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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 HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyarommxcs 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(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

paclIMpeHnEe NPEACTABICHUA O T€OMETPUU KaK 4aCTH MHUPOBOU KYJbTYPHI 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 OKPYIKAKOLIEr0 MUpPa, 3HAHUE MMOHATUIHOTO ammapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

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;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHuil, (GOpMHUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATUKH TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C MTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

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

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUEHUU JPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZCP)KATEIBHBIMH JUHUSAMH y4eOHOTO 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
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPaTHO. OTO TMO3BOJIIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pazys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro rpeameTa «MaremMaTukay;

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 yaca: 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 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [TapamuieIbHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieqbHONM MPOEKUHH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEyrojibHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMI, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
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. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOpBI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajienienumneqa M cienctsus u3 He€. OO0béM mnpsMol u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl mnockocThio. [loHATHE MHOTOrpaHHUKA,



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 Quryp. IIpeoOpazoBanue mnomoOus, roMmoretus. Pemienwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXKEHHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO yMHOXKEHHsA. IIpsamoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[BM>KEHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
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 IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUS
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 KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILECTBEHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIMPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AIKCHEPUMEHT, UCCIIEJOBAaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
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 HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, 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 IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJJICKT

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeneniTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOI YacTh pabdOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPEOMETPUM TIPHU
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 IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuiesIbHOE, LEHTPAILHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
[IPU PEIICHUN MAaTEMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, TMPEJACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
mpoOIeMbl, MOJIEIUPOBATh peaJbHbIC CHUTYaIllMd Ha SI3bIKE TEOMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss 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 CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
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 U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYECHHI: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH yCIOBUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

NPUMEHATh  IOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh 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 YacTH pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo acon duekTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHOe pacmono)eHue MpsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIFIpHOCTL TPSIMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIiabl ¥ paccTosIHUA 16 1
6 MHororpaHHuKH 7 1
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpeHuE, 0600IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 14 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JarTa usyyenust

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

03.09.2024

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
IpaBUJia U300paKEHMs Ha PUCYHKE
IIJIOCKOCTH, IMapaJJICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

03.09.2024

[onsaTus: mepecekarommecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsiTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX O0OBEKTOB

06.09.2024

10.09.2024

10.09.2024

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 0OBEKTOB

13.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

17.09.2024




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus U3 HuX. CocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

20.09.2024

10

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMH LIBETaMU

24.09.2024

11

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUSHUN
pa3HBIMU IIBETAMH

24.09.2024

12

N3o06paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBanyie NOCTPOCHHBIX CEUECHHUH
pa3sHBIMU [IBETaMHU

27.09.2024

13

N300paxeHune cedeHuit mupamuibl, kyoa
Y NIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecedeHus
HIOJTY4EHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI

01.10.2024




Pa3sHbIMH IBETAMU

14

15

Merton ciaenoB sl HOCTPOCHUS CEUCHMI

MeTton ciie10B [UIsl IOCTPOEHUS CEUEHUH.

CBolicTBa epeceyeHuid MpSIMbIX U
IIJIOCKOCTEMN

01.10.2024

04.10.2024

16

MeTton ciie10B [UIsl IOCTPOEHUS CEUEHUH.

CBolicTBa niepece4eHuil PsIMbIX U
IJIOCKOCTEMN

08.10.2024

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha peopax. Co3znmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

08.10.2024

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEpPTEKEN U 3aIIUCh 111aroB
noctpoeHus. MOHUTOPHHT
Mmo3HaBareJbHbIX YY/I.

