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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  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
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 IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
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
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS 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 TI'€OMETpUM Ha YIUIyOJIEHHOM 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;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax 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 (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
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
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 MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€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, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI 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 JIMHUSAM 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, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO 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:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas 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 MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢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, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  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 MHOTOrpaHHoro 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! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[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.

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 BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE 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
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHOBHbIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsMOd U
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEeHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA 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 CTEPEOMETPUUECKUX 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, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO 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 npocTtpaHcTBe. KoopanHatel 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. BuIbl JOBWXKEHUN: TMapaulebHBIM IMEpeHoc,
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 TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, 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



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
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  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
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 MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MNPOTHBOpEYHE,  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  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
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,
WJLTIOCTPUPOBATH TpaUuecKy;

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¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU 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 YueOHbIe NeiiCTBHSA
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, IMOLIHOHAIbHBIH 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;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
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
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU 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 IJIOCKOCTEW 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 napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO 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 PEIICHUN MaTEMaTUYECKUX 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
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, 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
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE 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€OMETPUHU 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 MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
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 MHOTOTPAHHUKOB M TEJ BpallCHUS,
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 (UTYpP: BUIl 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
11eJI0M, 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 MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
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 CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
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 HAa  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'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
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
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 19 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SAUMHOS PACTIONONMCHYS HPHMBIX B 6 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n .
3 APALICHBHOCTD HPAMBIX H IIOCKOCTEH B 9 1 https://m.edso00.ru/U8Z814V3R
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB HpAMBIX 1 27 3 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYribl 1 paccTosTHUS 15 https://m.eds00.ru/G614X9S1B
6 MHororpaHHuKH 7 https://m.edsoo.ru/K415V4D7F
BexTopsl B IpocTpaHCcTBE 12 https://m.edsoo.ru/H2P5B1T90
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 7 p httos://m.edsoo.ru/J7Z9ULKEE
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

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 https://m.edsoo.ru/J9C7F5W6J
I1 6006
2 OBTOPEHHE, 000 meHI:Ie " 15 1 https://m.edsoo.ru/R7X1L1N2P
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTPAaHHHUKA 17 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpaieHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
I 618
3) HOTHAL TIOBEPXHOCTIL 1 ODBEMET 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEII
6 JIBrokeHUs 5 1 https://m.edso0.ru/B5G9R2C5E
I1 6006
7 OBTOPCHHE, 000 meHIfe 1 17 2 https://m.edso0.ru/C3B508K3V
CUCTeMaTH3aIus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne i/t

Tema ypoka

Bxoanas quarnoctuyeckas padbora

OcHoBHBIE TpaBUIIa N300paKEHNUS Ha PUCYHKE TNIOCKOCTH, apalIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHs cTepeoMeTpUn: TOUKa, MIpsiMasi, MII0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE TpaBUiIa H300pPKEHUS HA PUCYHKE TIOCKOCTH, TapalIeIbHBIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNEPCCCKAOIMHNCCA IMIIOCKOCTH, IICPCCCKAIOIIUCCA IIPpAMasd U
IIOCKOCTD, MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHHE TPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpanHuK#, H300paKEHHE TPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPpCOMETPUHU U IICPBLIC CIICACTBUA U3 HUX
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AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U MEPBBIC ClIeCTBUS U3 HUX. CriocoObl 3a1aHus
MPSMBIX | MJI0CKOCTeH B mpocTpaHcTBe. OO03HAYCHHSI IPSMBIX U
IJIOCKOCTEN

N300pakenue ceueHuil nmupaMupl, Kyoa v Ipu3Mbl, KOTOPbIE TPOXOAST
yepe3 ux péopa. M300paxkeHue nepecedeHrs NOTYYEHHBIX MIIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHHUM pa3HBIMH LIBETAMHU

11

N300paxenune ceueHuit nupamuibl, KyOa ¥ MpU3Mbl, KOTOPbIE IPOXOAT
yepe3 ux péopa. M3o0paxeHue nepeceueHus moayuyeHHbIX MITOCKOCTEH.
PackpamBanue mocTpOeHHBIX CEYSHHI pa3HBIMU IIBETAMU

