28

29

€AMHCTBEHHOCTH MPSIMOM MapasuienbHON
JTAHHOW MPSMOM, IPOXOASAIIEH Yepes
TOYKY TPOCTPAHCTBA U HE JIe)KaIIeh Ha
JTaHHOM npsiMoii. JIemMa o mepeceueHnmn
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema
0 TpEX mapasuieTbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCSI IPSMBIX

[TapaninensHOE MPOSKTHUPOBAHHE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxenne pa3HbIx
¢uryp B napajieabHON NPOEKIUN

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

3azaym Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PacCIOJIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE

07.11.2023

10.11.2023

10.11.2023

14.11.2023

17.11.2023

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-

Pemry BIIP -

https://geo8-

vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/

30

ITonsATHA: MapauIeIBHOCTD NPSMOM U

Pemry BIIP -
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IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK 1
IJI0CKOCTH

17.11.2023

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

31

32

33

34

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYMCICHUC
1 JOKa3aT€JIbCTBO, CBA3aHHBIC C
mapayiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBC

[locTpoenue ceueHust, MPOXOIALIETO YEPE3
JAHHYIO NIPSMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
IJIL TIOCTPOCHUA Ce4YeHHI KY6a u
HnapaJjureJCrnuIicaa. CaoiicTBa
napajijieJcnvicaa U Mpru3mMbIl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiICJIbHOCTH IBYX IUIOCKOCTEH

21.11.2023

24.11.2023

24.11.2023

28.11.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

35

Teopema 0 mapajIeIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.[@fI

01.12.2023

Pemry BIIP -
https://geo8-
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36

37

yepe3 TOUKY, He IPUHAIICKAITYIO TaHHOU
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napajuielbHBIX IIJIOCKOCTEH: O
MapajuieTbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUHU JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CaoiicTBa napamienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaiyIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MMapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUIETbHBIMU TUIOCKOCTSIMHU

01.12.2023

05.12.2023

vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

38

[ToBTOpenue: reopema ITudaropa Ha
TUIOCKOCTH

08.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiesenumena

12.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
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Pemy EI'O -

https://geo-
ege.sdamgia.ru/

41

Brrurcnenue IMH OTPE3KOB B Ky0Oe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

15.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IIJIOCKOCTH

15.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

43

44

45

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

TeopeMa o Cy11eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePHIEHIUKYISPHON K IIIOCKOCTH

[1nockoCcTH ¥ IepIEeHANKYISIPHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

19.12.2023

22.12.2023

22.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'O -
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https://geo-
ege.sdamgia.ru/

46

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

26.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

47

[lepneHuKyIsAp U HAKIOHHAS.
[TocTpoeHue nepneHuKyIspa U3 TOYKU
Ha [IPSAMYIO

29.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

48

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
ITocTpoeHne nepnesuKkyIsapa u3 TOUKU
Ha IPAMYIO

29.12.2023

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

49

50

Teopema o Tpéx nepneHAUKyJIIpax
(npsimast 1 oOpaTHast)

Teopema o TpEX neprneHAnKyIIpax
(npsimast m oOpaTHas)

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -

https://geo-
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51

52

53

54

55

VYTos MeXay CKpeIrBarOIUMHUCS
MPSIMBIMU

[Touck neprneHaANKyISIPHBIX MPSMBIX C
MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IJIOCKOCTEH

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUJIBHON MUPAMUJIBI C TIOMOLIBIO
OPTOTOHAJIBLHON MPOEKIINU

[Toctpoenue ceuenuii Kyoa, MPU3MBI,
MPaBWJIbHOM MUPaMUABI C TOMOILBIO
OPTOTrOHAJIBLHOM MPOEKIINU

ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/
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56

57

58

59

60

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBbHO M1ockocTu. [lnockocTu
CUMMETpPU B MHOTOTpaHHHKAX

[Ipu3Hak NeprneHIuKyISIPHOCTH IPSIMON U
TJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO MIIOCKOCTH

CrocoObl OMYCTUTh MEPIICHANKYISPHI:
CUMMETpPUA, CABUT TOYKHU I10
NapaieIbHON MPAMON

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/

61

CaBur no HenapauienbHON NpSIMOH,

Pemry BIIP -
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U3MEHEHUE PACCTOSHUN

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

62

63

64

65

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

[ToBTOpEHUE: yroyl MEXIy MPSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIBHHUKE, TEOpEMa
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMCTpI/I‘-ICCKI/IC METOABI BEIYUCIICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-