11.10.2024

19

20

21

[ToctpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IepTe)KCI\/JI " 3aI1iCh HI1aroB
MIOCTPOCHHS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh I1aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa ()

PONOPLHUOHATBHBIX 0Tpe3kax. [Tomobue
TPEYroJIbHUKOB

15.10.2024

15.10.2024

18.10.2024




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

22.10.2024

23

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

22.10.2024

24

B3aumHoOe pacnonoxeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKpemuBaronmxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25.10.2024

25

Teopema 0 CylieCTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM TIPSIMOM, MIPOXOAIIECH uepes
TOYKY IPOCTPAHCTBA U HE JIekKaAUIEH Ha
JTAHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

05.11.2024

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema
0 TPEX mapaJuIeNIbHBIX NpAMBIX. Teopema
0 CKpPELIMBAIOLINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA APALIIEITHHOTO
npoekTupoBaHus. M300pakeHne pa3HbIx
¢buryp B napaienbHON NPOEKIUU

lentpanbpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY MPSMBIMU

33.2[2[“114 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AaHHEBIC C

05.11.2024

08.11.2024

12.11.2024

12.11.2024




PacIoJIOKEHUEM NPSMBIX B IPOCTPAHCTBE

30

[ToHsTHS: MapamIeIbHOCTh NPSIMON 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

15.11.2024

31

32

33

34

['eomeTpuueckue 3ajaun Ha BBIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapaJuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILEro
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEXE U
MapajuIebHOTO IPyrou npsamoi. Pacuér
OTHOUIEHUI

Hapanﬂeanaﬂ MMpOoCKI A, IPUMCHCHUC
AJId TIOCTPOCHUSA CeUYCHUI KY68. n
napajjejaenuiicaa. CBoiicTBa
napauicjicnuincaa u mpru3Msbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MnapajiCJIbHOCTH ABYX IIOCKOCTEM

19.11.2024

19.11.2024

22.11.2024

26.11.2024

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
MPOXOSAIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

26.11.2024

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX IEPECEUEHUS
IIPHU [IEPECEUEHUH [IBYX I1APAJUICIBHBIX
IJIOCKOCTEN TpEeTheN

29.11.2024




37

38

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajulebHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX1y MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMOM C
JBYMs apajljIeNIbHbIMU IIOCKOCTSIMU

[ToBropenue: Teopema [ugaropa Ha
IIOCKOCTH

03.12.2024

03.12.2024

39

40

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajulejenumne1a

06.12.2024

10.12.2024

41

Brruncnenue ajiMH OTpe3KOB B Ky0Oe u
MPSAIMOYTOJIBHOM IapajuieJenuIee.
MoHuTOPUHT NO3HABaTEJbHBIX Y'Y /1.

10.12.2024

42

[IepnieHIUKyYIAPHOCTH NPAMOU U
mockocTy. [Ipru3nak
NEPNEHIUKYISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH

13.12.2024

43

[IepnieHAMKYIAPHOCTH NPAMOU U
mockocTy. [Ipru3nak
NEPNEHAUKYISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

17.12.2024

44

45

TeopeMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM, MPOXOAIIEH
yepe3 TOYKY MMPOCTPAHCTBA U
NEPIEHANKYISIPHON K IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX

17.12.2024

20.12.2024




46

[IimockocTH U NepHeHIUKYIIPHBIE UM
IPsAIMBbIE B MHOTOI'PaHHHUKAX

24.12.2024

47

48

49

IlepnenauKyJiAsp ¥ HAKJIOHHAS.
ITocTpoenne nepneHauKyJsipa u3 TOUKU
Ha MPAMYIO

[lepnenauKyIsp U HAKJIOHHASA.
[TocTpoeHune nepneHauKyIspa U3 TOUYKH
Ha MPAMYIO

Teopema 0 TpEX NepHeHIUKYJIApaxX
(npsimast 1 oOpaTHas)

24.12.2024

27.12.2024

10.01.2025

50

TeopeMa 0 TpEX NEPHEHANKYIISIPAX
(mpsimast 1 oOpartHas)

14.01.2025

51

52

Yron MCIKAY CKPCIINBAOMIUMUCA
MMPpAMBIMHA

[Touck neprneHANKYISPHBIX MPSIMBIX C
MOMOILBIO IEPIIEHIUKYJIIPHBIX
IIJIOCKOCTEN

14.01.2025

17.01.2025

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyda, MpU3MBI,
IIPaBUIIBHOM MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHON IPOEKINHU

