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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-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIATh M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTABIIAIONIEH mpeaMeTHol obnactu «Maremaruka 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, CBSI3aHHOTO C UCTHOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M 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 reOMEeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHNE YMEHHUS PacliO3HaBaTh Ha YepTexkax, MOACIAX U B pealbHOM
MHUpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

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

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTcs:  «lIpsiMble W IJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTiIyOJIEHHOM ypOBHE OOydYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoil padboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH M HaBBIKAMH ITOCJICI0BATEIBLHO M MIOCTYATENBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHHUIO TEOMETPUU Ha YIrayOJEHHOM YPOBHE MO3BOJISET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOIIKEHUIO M3YyUYCHUS MaTeMaTHKU 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 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  MNpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yTila. TPEXIpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: nN-yrospHas nDUpaMuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
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 TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
NUpaMUIblL.

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.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOXKEHUUM BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUM. BuIbl JBWXEHUW: TMapajuiesibHBIA MEepeHoc,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyAONIOOUs, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareéMaTH4eCcKoMy  OOpa30BaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
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, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM ACATEIbHOCTH, JTAroB eé
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 PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK KiaccU(UKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh CMmoco0 penieHus ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  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, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATU3UPOBATh,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

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 IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXICHUA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa pelIeHus
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBACHATH TPUUUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelIeHHH YYeOHbIX 3aJa4, HOPUHUMATh Ieb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHHOBBIX (opMax paboThl (0OCYykIAeHUS, OOMEH MHEHHUM,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 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: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKa  pelIeHUsT MaTeMaTUYecKd  CcPOopMyIMPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU T
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 u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpHU
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
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, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHYeCKu  CPOPMYyIHMPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
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 TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie — Ipakrtueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH NMPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bceero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTelbHbIE
padoThI padoTbI pecypenI
OcHOBHBIE IpaBUJIa U300pAKEHUS HA 200, -
1 PHCYHKE IIOCKOCTH, apaJlIEIbHbIX 1 6. 0 9' o4
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA A
[ToHsATHS cTepeoMeTpHUM: TOUKA, NIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE 2.09. -
2 IpaBuiIa H300pakeHNs HA PUCYHKE 1 6.09.24
TUTOCKOCTH, MapaJuIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: Eepecekarolecs MIOCKOCTH, 2.09. -
3 nepeceKaroIuecs npsiMast ¥ II0CKOCTh; 1 6.09.24
HOJIYTIPOCTPAHCTBO
[TonsTHs: nepecekarouuecs MIOCKOCTH, 9.00. -
4 nepeceKaroIuecs npsmast ¥ MIoCKOCTh; 1 13.09.24
HOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne 9.09. -
5 IPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1 13.09.24
HECYIIECTBYIOIINUX 0OBEKTOB
MHororpaHHuKH, U300pakeHne 9.09. -
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 13.09.24
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 16.09. -




CIICACTBHUA U3 HUX

20.09.24

AKCHOMBI CTEPEOMETPHH U TICPBBIC 16.09. -
8 20.09.24
CJICZICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cnencTBus U3 HuX. CriocoObl 3a1aHus 16.09. -
9 N 20.09.24
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTRBE.
O003HaYeHUSs MPSAMBIX U TUIOCKOCTEH
N306paxkenue ceueHuit nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX 93.09
10 pEopa. M300pakeHue nepeceueHust 27' 0 9' 2_4
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue A
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU
N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX 93.09
11 pEopa. N300pakeHue nepeceueHust 27' 0 9' 2_4
MOJTyYEHHBIX TUIOCKOCTeN. PackpammBanue R
MOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU
N3o06paxkenue ceueHunii nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YE€pPe3 UX 93.09
12 péopa. N300pakeHre mepeceueHust 27' o
MOJTyYEHHBIX TUIOCKOCTeH. PackpammBanue 09.24
MOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU
N3o06paxeHne cedeHnit mupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YE€pe3 UX 30.09
13 pé6pa. N3o0paxeHue nepecedeHms 4 1 -
MOJTyYEHHBIX TUIOCKOCTeH. PackpammBanue 10.24
MOCTPOCHHBIX ceueHuu Pa3HbIMU LIBECTAaMU
14 Mertoa cnefoB it MOCTPOSHUS CeUEHUN 30.09 —