12

13

Merton cnesoB AJist MOCTPOSHUS CeUEHUN

Meton cienoB uist mocTpoeHus ceueHuil. CBOMCTBA NepeceueHuil NpsMbIX U

IJIOCKOCTEN

14

Merton cnenoB 1uist TOCTpOeHUs ceueHnil. CBOMCTBA MEPECEUCHU I PSMBIX U

IJIOCKOCTEN

15

16

ITocTpoenue ceuenuii B mupamue, Kyoe mo TpémM ToukaM Ha pEOpax.
Co3anre BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB MOCTPOEHUS
ITocTpoenue ceuenuii B mupamuse, Kyoe mo TpémM ToukaMm Ha pEOpax.
Cozanne BBIHOCHBIX YEPTEXKEHN U 3alMCh 1IAar0B OCTPOEHUS

17

[TocTpoenue ceuenunii B mupamMu/ie, Kyoe mo Tpém ToukaMm Ha pEopax.
Co3anre BBIHOCHBIX YEPTEXKEN U 3aIUCh 1IaroB MOCTPOEHUS

18

IToBTOpenue nuanumerpun: Teopema 0 NPONOPLMOHATIBHBIX OTPE3KaX.




[TomoGue TpeyrobHUKOB

[ToBTOopenue manumerpun: Teopema MeHnenas. PacueTsl B ceueHUsIX Ha

19 BBIHOCHBIX 4epTexax. McTopus pa3BUTHS IUIAHUMETPUU U CTEPEOMETPUHU

20 Konrponsnas padora "Axkcuomsl crepeomerpun. CeueHus"
B3anmHoe pacnionoxeHue npsaMbIx B IpocTpaHcTBe. CKpeluBarommecs

21 npsimble. [IpusHaku ckpemuBaronmxcs npsmeix. [lapannensHbie npsMoie B
MIPOCTPAHCTBE
TeopemMa 0 CyleCTBOBaHUM U €IMHCTBEHHOCTHU MPSAMOM NapajlIeIbHOU

29 JTAHHOW MPSIMO#, TPOXOAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKaleH Ha
JaHHOU npsmoi. JlemMma o nepeceyeHun napajieabHbIX MPSAMBIX
IIJIOCKOCTBIO

23 [TapannensHOCTB Tpex NpsMbIX. TeopeMa 0 TpEX napayyIeIbHbIX IPSIMBIX.
TeopeMa 0 CKpemMBaOLIUXCS MTPSAMBIX

24 [TapannensHoe npoektrpoBanue. OCHOBHBIE CBOMCTBA MapaJICILHOTO
npoekTupoBanus. M300paskeHne pa3HbIx GUTyp B apaJICIbHOM MPOEKIIUU

o5 LentpanbHas npoeKus. YTOJI C COHAIIPaBICHHBIMU CTOPOHAMH. YTOI
MEXy MPSIMBIMU

26 3aiauyu Ha J0Ka3aTeIbCTBO U UCCIEI0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE
[ToHsTHA: MapaJIENbHOCTD NPSIMOM U IIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

27 MapajuIeIbHOCTU MPSIMON U TUIOCKOCTH. CBOMCTBA NapauIeIbHOCTH MPSIMON
U TJIOCKOCTH

28 ['eomeTpuueckue 3a1aun Ha BBIYUCIICHUE U I0KA3aTEIHCTBO, CBSI3aHHBIE C
MapajuIeTbHOCTHIO MPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE

29 [TocTpoeHue ceueHus, MPOXOASILIETO Yepe3 JaHHYIO MPSAMYIO Ha YepTekKe U
MapaJUIENbHOIO IPYTOu NMpsAMoil. Pacuér oTHomEHNI

30 [TapannensHas npoexus, MPUMEHEHUE VISl TOCTPOCHUS CEUCHHM KyOa U
napauienenumnena. CBoKWCTBa MapajiesenuIea U Ipu3Mbl

31 [Tapannensublie miockocTu. [Ipu3Haky napanienbHOCTU JBYX IUIOCKOCTEH

39 TeopeMa 0 napasnienbHOCTU U €JUHCTBEHHOCTH TUIOCKOCTH, TPOXO/SIIEH
yepe3 TOUKY, HEe TPUHAAJICKAITYIO JAHHOU MJIOCKOCTH U CIIEJICTBUS U3 HEE