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
[IPaBUJIILHOM MUPAMUBI C TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIIUU
CummeTpus B IPOCTPAHCTBE

OTHOCUTEJIBHO INIOCKOCTH. I1mockocTu
CI/IMMCTpI/Iﬁ B MHOT'OTpaHHHUKaX

21.01.2025

21.01.2025

24.01.2025

28.01.2025

57

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMON U

28.01.2025




IJIOCKOCTH KakK CJICACTBUC CUMMETPUU

58

59

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosTHUM OT TOYKHU JI0 IMIIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSTHUM OT TOYKHU 70 TIIOCKOCTH

31.01.2025

04.02.2025

60

CrocoObl OITyCTUTh NEPIICHNKYJISPHI:
CUMMETpHUSs1, CABUT TOYKHU I10
napasuieibHON psMoi

04.02.2025

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposnbHas pabora "B3anMHoe
pacroIoKeHUEe MPSMBIX U TIOCKOCTEH B
npocTtpaHcTBe"

[ToBTOpEeHME: yroyu Mexay NpsAMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

07.02.2025

11.02.2025

11.02.2025

64

[ToBTOpEHME: Yyrosi MexIy
CKpCIIUBAOIINUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

14.02.2025

65

66

67

FGOMCTpI/I‘-IGCKI/Ie METOAbI BEIYHCIICHUA
yriia MCXay NpAMbBIMA B MHOT'OI'PpaHHUKAX

JIByrpansslii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOI'O yria
[lepnenauKyasipHBIE IIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTER

18.02.2025

18.02.2025

21.02.2025

68

[Ipu3Hak nepneHuKyJISpHOCTH

25.02.2025




IJIOCKOCTEH; TeOpeMa O MPSMOK
nepeceyeHmst IByX MIOCKOCTEeH
HEePIEHIUKYJIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYIOJIBHOTO
napajuienenunesa. MOHMTOPHHT
no3HaBaTejJbHbIX YV /I.

25.02.2025

70

71

72

Teopema 0 quaroHanu NpsAMOyIrOJIbHOTO
napaJielienunea u ceCcTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX H IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUEC ITPAMBIC,
mapaJuiCJIbHLIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

28.02.2025

04.03.2025

04.03.2025

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUIX

07.03.2025

74

75

76

PaccrosiHre OT TOUKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYJIIPHOM MIOCKOCTH

Tpé€XrpaHHblii yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIia

11.03.2025

11.03.2025

14.03.2025




DneMeHTHI ChepUIECKOi TeOMETPUH:

77 18.03.2025
reoIe3uYecKue JMHUM Ha 3eMJie

78 KOHTpOJIBHE'i'}I pabota "Yrisl 1 18.03.2025
paccTostHUs

79 CI/ICTCMaTI/IBaHI/I'}'I 3HaHu#l "MHOrorpaHHuKk 91.03.2025
U €r0 HJIEMEHTBI

80 ITupamupa. Buasl nupamuy. [lpaBunbHas 01.04.2025
nupammia

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 01.04.2025
[IpaBunbHas npusma

82 [Tpsamoii napann“enennnezl, 04.04.2025
OpSMOYTOJIbHBIN Napasesnenunes, Kyo

83 Blzmymme MHOTOrpaHHHKH. Teopema 08.04.2025
Ditnepa
Brimykisie MHOTOTpanHukd. Teopema

84 Oitnepa. [IpaBuiibHBIC U TTOTYTIPABUIBHBIE 08.04.2025
MHOTOTPaHHUKH

85 KonrtponsHas padora "MHororpaHHUKH" 11.04.2025

86 [TonsTre BeKTOpa Ha MIIOCKOCTH U B 15.04.2025
NIPOCTPAHCTBE

87 CyMMa BEKTOpOB 15.04.2025

88 Pa3nocTh BekTOpOB 18.04.2025

89 [IpaBuio mapasnienenumnena. 99 04.2025
MoHuTOPUHT NO3HABATEJbHBIX Y Y /1.