4.10.24

Meron cnenoB A1 IOCTPOCHUS CCUECHHUM. 30.09 —
15 CaoiicTBa nepeceyeHui NpsIMbIX U 4.10.24
IJIOCKOCTEHN
MerTon ciie10B U1l IOCTPOEHUS CEUEHUI. 14.09. -
16 CgoiicTBa ?epecequHH HPSMBIX U 18.10.24
IUIOCKOCTEH
[TocTpoenue ceuenuii B nupamuie, Kyoe
17 o TpéM Toukam Ha péopax. Coznmanue 14.00. -
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB 18.10.24
HOCTPOCHHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe
18 o TpéM ToukaM Ha péopax. Co3gaHue 14.00. -
BBIHOCHBIX YEepPTEKEH U 3aIIUCh 111aroB 18.10.24
MIOCTPOCHHSI
[TocTpoenue ceuenuii B nupamuie, Kyoe
19 1o TpéM Toukam Ha pébpax. Coznanue 21.10. -
BBIHOCHBIX YEepPTEKEN U 3aIIUCh 111aroB 25.10.24
MOCTPOCHHSI
[TocTpoenue ceuenuii B nupamue, Kyoe
20 no TpéM ToukaM Ha pébpax. Co3nanue 21.10. -
BBIHOCHBIX YEPTEKEH 1 3aIiCh [1aroB 25.10.24
TIOCTPOCHHSI
[ToBTropenue nnanumerpuu: Teopema o 21.10. -
21 PONOPLHMOHATBHBIX oTpe3Kax. [Tomobue 25.10.24
TPEYTOJILHUKOB
99 [ToBTOpenue mnanumerpun: Teopema 28.10. —
Menenas. PacyeTsl B ceueHHUsX Ha 1.11.24




BBIHOCHBIX 4epTrexax. Mcropus pa3surus
IJIAHUMETPUHU U CTEPEOMETPUH

KoHnTtponbHas pabora "AKCHOMBI 28.10. -
23 crepeomerpun. Ceuenus" 1.11.24

B3anmHOe pacnoyioxKeHue NpsMbIX B

npoctpaHcTBe. CKpelBaroIuecs 28.10. —
24 npsMele. [Ipu3Haku ckpenmBaromuxcs 1.11.24

npsameix. [TapamuienbHblie npsmble B

IPOCTPaHCTBE

Teopema o CylIeCTBOBAHUU U

€IMHCTBEHHOCTH IPSMOI1 NapasiebHOMI
o5 JTAHHOU TIPSIMOM, IPOXOASILEH Yepe3 TOUKY 4.11.-

IIPOCTPAHCTBA U HE JIXKAIIEH Ha JaHHOU 8.11.24

npsMoi. JleMMa o nepecedeHun

napaIeNbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCT TpeX NpsAMBIX. Teopema o 4.11.-
26 TpEX Mapajule’bHbIX IPAMBIX. Teopema o 8.11.24

CKPELIMBAIOIIUXCS TPSIMBIX

[TapannensHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOWMCTBA MapaJIICILHOTO 4.11-
2t poeKTHpoBaHus. M300paxeHne pa3HbIX 8.11.24

¢buryp B napajsienbHON NPOEKIMU

[lenTpanbHast MpoOEKIMsA. YTOII ¢ 1111
28 COHAIpPaBJIEHHBIMU CTOPOHAMH. YTOI o

15.11.24

MEXIY TPSIMBIMA

3anauun Ha J0KA3aTeNbCTBO U 11.11.-
29 UCCIIEIOBaHKE, CBSI3aHHBIE C 15.11.24

pPacroJIOKEHUEM MPSMBIX B IPOCTPAHCTBE




[ToHATHS: mapauIeIbHOCTD NPSAMOM U

IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak 11.11.-
30 MapajuIeIbHOCTU MPSIMOU U TIOCKOCTH. 15.11.24
CaBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH
I'eomeTprueckue 3a/1a4n Ha BHIYUCICHUE U
31 JI0KA3aTeJIbCTBO, CBA3aHHEIE C 25.11.-
NapaJIeIbHOCTHIO MPAMBIX U IIJIOCKOCTEH B 29.11.24
MIPOCTPAHCTBE
[TocTpoeHne cedeHus:, MPOXOASIIETO Yepes3
JAHHYIO TIPSAMYIO Ha YepTeXe U 25.11-
32 napajuieIbHOTO IPYyroi mpsiMoi. Pacuér 29.11.24
OTHOLLEHUN
[MapannenbHas MpOeKIHs, IPUMEHEHNE JITIS
MIOCTPOCHHS C€UYeHUH KyOa n 25.11-
33 napauienenuneaa. CBoncTea 29.11.24
napasuieNienune1a u IpusMbl
34 [Tapannensublie muockoctu. [lpusHaku 212. -
MapauIeIbHOCTH IBYX TUIOCKOCTEH 6.12.24
Teopema o mapamieIbHOCTH U
35 €IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOAAIIECH 212. -
yepe3 TOUKY, He MPUHAJIeKAIyI0 JaHHON 6.12.24
IIJIOCKOCTH U CJIEACTBUS U3 HEE
CaolicTBa apauieIbHBIX MIIOCKOCTEH: 0
36 NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS 212. -
IIPY [IEPECEUEHUH JIBYX NapaljIeIbHbIX 6.12.24
MIJIOCKOCTEN TpeThen
37 CaolicTBa apauieIbHBIX MIOCKOCTEH: 00 9.12.-
OTpe3Kax NapauIeIbHBIX NPSMBIX, 13.12.24




3aKJIIOUEHHBIX MEKy NapajlyIeIbHbIMUA
IUIOCKOCTSIMU; O IEPECEYCHUH MTPSIMOU ¢
JBYMs [TapajlIeIbHBIMU IIIOCKOCTAMU

38 [ToBTopenue: Teopema [ugaropa Ha iBliZ- ”
TUIOCKOCTH 12.