33 CaolicTBa napajuIebHBIX IJIOCKOCTEN: O MapaJIEIbHOCTH MPSIMBIX
TepeceveHMs IPH MEePECEUCHUH ABYX MapalIeTbHbIX MJIOCKOCTEH TpeThen
CaoiicTBa mapamienbHbIX MIIOCKOCTEN: 00 0Tpe3Kax mapaieIbHbIX MPSIMBIX,

34 3aKJTIOYEHHBIX MEXKy MMapauieIbHBIMU MIJIOCKOCTSIMU; O MIEPECEUEHUN
MIPSIMOH C IBYMsI TapaJlIeIbHBIMU TITIOCKOCTSIMU

35 KonTponpnas pabota " [lapamnensubie npsmbie. [lapannensHocTh
IJI0CKOCTEN"

36 [ToBTopenue: Teopema I[udaropa Ha mmockocTu

37 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOIBHOTO TPEYTOJIbHUKA
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CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapauIesenuIeaa

39 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapalijiesieumese

40 [lepneHquKyIApHOCTD NPSMOM U TUIO0CKOCTH. IIpu3Hak
NEPIEHIUKYISIPHOCTH MIPSIMON U TUNIOCKOCTH

41 [TepnienaAnKyIApHOCTD NpsSIMOi U TI0CKOCTU. [Ipu3Hak
NEPIEHIUKYISIPHOCTH MIPSIMON U TUNIOCKOCTH

42 Teopema 0 CyleCTBOBAaHMM U €IMHCTBEHHOCTH MPSMOM, IPOXOIAIIEH Yepe3
TOYKY IPOCTPAHCTBA U NEPIEHAUKYJISIPHOM K IIJIOCKOCTH

43 [InockocTu ¥ epneHANKYISPHBIE UM IIPSIMbIE B MHOTOIPaHHUKAX

44 Kontponbnas padota "[leprneHuKyaspHOCTD MPSMOKN U TIOCKOCTH"

45 [lepnennukynsp u HakiaoHHas. [locTpoenue nepneHANKyJsipa U3 TOUKU Ha
PSIMYIO

46 [lepnennukynsp u HakiaoHHas. [locTpoeHue nepneHAuKyJsipa U3 TOUKU Ha
PSIMYIO

47 Teopema o Tpéx nepneHAUKyIApax (Mpsmas U oOpaTHas)

48 Teopema o Tpéx nepneHaUKyIApax (MpsiMas U 00paTHAS)

49 VYroa Mexay CKpelrBaOIIMMUCS PSIMbIMU

50 VYroa Mexay CKpeluBaroIIUMHUCA PSIMbIMU

51 KonTponbnas padota "TTII, Yron Mexxay CKpeluBarOIMMHUCS MPSIMbIMA"

59 [Touck neprneHauKyIIpHBIX MPSAMBIX C TOMOILBIO MEPIEHANKYIISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE

54 [TocTpoenue ceueHuit kyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NPOEKINH

55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MHUPaMUIbI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [ImockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak neprneHIuKyISIpHOCTH MPSIMON U TNIOCKOCTHU KaK CIIEACTBUE
CUMMETpUU

58 [IpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 IMITIOCKOCTH

59 IIpaBriibHBIE MHOTOIpaHHUKU. Pacyér paccTosHUI OT TOYKHU A0 IUNIOCKOCTH

60 CrniocoOsl Ol'vaCTI/ITI) neupneHm/IKyMpH: CUMMETpHUS, CIABUT TOYKHU IO
napajuieIbHOM npsAMoit

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PACCTOSTHUI

62 KonTponbhas pabota "B3aumHoe pacnonoxeHue npsMbIX U MIIOCKOCTEN B
npocTpaHcTae”

63 [ToBTOpEeHMeE: yroyi Mexay NpssMbIMU Ha IIJIOCKOCTH, TPUTOHOMETPHS B

MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB
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IToBTOpEHME: YroJI MEKAY CKPEIIUBAIOIUMUCA MIPSIMBIMU B IIPOCTPAHCTBE