90 YMHOK€HNE BEKTOpa Ha YNCIIO0 22.04.2025
Paznoxxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHON 25.04.2025

IIJIOCKOCTH




92 CkansipHoe mpou3BeCHUE 1 29.04.2025
93 Brruuciienue yria Mexy BEKTOpaMH B 1 99.04.2025
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 06.05.2025
95 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 1 06.05.2025
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 13.05.2025
97 [IpocrTeiimue 3aga4n ¢ BEKTOpaMHU 1 13.05.2025
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 16.05.2025
99 O0o001IeHrEe U CHCTeMAaTU3alNs 3HAHUN 1 20.05.2025
100 HroroBast KoHTpoIbHAs paboTa 1 20.05.2025
101 Wrorosas koHTpOJIBbHAS paboTa 1 23.05.2025
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 26.05.2025
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne ni/m Tema YpoOKa B Ko]—[Tpo,]n,]-[],[e I[aTa H3Yy4YeHH s
cero padoThI

[ToBTOpenue tems! "KoopauHatst

1 BEKTOPA Ha IUIOCKOCTH U B 1 03.09.2024
npoctpaHcTae”

5 IToBTOpEHME TEMBI "CKaJ:I'ﬂpHOG 1 03.09.2024
IIPOU3BENICHUE BEKTOPOB

3 IToBTOpeHue TeMsbl "Beruncinenue yfna 1 06.09.2024
MEXJly BEKTOpPaMU B IIPOCTPAHCTBE

4 HOBTOpeHl/Iﬁi TEMBI "YpaBHeHH"e NPSIMOMH, 1 10.09.2024
IIPOXOJAIIEH Yepe3 1BE TOUKU

5 YpaBHEHME IJIOCKOCTH, HOPMAJIb, 1 10.09.2024
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 13.09.2024
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 17.09.2024

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 17.09.2024
IPOrPaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 90.09.2024
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1 94.09.2024
MEX1y MPSIMBIMH B MHOTOIpaHHUKAX

11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 94.09.2024
MEXly TNIOCKOCTSMHU B MHOTOTpaHHUKAX

12 ®opmysia pacCTOSHUSI OT TOUKH J10 1 27.09.2024




IJIOCKOCTHU B KOOpAHUHATAX

13

14

Haxoxnenve paccTosHUM OT TOUKH 10
TUIOCKOCTH B KyOe

Haxoxnenve paccTosHUM OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

01.10.2024

01.10.2024

15

KontponbHas pabora "AHanuruueckas
reoMerpust"”

04.10.2024

16

17

Ceuenuns MHOT'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOTI'OIpaHHUKH

CedeHusi MHOTOTPAaHHUKOB: METO/T
CIIEOB

08.10.2024

08.10.2024

18

Ce‘-IGHI/Iﬂ MHOFOFpaHHI/IKOBI CTaHI[apTHLIe
IJIOCKOCTH, MIEPECEUCHUS MTPAMBIX U
IJIOCKOCTEN

11.10.2024

19

20

[TapannenpHbIe TPAMBIE U TIIOCKOCTH:
NapaJijieIbHbIE CEYEHUs

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
pPacy€T OTHOLIEHUN

15.10.2024

15.10.2024

21

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
YIJIBI MEKTy CKPEIIMBAIOIIUMUCS
PSMBIMU

18.10.2024

22

[IepnieHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPBI
NEePNEHANKYISIPHBIX IUNIOCKOCTEN U
IPSIMBIX, CHMMETPUY MHOTOIPAHHUKOB

22.10.2024

23

[lepneHiuKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TeOpeMa 0 Tpex
NEePIEeHIUKYIIpax