39 [ToBTOpEHUE: TPUTOHOMETPHS 23]?2_ ”
OpPsSIMOYTOJIBHOTO TPEYTOJIbHHKA R
CgoiicTBa Ky0a U IPSIMOYTOJILHOT'O 16.12. —

40
napajuiejenumneaa 20.12.24

41 Brrunciienue MH OTPE3KOB B KyOe 1 16.12. -
PSIMOYTOJILHOM Tapaslieenurne/ie 20.12.24
[IepnieHIUKyYIAPHOCTH NPAMOU U

4 iockocTH. [Ipu3Hak 16.12. -
NEePIEeHIUKYISPHOCTH IPSIMON U 20.12.24
IJIOCKOCTH
[IeprieHIMKYIAPHOCTH NPSAMOU U

43 iockocTH. [Ipu3Hak 23.12. —
NEePIEeHIUKYISPHOCTH IPSIMON U 27.12.24
TUTOCKOCTH
Teopema o CyIIeCTBOBaHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH ;?1224
4yepe3 TOUKY MPOCTPaHCTBA U e
NEPIEHINKYIISIPHOH K IJIOCKOCTH

45 [T1nockocTu U epneHANKYISIpHbIE UM ;3132_4
npsMble B MHOTOIpaHHHKaX e

46 [TnockocTH ¥ MepIIEeHANKYISIPHBIE UM 9.01. -




MMpAMBbIC B MHOT'OI'paHHUKAX

10.01.25

[leprienquKyIsip M HAKJIOHHASL.

47 ITocTpoeHue nepHEHUKYIISIPa U3 TOUYKA Ha 901 —
P PHEHATEHD 10.01.25
IpSAMYIO
[leprieHAUKYIISAp ¥ HAKIOHHASL. 13.01.-
48 [TocTpoeHre NepreHANKYIIApa U3 TOYKU HA 17' 0 1' o5
IPSAMYIO R
Teopema o TpEX mepreHAUKYISIpax 13.01.-
49 17.01.25
(mpsimast 1 oOpatHas)
Teopema 0 TpEX MepHeHIUKYJIApax 13.01.-
50 17.01.25
(npsimast 1 oOpaTHas)
51 VYron Mexay CKpemruBarouuMUCS 20.01. -
PSIMBIMHU 24.01.25
[Touck nepreHANKYISPHBIX TPSIMBIX C 20.01. —
52 TIOMOIIIBIO TIEPTIIEHIUKYJISIPHBIX 24.01.25
IIJIOCKOCTEMN
20.01. -
53 OproroHanbHOE NPOEKTUPOBAHUE 24.01.25
[Toctpoenue ceuenuii kyba, mpU3MBbl, 20.01
54 TPaBUIIBHON rH:IpaMI/Im)I C TIOMOIIIHFO ) 4: 0 l: 25
OPTOTOHATBHOW TTPOESKITHH
[Toctpoenue ceuenuii kyba, mpU3MBbI, 20.01. —
55 NPaBUIBHOM MUPAMUJIBI C TOMOIIBIO 24.01.25
OPTOTOHAIBHOW MPOEKIUH
20.01. -
CuMmMeTpus B IPOCTPAHCTBE
56 24.01.25

OTHOCHTEIIBHO IIOCKOCTH. ITimockocT




CUMMETPUN B MHOT'OI'PAaHHUKAX

57 [Ipu3Hak nepHneHAUKYISPHOCTH IPSIMOU U 3.02.-
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU 7.02.25
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 3.02-
paccTosSTHUM OT TOYKHU J0 INIOCKOCTH 7.02.25
59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér 3.02-
paccTOSTHUM OT TOYKHU J0 TNIOCKOCTH 7.02.25
Crioco0Ob!I OIyCTUTH MEPIIECHAUKYJIISIPHI: 10.02
60 CHUMMETPHSI, CIIBUT TOYKH TI0 Sl
TP, GABHY TO 14.02.25
napauIeIbHOM MPSIMOi
CnBur no HenapaJieabHOU MPAMOH, 10.02 -
61 . 14.02.25
U3MEHEHHE PACCTOSHUM
KonTponbnas pabora "B3aumuoe 10.02 —
62 pacIookKeHNe NPSIMBIX U MIOCKOCTEH B 14.02.25
npocTpaHcTae”
[ToBTOpEHUE: Yroa MEKIY MPSAMBIMA Ha
63 MJIOCKOCTH, TPUTOHOMETPHS B 25.02.-
MIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMa 28.02.25
KOCHHYCOB
[ToBTOpEHME: YrOJI MEXKIY 25.02.-
64 CKPEIIUBAOIIUMUCS TIPSIMBIMU B 28.02.25
IPOCTPAHCTBE
65 I'eomeTpuueckre METOIbI BEHIYUCICHUS 25.02-
yTiia MeXIy MPSMBIMUA B MHOTOTpPaHHUKAX 28.02.25
66 JByrpannbiii yron. CBOMCTBO JTMHEWHBIX 3.03. -
YIJIOB ABYTPAHHOTO yTia 7.03.25