Pemry BIIP -

https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/

66

JIByrpanHbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIja

Pemry BIIP -
https://geo8-
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67

68

[TeprieHAMKYAPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

IIpu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOK
IIEpECEUECHMS ABYX IIIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

69

[IpsimoyronbHBIN Napasienenumnes; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO
napajiesIenuIes1a U CIeJCTBUE U3 Heé

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

71

CrepeoMeTpuyecKre U MpUKIIaIHbIe
3aJlauM, CBA3aHHbIE CO B3aUMHBIM
PacMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
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Pemy EI'O -

https://geo-
ege.sdamgia.ru/

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHHE
MEX/y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

74

75

76

PaccrosnHue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosAHUEC OT HpﬂMOﬁ J0 IIITOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON INIOCKOCTH

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIs
TpexrpanHbIxX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIsI

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'O -
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TPEXTPAHHOTO yria

https://geo-
ege.sdamgia.ru/

77

DNeMEeHTHI CPePUIECKON TeOMETPHH:
reoJIe3NYeCKUE JIMHUYU Ha 3emiie

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

78

Kontponbnas padota "Yribl n
paccrosiHus"

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

79

CucremaTtu3zanus 3HaHul "MHOTrorpaHHUK
U €T0 JIEMEHTHI"

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/

80

81

[Tupamuna. Buasl nupamun. [IpaBunsnas
nupamuaa

[Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI.
[IpaBunbHas npuszma

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -

https://geo-
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82

83

84

85

86

[Ipsmoit napamienenunes,
MPSIMOYTOJIbHBIN Mapasiesenurnen, Kyo

Brinykisie MHOTOTpaHHuKU. Teopema
Diinepa

Beinykble MHOrorpanHuku. Teopema
Oitnepa. [IpaBuibHbIe U TOTYNPaBUIbHbIE
MHOTOTpaHHUKHU

Kontponbras pabora "MHuororpanHuku"

Tloustue BCKTOpa HaA IJIOCKOCTHU U B
MPOCTPAHCTBE

ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
ege.sdamgia.ru/
Pemy BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -

https://geo-
ege.sdamgia.ru/
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87

88

89

90

91

CymMmma BEKTOpOB

Pasznocth BCKTOPOB

HpaBI/IJ'IO apajiiejacnuicaa

YMHOXEHHUE BCKTOpPA HA YUCJIO

PaznoxeHnue BekTopa 1o 6asucy Tpéx

BEKTOPOB, HE JISKAIIUX B OJHOMN
MJIOCKOCTH

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/

92

CkansipHO€ IpOU3BEIEHUE

Pemry BIIP -



https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo8-vpr.sdamgia.ru/
https://geo-ege.sdamgia.ru/
https://geo-ege.sdamgia.ru/

https://geo8-
vpr.sdamgia.ru/
Pemry EI'D -
https://geo-
ege.sdamgia.ru/

93

94

95

96

Boruncnenue yria Mexy BEeKTOpaMu B
MIPOCTPAHCTBE

HpOCTeI‘/’II_HI/IC 3aa4u C BEKTOpaMu

HpOCTeI‘/’II_HI/IC 3aa4u C BEKTOpaMu

HpOCTCfII.HHC 3aa4u C BEKTOpaMu

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-

Pemry BIIP -

https://geo8-

vpr.sdamgia.ru/
Pemy EI'D -

https://geo-
ege.sdamgia.ru/

97

[Ipocreiimue 3aga4u ¢ BEKTOpaMu

Pemry BIIP -
https://geo8-
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98

99

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUN

vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'O -
https://geo-
ege.sdamgia.ru/
Pemry BIIP -
https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

100

WroroBas koHTpoJsibHas paboTa

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

101

WroroBas koHTpoJsibHasE paboTa

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
Pemy EI'D -
https://geo-
ege.sdamgia.ru/

102

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

Pemry BIIP -

https://geo8-
vpr.sdamgia.ru/
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Pemy EI'O -

https://geo-
ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "YpaBHEHHE TPSIMOH, 1
IIPOXOALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXly IpSMbIMU B MHOI'OTPaHHHUKaX
1 AHanuTHyecKue METobI pacuéra yria 1
MEXy TUIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukynsipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOpEMa O TpeX
MePIeHIUKYISIpax

24 [lepnengukynsipHbie MPSMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI [Ist
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. OOBEM MPSIMOYTOIBLHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

CrepeoMeTpHyecKHe 3a]auu, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIHHOTO
napaiesienumnea