22.10.2024




24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

25.10.2024

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
Ioniael, cooopakeHus Mo00us

05.11.2024

26

27

28

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Mst

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIeH, COOOpaKEHUS 1O 100Ms

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS MO 100U

05.11.2024

08.11.2024

12.11.2024

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Mogo0us

12.11.2024

30

31

32

KonTponbhnas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O061éM Tena. OObeM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaum 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TPUCEKIUH yTia

15.11.2024

19.11.2024

19.11.2024

33

CrepeoMeTprUYEeCKHE 3a/1a4H, CBSI3AaHHBIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

22.11.2024

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C

26.11.2024




BBIUHCIICHHEM 00BhEMA MPSIMOYTOJIEHOTO
rapasuiesienuIe1a

35

36

O06BEM psAMON TIPU3MBI
CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC

C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MPU3MBI

26.11.2024

29.11.2024

37

[Ipukiianuelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSAMOI TPU3MBI

03.12.2024

38

39

40

Brraucnenue 00bEMOB TN ¢ TTOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
HAKJIOHHOM NPU3MBI

Brruncnenue 00bEMOB Tl ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
MAPAMUIBI

®opmyna 00bEMa MUPaAMUIBIL.

OTtHomIeHne 06beMOB MUPAMUJL C OOIIUM
yriaoM

03.12.2024

06.12.2024

10.12.2024

41

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/ C OOIIUM
yriaoM

10.12.2024

42

43

44

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMU HAaKJIOHHOW MPU3MBI

CrepeomeTpuyueckue 3aj1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMHUJIBI
[Tpuknagaeie 3agaun 1o Teme "O0BEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

13.12.2024

17.12.2024

17.12.2024

45

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

20.12.2024




Ten", CBsI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

[Ipumenenue 06bEMOB. BeruncieHue

46 24.12.2024
PaccTOsSHUA J0 IIII0CKOCTH

47 KoHnTtposbHas pa'l'60Ta "O0BEM 94.12.2024
MHOTOTpaHHHKA
Hununapuyeckasi IOBEPXHOCTbD,

48 00pa3yrolme HUIMHIPUIECKOM 27.12.2024
MOBEPXHOCTHU

49 umuaap. [psamoi KpyroBon HUIUHAP. 10.01.2025
[Imomaap MOBEpXHOCTH HUAIMHIAPA

50 KOHI/IquKafI MOBEPXHOCTh, 00pa3yoIne 14.01.2025
KOHHYecKoi moBepxHocTu. KoHyc

51 Ceuenue KOHZ’Ca IUIOCKOCTBIO, 14.01.2025
NapajuIeIbHOM MJIOCKOCTH OCHOBAHUS

59 VYceuénnbrit KOH"YC. Nzobpaxenue 17.01.2025
KOHYCOB U YCEUEHHBIX KOHYCOB

53 HJIOIlIéiIlB OOKOBOI IOBEPXHOCTH U 91.01.2025
IIOJIHOM ITOBEPXHOCTH KOHYCa

54 HJIOHI%ILI: OOKOBOW MMOBEPXHOCTH U 91.01.2025
MOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3ajaun Ha

55 JI0Ka3aTeNbCTBO U BI)I‘jI/ICJIeHI/Ie, 94.01.2025
MOCTPOCHUEM CEUEHUN IWINHIPA,
KOHyca
CrepeoMeTrpuueckre 3aJaun Ha

56 JI0Ka3aTeNNbCTBO U BBIYMCIIEHUE, 98.01.2025

MIOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYycCa




S7

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

28.01.2025

58

59

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

31.01.2025

04.02.2025

60

[epeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRI0. Byt 1 m300pakeHue mapa

04.02.2025

61

62

63

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B u n300pakenue mapa
VYpasuenue chepsl. [Inomans chepst u
e€ vacrei