[lepnennukynsapuble miaockoctu. CBoiicTBa

3.03. -

67 .
B3aMMHO TIEPIICHIUKYJISIPHBIX MJIOCKOCTEH 7.03.25
[Ipu3Hak nepneHIuKyISIPHOCTH

68 IUIOCKOCTEH; Teopema o MpsiMOit 3.03. -
MepPECeUCHHUs IBYX TIOCKOCTEN 7.03.25
MEPICHIUKYIISIPHBIX TPEThEH MIOCKOCTH
[IpstMoyTONBbHBIN Napasienenunes; Kyo; 10.03. —

69 U3MEpPEHUs], CBOICTBA IPSIMOYTOJIEHOTO 14.03.95
napaienenunea

70 Teopema o AuaroHanu NPSMOYTOJILHOTO 10.03. -
napasuiesienueia u cleACcTBUe U3 Heé 14.03.25
CrepeoMeTpHUECKUEe U TIPUKIIATHBIC 10.03. —

71 3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM 14.03.25
PACTIONIOKEHUEM TIPSMBIX U TUIOCKOCTH
[ToBTOpEHME: CKpEUTUBAIOINECS MPSMBIE, 17.03.

72 napasuieIbHbIe MIIOCKOCTH B CTaHJAPTHBIX 91.03.25
MHOTOTPaHHHUKAX
[Tapa mapanmienbHbIX IUIOCKOCTEH Ha

73 CKPEIIUBAIOIINUXCS MPSMBIX, PACCTOSIHHE 17.03. -
MEXTy CKPEIUBAIOIUMUCS IPSIMBIMU B 21.03.25
MIPOCTBIX CUTYAIUIX

74 PaccrostHue oT TOYKH 10 MIOCKOCTH, 17.03. -
paccTOsiHUAE OT MPSMOM JI0 TIOCKOCTH 21.03.25
Breruncnenue pacCcToOSHUN MEXITY 24.03.

75 CKPEIIUBAIOIIUMHUCS TIPSIMBIMU C TIOMOIIIBIO 5 8. 0 3' o5
NEePIEeHIUKYISIPHON MJIOCKOCTH

76 TpéxrpaHHblii yroJ, HEPaBEHCTBA AJIs 24.03. —




TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yria

28.03.25

77 DneMeHTHI chepruiecKoil reOMeTpuu: 24.03. -
reoIe3MuecKue JTMHUN Ha 3emIe 28.03.25
KonTponbnas pabota "Yrisl u 31.03. -

78
paccrostHus" 4.04.25
CucremaTtuzanus 3Hanuii "MHOTOrpaHHUK 31.03. -

& i ero " 4.04.25

JIEMEHTBI
ITupamupa. Buasl nupamug. [lpaBunbHas 31.03. -

80 . 4.04.25

pammua

81 [Tpusma. IIpsiMas 1 HaKIOHHAS IPU3MBI. 14.04. -
ITpaBuiibHas mpusma 18.04.25

82 [Ipsimoit mapannenenunesn, 14.04. -
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo 18.04.25

83 Brinykisle MHOrorpanauku. Teopema 14.04.
Ditepa 18.04.25
Brimykisie MHOTOTpaHHUKH. Teopema 21.04

84 Oiinepa. [IpaBuiibHBIE 1 TOTYITPABUIIBHBIE 25 04.95
MHOTOTPaHHUKH

21.04. —

85 Kontponbhast pabora "MHororpanHuxu" 25.04.25
IToHsiTHE BEeKTOpa Ha MJIOCKOCTH U B 21.04. -

86 25.04.25

POCTPAHCTBE




28.04. -

87 CymMa BEKTOpOB 2.05.25
28.04. —
88 Pa3HocTh BEKTOpPOB 2.05.25
28.04. —
89 [IpaBusno napamienenumnena 2.05.25
5.05. -
90 VYMHOXEHHE BEKTOpa Ha YUCIIO 9.05.25
Paznoxenne BekTopa 1o 6aszucy Tpéx 5.05. —
91 BEKTOPOB, HE JIEKALIUX B OJJHON 9.05.25
IUIOCKOCTH
5.05. -
92 CkayisipHOE MTPOU3BE/ICHUE 9.05.25
03 Borunicnenue yriia Mex1y BEKTOpaMu B 12.05. -
POCTPaHCTBE 16.05.25
94 [Ipocreitmme 3aga4n ¢ BEKTOpa 1205 -
TEHIIHE 33/1a41 C BEKTOPAMHU
16.05.25
95 IIpocteiimme 3aga4u ¢ BEKTOpaMu 205
16.05.25
o6 - 5 19.05. -
pocTeiile 3a1aun ¢ BEKTOpaMHu 23.05.25
19.05. -
97 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 23.05.25
19.05. -
98 O0001eHre U cUCTEMaTU3ALNS 3HAHUI

