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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb H OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieIbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIIEHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM mapa U 1apoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UILIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTalN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM HH(POpMaALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHATh IPUUMHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHH
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS HM3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce TIOMCKa PEelIeHHs] MaTeMaTH4eckd  CcpOopMyIUpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CITIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMIHCAHHBIA B cepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 Pemy EI'
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 Martl00
MHororpanHuku 7
7 BekxTops!l B IpocTpaHcTBE 12 Otipertas Gasa
nanaerx OUITN
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
I1
) OBTOPCHHE, 06061ueH1:1€ " 15 1 Pewy Er3
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 MaT100
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 5 Van.py
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

IlonsTus: nepeceKaromuecs MmIOCKOCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousTus: MEpECCKaAromureCs mI0CKOCTH,

nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

05.09.2023

05.09.2023

08.09.2023

12.09.2023

Pemy OI'D

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHU U TICPBLIC

15.09.2023




CICACTBUA N3 HUX

19.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSAMBIX U TIJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETaMHU

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanne nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamBanne nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. UzobOpakeHune nepeceueHust
ITOJIYYEHHBIX ITJIOCKOCTEM.

19.09.2023

22.09.2023

26.09.2023

26.09.2023

29.09.2023

03.10.2023

Crartl'pan




PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

16

Mertopa cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHui NpsMbIX U
IIJIOCKOCTEMN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

03.10.2023

06.10.2023

17.10.2023

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

17.10.2023

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20.10.2023

POII

19

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

24.10.2023

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3manue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue

24.10.2023

27.10.2023




TPEYrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenBaronmecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapannenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o CyieCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOI MapaieIbHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepe3
TOYKY INPOCTPAHCTBA U HE JIe)Kallel Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapauieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX HMpsiMBIX. Teopema

0 TpEX NapauIeIbHBIX NPsAMBIX. Teopema o

CKpCHIUBAOIUXCA TPAMBIX

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapainenbHON IPOEKIUN

31.10.2023

31.10.2023

03.11.2023

07.11.2023

07.11.2023

10.11.2023

OTtkpsiTas 6a3za
nanaeix OUITA

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

14.11.2023




29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

14.11.2023

Pemry EI'D

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CgolicTBa napajuieIbHOCTH MPSIMOM U
IIJIOCKOCTH

17.11.2023

31

FGOMeTpI/ILIGCKI/Ie 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
MapaJICJIbHOCTBIO IMMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

21.11.2023

32

[TocTpoenue ceueHust, MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapayIENbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

28.11.2023

33

34

35

36

[TapannenbHas NpoeKuus, IPUMEHEHNE
JUIS IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CBoncTaa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/BHaKI/I
mapalyiCJIbHOCTH IBYX IIOCKOCTEH

Teopema o mapaienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He MPUHAAJIEKALYIO TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O

nmapaJisiCJIbHOCTH NPSAMBIX MEPCCCUCHU A
IIpu IEPCCCUCHUH ABYX MapaJlJICJIbHBIX

28.11.2023

01.12.2023

05.12.2023

05.12.2023

POIII




IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKY MapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMH

08.12.2023

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

12.12.2023

12.12.2023

40

CoiicTBa Ky0a ¥ MPSIMOYT'OJIBLHOTO
napajuiesienunena

15.12.2023

41

42

43

Beruucnienue JUiH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM NapaJuleIeUIIe e

[lepnieHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

19.12.2023

19.12.2023

22.12.2023

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IIIOCKOCTH

26.12.2023

Crartl'pan

45

[InmockocTH U nepreHINKyIIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

26.12.2023




46

[ImockoCTH M EPIIEHIUKYIISPHBIE UM
IPsIMBIE B MHOTOI'PaHHHUKAX

29.12.2023

47

48

49

[TeprienaAMKYSIp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynsipa u3 TOUKU
Ha MPSMYIO

[lepneHquKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU
Ha MPSMYIO

Teopema o TpEX NMepneHauKyIIpax
(npsimast 1 oOpaTHas)

09.01.2024

09.01.2024

12.01.2024

50

TeopeMma 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

16.01.2024

51

52

Yroa MCKAY CKPCHIMBAOIIINMHCA
IMpsAMBIMHA

[Touck neprneHaANKyISIPHBIX MPSMBIX C
MIOMOIIIbIO IEPHEHAUKYISIPHBIX
IJIOCKOCTEN

16.01.2024

19.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

23.01.2024

Pemy EI'D

54

55

56

[Toctpoenue ceuenunii kyba, MIpU3MBlI,
MIPaBUIILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