Cummerpus chepsl 1 mapa

07.02.2025

11.02.2025

11.02.2025

64

65

66

67

CrepeomeTpruecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeomeTpHyeckue 3a1au Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO c(epoil U mapom,
HIOCTPOCHUEM HX CEYEHHH TIIOCKOCTHIO
[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHHUE: OKPYKHOCTD Ha TUIOCKOCTH,
BBIYHCIICHUS B OKPYXKHOCTH,
CTaHAapTHBIE 0100

14.02.2025

18.02.2025

18.02.2025

21.02.2025

68

Paznnunabie KOMOMHAIIMK TEJT BPAIICHHS

25.02.2025




U MHOT'OI'paHHUKOB

69

70

3agauu o Teme "Tena U TOBEPXHOCTH
BpanieHus"

3agauu o Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

25.02.2025

28.02.2025

71

KontponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

04.03.2025

72

73

O0BeéM munuHapa. Teopema 06 00bEME
IPSIMOTO ITMJTHH]IPA
Brruncienre 00bEMOB TeJI ¢ TOMOIIBIO

onpeaenéHHoro unrerpaia. Oobpém
KOHyca

04.03.2025

07.03.2025

74

TTnomanu 00KOBOH U IOJIHOMU
MIOBEPXHOCTH KOHYyCa

11.03.2025

75

76

77

78

CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYMCIIEHUEM 00BEMOB IIMIHH/IPA,
KOHYycCa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [lnomans
cdeprl. CTepeoMeTprUeCcKUe 3a/1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
1Iapa, IapoBOro CETMEHTA U ILIapOBOTO
CEeKTOpa

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
wiomaabio cepsl. COOTHOIIEHUS
MEXy IUIOIIASIMU TIOBEPXHOCTEHN U

11.03.2025

14.03.2025

18.03.2025

18.03.2025




00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TEIa B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100uu.
CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHUEM 00BEMOB TET U
IJIOIIAeH TOBEPXHOCTEN

21.03.2025

80

81

KoHntponbnas padorta "Ilnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

I[BI/I)KCHI/IH IMpOCTPaHCTBA.

OroOpaxkenus. JIBUKEHUS U PAaBEHCTBO
¢buryp. O0mire cBOCTBa IBUKEHUN

01.04.2025

01.04.2025

82

Bubl nBrkeHMI: TapauieIbHbIN
MIEPEHOC, LIEHTpaJIbHAasi CHMMETPHUS,
3epKajbHasi CHMMETPUs1, TOBOPOT BOKPYT
MPAMOM

04.04.2025

83

[IpeobpazoBanus nomoous. [psmas u
cthepa Diinepa

08.04.2025

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABUXXCHUA

Konrtponsnas padota "Bektopsl B
npocTpaHcTae”

08.04.2025

11.04.2025

86

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"TTapanenbHOCTh NPSIMBIX U IIIOCKOCTEH
B IIpOCTpaHcTBe"

15.04.2025

87

O6o06matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsI 3HAHUI:

15.04.2025




"BexTopsl B mpocTpaHcTBe"

88

89

90

91

92

93

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsl B mpocTpaHcTee”

O6o6matomee moropenue 11 moHsTHI
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

O6o6matomee moropenue 11 moHsTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsI 3HAHUI:
"O6beM MHOTOTpaHHUKA"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUM:
"ITnomaan MOBEPXHOCTU U OOBEMBI
KpYyTibIX Ten"

Ob6o6maromee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"[Tnomany MOBEpXHOCTU U 0OBEMBI
KpYyTibIX Ten"

Hroropas KOHTpPOJIbHAA pa60Ta

18.04.2025

22.04.2025

22.04.2025

25.04.2025

29.04.2025

29.04.2025

94

95

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTH3aIlus 3HAHUH

06.05.2025

06.05.2025

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ PoJib B Pa3BUTUHU

13.05.2025




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH{ U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

13.05.2025

98

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

16.05.2025

19.05.2025







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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		Свиридова Елена Алексеевна
	Я являюсь автором этого документа