23.05.25




99

O00011IeHUE U CUCTEMATU3ALIUS 3HAHUM

25.05. —

30.05.25
25.05. —
100 HroroBast koHTpoIbHAs paboTa 1 30.05.25
25.05. —
101 HroroBast KOHTpOJIbHASE paboTa 1 30.05.25
25.05. —
102 O00011eHNEe U cUCTEMATH3allNs 3HAHUH 1 30.05.25
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Kontpoabnbie IIpakTnyeckue A bp
Bcero u3ydeHusi oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa 1 2.09. -
Ha IJIOCKOCTH U B MPOCTpaHCTBE" 6.09.24
5 [ToBTOpenue tems! "CkanspHoe 1 2.09. -
IIPOU3BEIEHUE BEKTOPOB" 6.09.24
I " 2.00. -
3 OBTOpEHHE TeMbl "'Bpruncienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE" 6.09.24
4 [ToBTOpeHuUe TemMBbI "YpaBHEHHE TTPSIMOIA, 1 9.09. -
MIPOXO/ISIIEH uepe3 ABE TOUKH" 13.09.24
5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1 9.09. -
ypaBHEHHUE MIOCKOCTH B OTPE3Kax 13.09.24
6 YpaBHEHHE IJTIOCKOCTH, HOpMAaJb, 1 9.09. -
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax 13.09.24
16.09. -
7 B 1
€KTOPHOE MPOU3BECHHE 20.00.24
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 16.09. -
MpOrpaMMHUPOBAHUE 20.09.24
JIvHeiiHbIe HEpaBEHCTBA, TUHEUHOE 16.09. -
9 1 20.09.24

IPOTPaMMHUPOBaHUE




AHaIMTUYECKHE METO/IbI pacyéra yria

23.09. -

10

MEXIy MPSMBIMH B MHOTOTPaHHUKAX 27.09.24
11 AHaIMTHYECKUE METO/IBI pacuéra yria 23.00. -

MEXy INIOCKOCTSMU B MHOTOTpaHHUKAX 27.09.24

®dopMyIia pacCTOSHUS OT TOYKH JI0 23.09. -
12

IIJIOCKOCTH B KOOpIMHATAX 27.09.24

Haxoxxnenne paccTossHUI OT TOUKH 10 30.09 —
13

IJIOCKOCTH B Ky0e 4.10.24
14 Haxoxnenue paccTostHUI OT TOYKH 10 30.09 -

IUIOCKOCTH B NIPABWJIBHOW MTHPaMUIe 4.10.24

KonTtponpsHas pabora "AHanutudeckas 30.09 -
1 reometpus’” 4.10.24

pust

CeueHuss MHOTOTPAaHHUKOB: CTaHAAPTHBIE 14.009. -
16

MHOTOTPaHHUKHU 18.10.24
17 Ceue ororpa OB: METOJI CJIeJI0 14.09. -

YEeHUS] MHOTOTPDAHHUKOB: MET B
P Sl 18.10.24

CedeHust MHOTOTPaHHHUKOB: CTaHapTHBIE 14.09
18 HJ‘IOCKOCTI/I: MIePECCUCHUSI TIPSAMBIX H 1 8: 1 O: o4

TUTOCKOCTEH

[TapannenbHble psIMBbIE U TUIOCKOCTH: 21.10. -
19

napaJuleJIbHbIE CEUEHUS 25.10.24

[MTapannensHbIe PSMBIC U TUIOCKOCTH: 21.10. -
20 . . 25.10.24

pacu€T OTHONIICHUH

[NapannenbHble TPSMbIE U TUIOCKOCTH: 21.10. -
21 YTIIBI M@Ky CKPEIIUBAIOITIMHUCS 25.10.24

MMpAMbIMHA




[IepnieHauKyIsIpHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHIaPTHBIC IMaphl 28.10. —
MePIEHANKYISIPHBIX TNIOCKOCTEN 1 1.11.24
HPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIUKYISPHBIC IPSMBIC U 28.10. —
23 TUIOCKOCTH: TEOpEMa O TPeX 1.11.24
HepIeHIUKYIIIpax
[TeprieHIUKYISPHBIC IPSMBIC U 28.10. —
24 IJIOCKOCTH: BBIUMCICHUS JUTHH B 1.11.24
MHOTOTPaHHHUKAX
[ToBTOpCHME: MIOMIAIH 411.-
25 MHOTOYTOJIbHUKOB, ()OPMYJIIBI SIS 8.11.24
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut
[ToBTOpEeHwMeE: Mo 4.11.-
26 MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIS 8.11.24
iomiaiel, cooopakeHus moaoous
IToBTOpEHME: Momaan 4.11.-
27 MHOTOYTOJTbHUKOB, ()OPMYIIBI JIS 8.11.24
iomiaen, cooopakeHus moaoous
[Tnomany ceueHnii MHOTOTPaHHUKOB: 1111
28 TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha 15.11.24
YacTH, COOOpaKEeHUS O 100Mst
[Tnomaau cedeHnii MHOTOTPaHHUKOB: 11.11.-
29 TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha 15.11.24
YacTH, COOOpaKEeHUS IO 1001t
KonTtponrHas padora "[loBTopenue: 11.11.-
30 MHOTOTPaHHUKH, CEUCHUS 15.11.24