65 JByrpanubiii yroj. CBONCTBO JUHEUHBIX YIJIOB ABYTPAHHOTO yTJiia

66 JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX YIJI0OB JBYTPAHHOIO yIia

67 IlepnenaukynspHble I0CKOCTH. CBOMCTBA B3aUMHO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

68 IIpu3Hak nepneHuKyISIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMOU
IIEPECEYECHUS IBYX INIOCKOCTEN NIEPIIEHIUKYIIAPHBIX TPETHEN INIOCKOCTH

69 [IpsimoyronbHbIN Napasuienenunen; Kyo; U3MepeHus, CBOUCTBa
IIPSIMOYTOJIbHOIO NIapaJuleIenuneia

70 Teopema o nuaroHanu NpsAMOYTrOJBHOIO MApaJIENICIUIIE A U CIEICTBUE U3
HEeE

71 CrepeoMeTpuuecKre U NPUKIIAAHbIE 33]]a4l, CBA3aHHbIE CO B3aUMHBIM
PacCIoJI0KEHUEM NPSAMBIX U INIOCKOCTH

79 [Tapa napaienbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIIUXCS MPSMBIX,
paccTosiHUE MEXY CKPEUIMBAIOLIMMUCS MPSMBIMU B IIPOCTHIX CUTYaLUAX

73 PaccTosiHMe OT TOYKH 10 INIOCKOCTHU, PACCTOSIHUE OT MPSMOM 10 IMJIOCKOCTH

74 Boruncnenue paccTossHUN MEX/y CKPELUBAIOLIUMUCS MPSIMBIMU C
MTOMOLUIBIO NEPIEHIUKYISIPHON IIIIOCKOCTH

75 Tpéxrpannslii yroj, HepaBeHCTBA JJIs TpEXTpaHHbIX yIiIoB. TeopeMa
[Tudaropa, TeopemMbl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO yTIIa

76 DneMeHTHI chpepruuecKoil reoMeTpum: reoIe3nUecKre JIMHUM Ha 3emiie

77 KonTponbnas padora "Yrisl u paccrossHus"

78 CucremaTtuzanus 3HaHuN "MHOTOrpaHHUK M €T0 3JIEMEHTHI"

79 [Inpamupa. Buael nupamun. [IpaBunpHas nupamuia

80 ITpusma. IIpssmMas u HaknoHHas npusmsl. [IpaBunbHas npusma

81 [Ipsimoii napaienenunes, NpsIMOYTOJIbHBIN Mapaenenumnes, Kyo

82 Brinyknbie MHOrorpanHuku. Teopema Oitniepa

83 Boinyknble MHOrorpanauku. Teopema Oitnepa. [IpaBunbHble 1
MIOJIyIIPaBUJIbHBIE MHOTOTPaHHUKHU

84 KonTponbhas padorta "MHuororpanHHuku"

85 IlonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE

86 CymMa BEKTOpOB

87 Pa3nocTh BekTOpOB

88 [TpaBuio napamenenumnena

89 YMHOK€EHNE BEKTOpa Ha YNCIIO0

90 Pa3noxxenue BekTopa 1o 0azucy TpéX BEKTOPOB, HE JIEXKAIIUX B OJJHOM
MJI0CKOCTH

91 CkansipHO€ IpOU3BEIEHUE

92 Brruucnenue yria Mexy BEKTOpaMu B IPOCTPAHCTBE




93 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

96 Kontponbnas padota "BekTopsl B mpocTpancTse"
97 O06o01IeHre U cHCTeMaTU3alus 3HAHUN

98 O060011IeHrEe ¥ cUcTeMaTU3alus 3HAHUI

99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

100 HroroBas koHTpoJIbHAs paboTa

101 Hrorosas koHTpobHas paboTa

102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 102




11 KJIACC

Ne i/ Tema ypoka

1 [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa HA MJIOCKOCTH U B
npocTtpaHcTae"

2 IToBTOpenue Temsl "CkaliipHOE ITPOU3BENEHNE BEKTOPOB"

3 IToBTOpEeHMEe TeMbl "BbruncieHue yria Mex,y BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpeHue TemMbl "YpaBHEHHE TPSAMOM, TPOXOIAILIECH Yepe3 IBE TOUKU"

3) YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTU B OTPE3KaxX

6 YpaBHEHHE MIIOCKOCTH, HOpMaJib, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousseneHue

8 JlunHeitHble HEpaBEHCTBA, JINHEHHOE MPOTrPAMMUPOBAHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAHUE

10 AHaIUTHYECKHE METO/IBI pacuéTa yriia Mexay IpsIMbIMHU B
MHOTOTpaHHHKaX

1 AHaJIUTHYECKHE METO/Ibl pacuéTa yrjia Mex/ay IIOCKOCTSIMU B
MHOTOTpaHHHUKAX

12 dopmysa pacCTOSAHUS OT TOUKH JI0 IJIOCKOCTU B KOOPAMHATAX

13 HaxosxeHue pacCTOsSHUM OT TOYKH /10 TMJIOCKOCTH B KyOe

14 HaxoxneHnre paccTossHUN OT TOYKHU 10 TUIOCKOCTH B MPABUILHON
nupamuie

15 KonrtponsHas padora "AHnanutudeckas reomerpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHbIE MHOTOTPaHHUKHI

17 CeueHunst MHOTOTPaHHUKOB: METO/I CJIEJIOB

18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IIEPECEUCHUS
IPSIMBIX U IIJIOCKOCTEHN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapaljiesIbHbIe CEYEHUS

20 [TapamienpHble MpsIMBIE U TUIOCKOCTH: PacU€T OTHOIIEHUN

91 [TapannenpHble MpsIMbIE U TUIOCKOCTH: YTJIbI MEXKAY CKPEIIMBAIOIIUMUCS
PSIMBIMU

99 [lepnieHauKyIsIpHBIE IPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIE NTAphI
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN U NPSMBIX, CHMMETPUH MHOTOTPaHHUKOB

23 [lepnieH UKy IsIpHBIE MPSAMBIE U TUIOCKOCTH: TEOPEMa O TPeX
nepHeHIuKyIsIpax

24 [lepnieHquKyIsIpHBIE MIPSMbIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHME: MIIOIIAN MHOTOYTOJIbHUKOB, (DOPMYJIIBI 115 TUTOIIA/IEH,
COO00pakeHus MOJ00us

26 [ToBTOpEHME: TUIOITAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUTSI TUIOIIAICH,




CO00pakeHUs MOJ00us

[ToBTOpEHME: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUISl TUIOIIAICH,

27
COO00paxKeHus MoJ00us

98 [Inomany ceyeHnit MHOTOTPAHHUKOB: ITIOMIA N TOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH, COOOpaXkeHus mo100us

29 [Tmoniaan ceyeHnii MHOTOrpaHHUKOB: IUIONIAAM TOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpaKEHUs MOA00Us

30 KoHntponbnas padora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUS
MHOIOTPaHHHUKOB"

31 O0BEM Tema. O0BeM TPAMOYTOJIBHOTO MapasuIeIeIuIIe /1a

32 3anaun 00 yABOEHUHU Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIMH yIJia

33 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C 00bEMOM MPSIMOYTOJILHOTO
napasuieNienunena

34 [TpuknagHbIe 33129, CBA3aHHBIEC C BBIYUCICHUEM 00bEMa MPSIMOYTOJILHOTO
napajuiesenumne1a

35 O0BbEM MIPAMOIA TPU3MBI

36 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C BHIYUCIEHUEM 00bEMOB MIPSIMON
MIPU3MBI

37 [TpuxnanHble 3a1a4u, CBA3aHHbIE C 00bEMOM MPSAMOI IPU3MBI

38 Brruuciienue 06EMOB Tell € MOMOIIBIO ONpeAeaEHHOro uuTerpana. OobéM
HAKJIOHHOM MPU3MBI

39 Brruucnenune o0bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro nHTerpaita. Oobém
TTUPAMHU/TBI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM
YTJIIOM

41 ®opmyna o6béMa nupamuel. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLITUM
yIJIOM