ITocTpoenue ceuenuit kyoa, Npu3Msl,
[IPaBUJIILHON TUPAMUBI C TIOMOILIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocTu
CI/IMMeTpI/Iﬁ B MHOI'OIrpaHHUKax

23.01.2024

26.01.2024

30.01.2024




S7

[Ipu3Hak neprneHaAuKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

30.01.2024

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKH O IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

02.02.2024

06.02.2024

60

CriocoObl OITyCTUTH TEPIICHANKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

06.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmHoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHME: Yyron Mexay npsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

09.02.2024

13.02.2024

13.02.2024

16.02.2024

Mat100

65

FCOMCTpI/ILIeCKI/Ie METO/bI BEIUHMCIICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKax

27.02.2024

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[lepneHquKyIspHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJI0CKOCTEN

27.02.2024

02.03.2024




68

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

05.03.2024

69

[IpsimoyronbHbIN Napauieenunes; Kyo;
HU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajulesienune1a

05.03.2024

70

71

72

TeopeMa 0 nMaroHany NPAMOYTOJIbHOTO
napajuiesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘-ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

08.03.2024

12.03.2024

12.03.2024

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

15.03.2024

74

75

76

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beruncrnenne paccTossHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIyia

19.03.2024

19.03.2024

22.03.2024

Pomr




DNeMEeHTHI CPePUIECKON TEOMETPHH:

77

reoae3nyeckie JIMHAU Ha 3eMiie 26.03.2024
78 KonrponsHast padora "Yrisl u

paccrosiHus" 26.03.2024
79 Cucremaru3zanus 3HaHui "MHOTOrpaHHHUK

U €ro 2JeMeHTHI" 29.03.2024
80 [MTupamuna. Buasl nupamuy. [IpaBunsnas

nupamMuaa 02.04.2024

[Ipusma. [IpsAmast u HAKJIOHHAS IPU3MBI.

1 T
8 [IpaBuiibHas nmpusma 02.04.2024 Cratlpax
82 [Ipsimoit napamienenunern,

MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 05.04.2024
83 Brimykisie MEHOTOrpanHuky. Teopema
Ditnepa 16.04.2024
Brimykisie MEHOTOrpanHukd. Teopema
84 Oiinepa. [IpaBunbpHbIe U TOMyNIpaBUIbHBIE 16.04.2024
MHOTOTPaHHUKH
85 KonrtponbHas pabora "MHOrorpaHHUKH 10.04.2024
86 [ToHsATHE BEeKTOPA HA MJIOCKOCTH U B
IIPOCTPAHCTBE 23.04.2024
87 CymMa BEKTOpOB 93.04.2024
88 Pa3nocTh BekTOpOB 96.04.2024
IT
89 paBWIIO TapajuIeyIeIHITe 1A 30.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO0




30.04.2024

Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJTHOM 1 02.05.2024
TUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1 03.05.2024
93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE 03.05.2024
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 07.05.2024
95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 07.05.2024 Pemry EI'D
96 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 10.05.2024
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 14.05.2024
98 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1 14.05.2024
99 O0o01IeHre U cHCTeMaTU3aIus 3HAHUH 1 17.05.2024 PemyEIl'D
100 WroroBas koHTpoJsibHasE paboTa 1 91.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 91.05.2024
102 O000111eHE U CUCTEMATH3ALUS 3HAHWUIA 1 94.05.2024
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTposbHbie IpakTuyeckue
Bcero U3yYeHusi o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUNIOCKOCTH U B 1 03.09
npocTtpascTae”
5 [ToBTOpenue Temsl "CkansgpHoe 1 03.09 PELLI
MPOMU3BEJCHNE BEKTOPOB" '
[ToBTOpenue temsl "Boruncinenue
3 yria MeXIy BEKTOPaMH B 1 05.09
npocTtpascTae”
[ToBTOpenue Temsl "YpaBHeHue
4 IPSAMOM, POXOAIIEN Yepes3 J1BE 1 10.09
TOYKH"
YpaBHEHHE IIOCKOCTH, HOPMalb
5 ’ ’ 1 10.09
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IUTIOCKOCTH, HOPMAaJb, 1 1.09 MaT100
. at
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenne 1 17.09
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
8 ’ 1 17.09
MIporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1 1909
MpOrpaMMHUPOBaHUE '
AHaMTUYECKHE METO/IbI pacyéTa
10 P 1 24.09

yrila MeXAy MpsSIMBIMU B




MHOTI'OIrpaHHHUKax

AHanuTHyeckue METOAbI pacqéTa

11 yria MeXIy IUIOCKOCTSIMU B 24.09 Pewy EM3
MHOT'OT'paHHHKaX
dopmyiia pacCTOSHUS OT TOUKHU 10