MHOTOTPaHHHUKOB"




O61éM Tena. OObeM MPSIMOYTOIBHOTO

25.11.-

31
napajuiejenumneaa 29.11.24
39 3amgaum 00 yABOCHUH Ky0a, O KBaJpaType 25.11.-
Ky0a; O TPUCEKIIUU yTia 29.11.24
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C 2511.-
33 00BEMOM MPSIMOYTOJILHOTO 20.11.24
napaJuleenuneaa
[puxiagaeie 3a1a4u, CBSI3aHHBIE C 212
4 o . L
3 BBIYHUCIICHHEM 00bEMa IPSIMOYTOIBHOTO 6.12.24
napaienenumneaa
212. -
35 O0BEM MO TIPU3MEI 6.12.24
36 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C 2.12. -
BbIUUCIIEHHEM 00BEMOB IPSIMOM MPU3MBI 6.12.24
[Ipukiagnbie 3a7a4n, CBsI3aHHbBIE C 9.12.-
37 . .
00BEMOM MPSAMON MTPU3MBI 13.12.24
Brruncnenue 06bEMOB Tell € TOMOIIBIO 9.12.-
38 omnpenenéHHoro uHTEerpana. O0sEM 13.12.24
HAaKJIOHHOM MPU3MBI
Brruncnenue 06bEMOB Tell € TOMOIIBIO 9.12.-
39 omnpenenéHHoro uurerpana. Oobém 13.12.24
HpaMUIBI
®dopmyna o0bEMa mupamuasl. OTHOIIICHUE 16.12. —
40
00BeMOB MUpaMUJ ¢ OOIITUM YTIIOM 20.12.24
®dopmyna o0bEMa mupamuasl. OTHOIIICHUE 16.12. —
41
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM 20.12.24
42 CrepeomeTpuuecKkue 3a1auu, CBI3aHHbIE C 16.12. —




00BbEMaMH HAKJIIOHHOW MTPU3MBI

20.12.24

CrepeoMeTpriecKue 3a/1a4M, CBI3aHHBIC C 23.12. —
43 ..

00BbEMaMH TUPAMHUIBI 27.12.24

[Tpuknaaneie 3agauun no reMe "OO0bEMBI 23.12. —
44 Ten", CBS3aHHbIE ¢ 00BEMOM HAKIIOHHON 27.12.24

HPU3MBbI

[Ipuknanueie 3anaun no teme "OOBEMBI 23.12. -
45 Ten", CBA3aHHBIE C 00BEMOM TN 2r.12.24

, paMuIbI

[Ipumenenue 00bEMOB. BeruncieHue 9.01. -
46

PacCTOSIHUS 70 TJIOCKOCTH 10.01.25

KonTpomnpHas padora "O0beM 9.01. -
47

MHOTOrpaHHHKaA" 10.01.25

Hunmuaapudeckast HOBEPXHOCTH, 13.01.-
48 00pa3syrolye HIHHIPHIECKON 17: 0 l: o5

MIOBEPXHOCTH
49 Humuuap. [pssMoi KpyroBon HUIMHID. 13.01.-

[Tnomaab MOBEpXHOCTH LIUIIMHAPA 17.01.25

Konnueckast moBepxHOCTh, 00pasyromue 13.01-
50 KOHHYECKOU MTOBE 17.01.25

pxHocth. Konyc

CedeHne KOHYyca MIOCKOCTBIO, 20.01. -
51 .

NapauIeIbHON MIJIOCKOCTH OCHOBAHUS 24.01.25
50 VYceuénnslit konyc. M3o00paxenue 20.01. —