42 CrepeoMeTpHuueckye 3aauu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI

43 CrepeomeTpHuuecKHe 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU MUPaMU/IbI

44 [Tpuknagueie 3agaun o Teme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM
TTUPAMH/TBI

46 [Tpumenenne 060bEMOB. Boruncienne paccTosIHUS J10 TUIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHHKA"

48 [{umHAprYecKas MOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON
MIOBEPXHOCTHU

49 Humuaap. [psmoit kpyroout munuHap. [lnomanae moBepXHOCTH MIMHIPA

50 Konnueckasi moBepXHOCTh, 00pa3ylolre KOHnUecKoi nosepxHoctu. Konyc

o1 CeueHne KOHyca INIOCKOCTBIO, MapajljIeIbHOM MIIOCKOCTH OCHOBAHUS
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VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KkO0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOW MOBEPXHOCTH | MOJIHOM MTOBEPXHOCTH KOHYCA

55 CrepeoMeTpuuecKre 3aJa4l Ha J0Ka3aTeIbCTBO U BHIYUCIICHUE,
IIOCTPOCHHUEM CEUEHUI LWINHIPA, KOHYyCa

56 CrepeoMeTpHuuecKkue 3aja4ui Ha J0Ka3aTeIbCTBO U BHIYHUCIICHHE,
MOCTPOCHHUEM CEUEHUH IIMINHIPA, KOHYyCca

S7 [TpuxnanHele 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM

58 [Tpuxnannelie 3a1a4u, CBSI3aHHBIE C LHJIUHAPOM

59 Cdepa u map

60 [Tepeceuenue cepsl u mapa c miaockocteto. Kacanue mapa u cepsr
IUIOCKOCTBI0. B u m300pakenue mapa

61 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr
IJIOCKOCTHIO. Buj u n3obpaxenue mapa

62 Ypasnaenue chepsl. [Ltomanes chepsl u e€ gacrei

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTpHuuecKre 3aJa4ul Ha J10Ka3aTeIbCTBO U BBIUHUCIICHHUE, CBA3aHHbIE
co cdepoii u mapom, MOCTPOSHUEM UX CEUEHHUH IIOCKOCTHIO

65 CrepeomeTpHuuecKkue 3aJ1aun Ha JOKa3aTeIbCTBO U BEIUUCIICHHUE, CBSI3aHHbIE
co chepoii 1 mapoM, IOCTPOCHUEM UX CEYEHHUH MIIOCKOCTHIO

66 [Tpuknanubie 3a1a4u, CBI3aHHBIE CO cepoi U mapoM

67 [ToBTOpEHME: OKPYKHOCTH HA IIOCKOCTH, BEIYMCICHHUS B OKPYKHOCTH,
CTaHJapTHBIC TOA00US

68 Paznuunble KOMOMHALIMY TeJ BpaIlleHUs] © MHOTOIPaHHUKOB

69 3amaum o Teme "Tena v MOBEpXHOCTH BpameHus"

70 3anauu o reme "Tena U MOBEPXHOCTH BpaleHus"

71 KonTponbHast pabota "Tena u HOBEpXHOCTH BpaleHUs "

72 O6wém nunuaapa. Teopema 06 00BEME IPSIMOTO UITMHPA

73 Brrunciienue 06EMOB Tell € MOMOIIBIO ONpeAeaEHHOro uuTerpaina. OobpéM
KOHYyca

74 [Tnomaau 6OKOBOM M MOTHON MTOBEPXHOCTH KOHYyCa

75 CrepeomMeTpHUeCKHEe 3a/1a4H, CBSI3aHHbIE C BBIYMCIEHHEM 00BEMOB
HUIMH]IPa, KOHyCca

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U IO TOBEPXHOCTEH Ten"
O0béM 1mapa u mapoBoro cexkropa. Teopema 06 06wEMe mapa. [Tnomanp

77 cheprl. CTepeoMeTprudeCcKHe 3a1a9d, CBI3aHHbIE C BRIYUCICHUEM 00BEMOB
nIapa, apoBOro CerMEHTa U IapoBOT0 CEKTOpa
[Tpuknaaneie 3agauun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa

78 U momaipio chepbl. COOTHOUICHUS MEXIY TUIOIAAIMU TTOBEPXHOCTEH 1

00BEMaMU ITOTOOHBIX TEN




[TonoGHbIe Tena B mpocTpaHcTBe. M3mMeHenue o6bEma rpu 1mogoouu.