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSMON IPU3MBbI

37 [TpuknaaHblie 3a1a4u, CBI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MUPaMUIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOLIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBSA3aHHBIE C 00bEMOM HAKIIOHHOH

44 ", 0
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o 00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 006 00bEMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHycCa

76

77

78

79

[Tpuknanueie 3ana4n o teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[TomoOHBIE TEeNa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IBMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ byty3os B.®., [Ipaconos B.B. nox penakiueit
Canosauuero B.A., AkimmonepHoe oOmiectBo «M3narensctBo «IIpocBemienner»
1. AmumoB A.I, Konsirun FO.M. u nip. Anrebpa u Hayalla MaTeMaTu4eCcKoro
aHamu3a.

10 - 11 xmacceol. YueOnuk. M.: [Ipocsemenue, 2012

2 COopHUKH 17151 TOATrOTOBKM M nipoBenenus EI'D /2013, 2014r.
3.C.M.Caaksn, A.M.I'onsaman, [[.B./lenncoB. 3anauu no anredpe 1 Hayagam
aHanusa. -

M: IIpocsemenune2012 MH

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. IIporpamma 00111€00pa30BaTENbHBIX YUpEKIeHUN. Anredpa n Hayaa
marematuieckoro ananu3a. 10-11 xkmacceel. Coct. Bypmuctposa T.A. M:
«IIpocsemenue», 2010 r

2. Amumos A. . Konsirun FO.M. u ap. Anre6pa u Hayajia MaTeMaTHYECKOTO
ananu3a. 10-11 knaccel. Yuebnuk. M.: IIpocBemenue, 2012

3. [lTabynun M.U. u np. Anrebpa n Hayajia MAaTEeMaTUYECKOTO aHAJIK3A.

JMunaktnueckue matepuansl. 10 knacc. (bazoBsiil ypoBens) M.: [IpocBenienue,

2010



4. bonwsmakoBa O.B.Anre6pa u Hayana ananm3a. 10 knacc. TemaTnueckue
TECTOBbIE 3aJaHus 11 noAroToBKU EI'D. SpocnaBnb: AkaneMus pa3BUTHS,
2011

5. Slmenko U.B. u np. EI'D. Matematuka. Tematnueckas pabouas teTpaab +
20 BapuanTtoB TectoB EI'D. M.: MITHMO, 2013

6. bonsmakoBa O.B. ['oroBumcs k EI'D. Anrebpa u Havana ananusa. 10
kiacc. Utorosoe tectupoBanue B popmate sk3amena. Spocianib: AkaneMus
paszButus, 2011

7. Cemenko E.A. Tematuueckuil COOpHUK 3aJiaHui it TOATOTOBKH K EI'D 1o
marematuke: 10-11 knaccel. M.: Benrana-I'pad, 2013.

8. Marematuka. 10-11 kimacc. TecTbl A1l IPOMEKYTOYHOM aTTECTAllMU U
tekyiiero koutpoiis. [lox pex. Jibicenko @.®., Kynadyxosa C.}O. PocToB-Ha-
Hony: Jlernon-M, 2013

9. EI'D 2014. Marematuka. Pa6oune terpanu: Bl — B14. [Tox pen. CemenoBa

AJL, Smenko N.B. M.: MITHMO, 2013

IMNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[Topran Math.ru: 6udanoTeka, MearaTeKa, OJTMMITHAIbI, 3a1a41, HAYIHbIC
IIKOJIBIL,

YUHTENIbCKask UCTOpus MaTeMaTtrku http://www.math.ru



["azera «Maremaruka» Mznarensckoro qoma «IlepBoe ceHTAOps»
http://mat.1september.ru

EI'D mo maremMartunke: IMoAroToBKa K TecTUpoBaHuto http://www.uztest.ru
MaremaTuka B TOMOIIIb MIKOJIBHUKY U CTYAEHTY (TECThI 10 MaTEMaTHUKE
online)

Hayuno-o0pa3oBatenbhbiii caiit EQWorld — Mup matematnyeckux
ypaBHenwuii http://eqworld.ipmnet.ru

OOpazoBaTenbHBIA MaTeMaTUYECKH caiit Exponenta.ru
http://www.exponenta.ru

[Topran Allmath.ru — Bcst maremaTrka B ogaOM Mecte http://www.allmath.ru
[IpukinanHas MaTeMaTHKE: CIPABOYHUK MaTeMaTHYECKUX (PopMyI1, MpUMEpPHI

U 3anauu ¢ perreHusmu http:// www.pm298.ru
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