KOHYCOB U YCE€UEHHBIX KOHYCOB 24.01.25

[Tnomaas 60KOBOM MOBEPXHOCTH U 20.01. -
53 24.01.25

MOJTHOM TOBEPXHOCTH KOHYCA




[Tnomans 60KOBOI MOBEPXHOCTH U

20.01. -

54
MTOJTHOW TTOBEPXHOCTH KOHYyCa 24.01.25
CrepeoMeTpuuecKre 3aa4u Ha 20.01. —
55 JI0OKa3aTeJIbCTBO U BHIYMCIICHHE, 24.01.25
MOCTPOCHUEM CEUYCHUH IIMIIUHIPA, KOHYCa
CrepeoMeTpHUYECKUE 3a]a91 Ha 20.01. —
56 JI0KA3aTeJIbCTBO U BBIYUCIICHHUE, 24.01.25
MMOCTPOEHUEM CEUECHUH LUJIMH]IPA, KOHYyCa
[TpuknagHbie 3a1a41, CBSI3aHHBIE C 3.02.-
57
ATUHAPOM 7.02.25
[IpuknanHbie 3a1a4M, CBSI3aHHBIC C 3.02.-
58 7.02.25
[IUTHHPOM
3.02.-
59 Cdepa u map 7.02.25
[Tepeceuenue cheps u 1apa c 10.02 —
60 miockocThio. Kacanue mapa u cdepsl 1 4' 02.25
IIOCKOCTHIO. Bu u nzobpakenue mapa o
[Tepeceuenue cheps u 1apa c 10.02 —
61 riockocThio. Kacanue mapa u chepbl 14.02.25
IJIOCKOCTBIO. By u n300paxeHue mapa
62 VYpaBuenne chepsrl. [Inomans chepst u eé 10.02 -
qacTeii 14.02.25
25.02.-
63 Cummetpus cdepsl 1 mapa 28.02.25
25.02.-
CrepeoMeTpHUYECKHE 33]]a91 Ha
64 28.02.25

J0Ka3aTeJIbCTBO U BBIYUCIICHUC,




CBsI3aHHBIC CO c(hepoil U mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpHuyuecKue 3aauu Ha

JI0KA3aTelIbCTBO U BBIYUCIICHUE, 25.02.-
65 CBSI3aHHBIE CO Cepoi 28.02.25
pOH M 1IapoM,
MMOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO
[Tpuknagubie 3a1a41, CBSI3aHHBIE CO 3.03. -
66 .
cdepoii u mapom 7.03.25
[ToBTOpEHME: OKPY>KHOCTH Ha TIOCKOCTH, 3.03
67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE Do
7.03.25
nmonoous
Paznuanbie KoMOWHAIMK TE BpaIICHUs U 3.03. -
68
MHOTOI'PAaHHUKOB 7.03.25
3amauu o Teme "Tena v MOBEpXHOCTH 10.03. —
69
BparnieHus" 14.03.25
20 3anaun o teme "Tena ¥ MOBEPXHOCTH 10.03. -
BpanenHs" 14.03.25
Konrtponsnas padora "Tena u 10.03. -
1 HoBe ; 14.03.25
PXHOCTH BpAICHUS
79 O06Beém munuHapa. Teopema 06 00bEME 17.03. —
NPSIMOTO LUJIMHJIpA 21.03.25
Brranciienne 00bEMOB TEIT C ITOMOIIBIO 17.03. —
73 onpenenéHHoro uHrerpana. O0bEM 21.03.25
KOHYyca
[Tnomaau 60KOBOYM U TOTHOU 17.03. -
74 21.03.25

IMMOBCPXHOCTHU KOHYCaA




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

24.08. -

& BBIYHMCIICHHEM 00BEMOB ITUIMHAPA, KOHYCa 28.03.25
I "OFBE 24.03. -
76 PHUKJIaHbIE 331a4U r[ov TeMe BEMBI U 28.03.25
JI0IA U TTOBEpXHOCTEHN Te" e
O0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00bEMe mrapa. [1nomans
cdepsl. CTepeomMeTpruyecKre 3a1auu, 24.03. -
[l . 28.03.25
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB
nrapa, mapoBOro CETMEHTa U IIapOBOTO
CeKTopa
[Tpuknagueie 3agaun 1Mo Teme "OO0BbEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u 31.03. _
78 rioaabio ceprl. COOTHOMICHUS MEXKIY 4.04.95
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN
[Tono6GHbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEMa pu MOA00OHH. 31.03. —
79 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C 4.04.25
BBIUKCIICHHEM 00BEMOB Tel U IUIOMIAeH
MTOBEPXHOCTEN
80 Kontponbnas padota "Ilnomann 2%2325_
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten" e
JBuxenust npoctpancTBa. OToOpaskeHusI. 14.04.
81 ZIBI/Iv)KeHI/ISI u paBeHSTBO ¢uryp. O6mue 18.04.25
CBOMCTBA JIBHYKECHUI
Buapl n1BukeHuil: napaieabHbIN 14.04. -
82 18.04.25

[IEPEHOC, LIEHTpaIbHasl CUMMETPUS,




3epKajbHasi CUMMETPUsl, IOBOPOT BOKPYT

pAMO
83 [IpeoOpazoBanms nomoous. [Ipsmas u 14.04. -

cdbepa Diinepa 18.04.25
84 ['eomeTrpuueckue 3ajauu Ha IPUMEHEHNE 21.04. —

JIBUKCHUS 25.04.25

KoHnTtposbHas padota "BekTopsl B 21.04. -
85 o y 25.04.25

pPOCTpaHCTBE

Ob6o6maromee nmoBropenue 11 moHsATHH 1

MeTOoJ10B Kypca reomerpuu 10-11 21.04. —
86 KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI: 25.04.25

"IlapaniensHOCTh MPSMBIX U MIIOCKOCTEN

B IIpOCTpaHCcTBE"

O6o06matomiee moBTopenue 11 moHsTHii u

METO/10B Kypca reomeTtpun 10-11 28.04. -
87 .