79 CrepeoMeTpHuuecKkue 3aJ1auu, CBI3aHHbIE C BHIYHCIEHUEM 00BEMOB TEI U
IJI0IIaIei TOBEPXHOCTEN

80 KonTponbras pabota "[lnomanyu moBepXHOCTH U 00BEMBI KPYTIIBIX T

81 JBuxenus npoctpancTBa. OtoOpakeHnus. JIBI>KeHUs U paBeHCTBO QUTYD.
OO01e CBONCTBA ABUKEHUNA

82 Bunbl nBuKEHUN: IapaJulebHbIN IEPEHOC, HEHTPAIbHAS CHMMETPHSI,
3epKajibHasi CUMMETPHS, [IOBOPOT BOKPYT MPSMOi

83 [TpeoOpaszoBanus momobwust. [Ipsmas u chepa Ditnepa

84 ['eomeTpryeckue 3aa4u Ha MPUMEHEHUE JIBUXKEHUS

85 Konrponsnas padora "Bekropsl B mpocTpaHcTse"
Ob6o6maroee noropenue 11 noHsaTuit 1 MeTo0B Kypca reomerpun 10—

86 11 knaccoB, cucremaTusanus 3Hanuii: "l[lapamienbHOCTh TPSMBIX U
IJIOCKOCTEH B IIpocTpaHCcTBE"

87 O6o6matomiee nopropenue 11 nousituii u MeTof0B Kypca reomerpuu 10—
11 knaccoB, cucremaTu3anus 3Hanuil: "BekTopsl B mpocTpancTse"

88 O6o6maromiee nopropenue 11 nousituii u MeTof0B Kypca reomerpuu 10—
11 kmaccoB, cuctemaTu3aius 3Hanuii: "BexTopsl B mpocTpancTse"

89 O6o6maromiee nopropenue 11 nmonsTuii u MeTogoB Kypca reometrpuu 10—
11 xmaccoB, cucremarusanus 3HaHui: "OO6beM MHOTOTpaHHHUKA"

90 O6o6maromiee nopropenue 11 nonsiTuii u MeTof0B Kypca reomerpuu 10—
11 xmaccoB, cucremarusanus 3HaHuii: "OO6beM MHOTOTpaHHHUKA"
O6o6maromiee nopropenue 11 nonsiTuii u MeTof0B Kypca reomerpuu 10—

91 11 kmaccoB, cuctemaruzarus 3Hanuii: "[1momanu moBepxHoCTH U 00BEMBI
KpYyTibIX Ten"
Ob6o6maroee noropenue 11 noHsTuit 1 MeTO0B Kypca reomerpun 10—

92 11 xnaccoB, cucremarusanus 3HaHui: "[1n011a111 TOBEPXHOCTH 1 OOBEMBI
KpYyTibIX Ten"

93 HToroBas KOHTpOJIbHAsA paboTa

94 Htorosast koHTpoJIbHAs paboTa

95 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3allvsl 3HAHUN

96 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHI
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHI
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHHU

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT ui




101 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

102 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 102
YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

['eomeTpusi. 10-11 knaccel: yueO. aist o01eoopa3zoBart. opranu3aiuii: 6a30BbId 1
yriy6:. ypoBHu — M.: [IpocBemenue, 2023, PexkomeHn10BaHO MUHHCTEPCTBOM

oOpa3oBaHus u Hayku PD

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Ennnoe copeprxanue ooiero oopasosanus - https://www.edsoo.ru/

[Tpo Bcepoccuiickue nmpoBepodHbie padboThI - hitps://vpr-sdamgia.ru/

Pemy BIIP - https://vpr.sdamgia.ru/

WuTepakTrBHas paboyas TeTpaab - https://skysmart.ru/

Poccuiickas anextponHas mkona - https://resh.edu.ru/

4EI'D - https://4ege.ru/gia-in-9/

Pacneuarait u pern - https://www.time4math.ru/

Sxnace - https://www.yaklass.ru