KJ1aCCOB, CHCTEMaTH3allHsl 3HAHWM: 2.05.25

"BexTopsl B mpocTpaHcTee"

O6o06matomiee moBTopenue 11 moHsTHii u

MeTO0/I0B Kypca reomerpun 10-11 28.04. -
88 KJIACCOB, CUCTEMAaTH3a i 2.05.25

, 1Sl 3HAHUH:

"BekTopsl B mpocTpaHcTBe"

O6o06matomee moBTopenue 11 moHsTHI 1

MeTO0/I0B Kypca reomerpun 10-11 28.04. -
89 KJIACCOB, CUCTEMATHU3a i: 2.05.25

, NS 3HAHWU:

"O6beM MHOTOTrpaHHUKa"
90 O6o06matomee moBTopenue 11 mousTHi 1 5.05. —

MeTO/0B Kypca reomerpun 10-11 9.05.25




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO6beM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsATHH 1

METOJ10B Kypca reomerpun 10-11 5.05. —
91 KJIaCCOB, CUCTEMATH3als] 3HAHUM: 9.05.25

"TTnomaamu MOBEPXHOCTU U OOBEMBI

KpyrIJbix Ten"

Ob6o6maromee moBropenue 11 moHsTHH 1

METOJI0B Kypca reomerpun 10-11 5.05. —
92 KJIaCCOB, CUCTEMaTH3aIs] 3HAHUH: 9.05.25

"[1nomany MoBEpXHOCTU U 0OBEMBI

KpyrJbix Ten"

12.05. -
93 Hrorosast KOHTpOJIbHAS paboTa 16.05.25
12.05. -

94 HToroBast KOHTpOJIbHAsA paboTa 16.05.25
95 [ToBTOpEeHue, 06001mEeHNE U 12.05. -

cUCTeMAaTH3aIMsA 3HAHUI 16.05.25

HcTopust pa3BUTHS CTEpEOMETPUHN KaK
96 HayKH U €€ poJib B pa3BUTUHU 19.05. -

COBPEMEHHBIX UH)XEHEPHBIX U 23.05.25

KOMITHFOTEPHBIX TEXHOJIOTHHA

HcTopust pa3BUTHs CTEpEOMETPUHN KaK

HayKH U €€ poJIb B Pa3BUTUHU 19.05. -
o1 COBPEMEHHBIX HH)KEHEPHBIX U 23.05.25

KOMITHFOTEPHBIX TEXHOJIOTHHA

HcTopust pa3BUTHS CTEPEOMETPUHN KaK 19.05. -
98 23.05.25

HAyKH U €€ POJIb B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTUs CTEPEOMETPUH KaK

99 HayKH U €€ posib B pa3BUTUU 1 25.05. —
COBPEMEHHBIX HH)KEHEPHBIX U 30.05.25
KOMITBIOTEPHBIX TEXHOJIOTHM

25.05. —

100 PesepBHbIit ypok 1 30.05.25

25.05. —

101 PesepBHbIil ypok 1 30.05.25

25.05. —

102 PesepBHbIit ypok 1 30.05.25
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus; yriyoiaeaHoe ooyuenue, 10 kmacc/ Mep3msak AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO011eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61iecTBo «M31aTenscTBo
«ITIpocBenienue»

» Maremaruka. ['eomeTpust; yriyoiaeHHoe ooyuenue, 11 kmacc/ Mep3msk AL,
Homwuposckuii /[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe 0601ecTBo «31aTenscTBo

«IIpocBemieHue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

Marematuka: airedpa v Hayajia MaTeMaTH4eCcKoro aHainusa, reometpus. 10
KJ1acc. YTiyOJIeHHbIN ypoBeHb. MeToInuecKkne peKOMeHJaluu K y4eOHUKY A.
I'. Mep3msxa,

. A. Homuposckoro, B. b. TlTonsakosa. - M. "IIpocsemienue", 2023 roa
Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHalu3a, reomeTpus. 11

KJ1acc. YTIyOJieHHbIN ypoBeHb. MeToInueckne peKOMEH Ay K y4eOHUKyY A.



I'. Mep3isxa,

. A. Homuposckoro, B. b. ITonsikoBa. - M. "I[Ipocsenienne”, 2023 ron

N PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

* https://edsoo.ru/wp-
content/uploads/2023/08/%D0%9C%D0%9F_%D0%9C%D0%B0%D1%82%
D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%
A1%D0%9E%D0%9E_%D0%A3%D0%A3_%D1%84%D0%BE%D1%80%
D0%BC%D0%B0%D1%82-97-2003_12082023_%D0%BD%D0%BO0-
%D1%81%D0%B0%D0%B9%D1%82_%D0%9D%D0%BE%D0%B2%D0%
B0%D1%8F.pdf

« https://resh.edu.ru/

« http://school-collection.edu.ru/