12 PHYTE P 26.09
IUIOCKOCTH B KOOpJMHATaX

13 HaxoxneHnue pacCTosiHUM OT TOYKU 01.10
710 TUIOCKOCTH B Ky0Oe '
HaxoxaeHnne paccTostHui OT TOUKH

14 J10 TUIOCKOCTH B ITPABUIILHON 01.10
nupamMusie

15 KonrponbHas pabora 03.10
"AHanuTuyeckas reometpus’” '
CedeHust MHOTOIPaHHHUKOB:

16 15.10
CTaHJapTHbIE MHOTOTPAHHUKHU
CedeHnss MHOTOTPaHHHKOB: METOJ

17 15.10
CIIEJIOB
CedeHuss MHOIOIpaHHHUKOB!

18 CTaH/IapTHbIE TUNIOCKOCTH,
nepecedeHst MPSIMBIX U IIOCKOCTEN
[TapannensHble npsMble U

19 17.10 Cratlpsg,
IUIOCKOCTH: MapaJulebHbIe CeUEHUS
[TapamiensHbIE IPsIMBIE U

20 P P . 22.10
TUTOCKOCTH: pacd€T OTHOIICHUH
[TapannenbHble IpsiMble U

21 IUIOCKOCTH: YIJIbI MEXKAY 22.10
CKPEIMBAOIIIUMUCS MTPSMBIMH

22 [lepnenauKynsipHbIE NPsIMBIE U 24.10




IUIOCKOCTH: CTaHJApTHBIE Mapbl
HEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[lepneniuKynsipHbIE NIPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
NEPIICHIUKYJIIIpax

29.10

Yun.py

24

25

26

[IepnieHauKyIsIpHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

[ToBTOpEHUE: MIIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut
[ToBTOpEHUE: MIIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAJIEH, COOOpaKEHUS 1O 100U

29.10

31.10

05.11

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
riomiaiel, cooopakxeHus moaoous

05.11

28

[Tnomany ceveHnit MHOTOTPaHHUKOB:
TUTOINAM TTOBEPXHOCTEH, pa3pe3aHusi

Ha YacTH, COOOpaXeHUs MOA00Us

07.11

29

30

[Tomaay cedeHnii MHOTOTPaHHHUKOB!
IUIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus

Ha 9aCTH, COOOpaXXeHHUs MOA00US

KonTtponbhas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

12.11

12.11

MaT1100




31

O0BéMm Tema. O0beM
IPSMOYTOJIBHOTO MapajuiesIenuieia

14.11

32

33

34

3anmaun 00 yaBOCHUH Ky0a, O
KBajIpaType Ky0a; O TPHCEKLUH yriia
CrepeoMeTpUyeCcKUe 3a1a4u,
CBSI3aHHBIC C 00BEMOM
HPSMOYTOJIBHOTO HapauIe/enuesa
[MpuknaaHbie 3313491, CBSI3aHHbBIC C
BBIYHCIIEHHEM 00BEMA
IPSMOYTOJIBHOTO HapasuIe/enuesa

26.11

26.11

28.11

Cratlpag

35

36

37

O0BbEM IPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUUCIIEHUEM 00BEMOB
IIPSIMOM TIPU3MBI

[TpuknaaHble 3aauu, CBA3aHHBIE C
00BEMOM NPSIMOI TTPU3MBI

03.12

03.12

05.12

Yun.py

38

Brruuciienne 00EMOB TeII €
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
MIPU3MBI

10.12

39

Brraucienne 00bEMOB TEI C
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM NUpaMuIbl

10.12

40

41

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU] C
0o0LINM YTJIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C

12.12

17.12




00LIUM YIJIOM

42

43

CrepeoMeTpHUYECKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOMI
MIPU3MBI

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHbBIE C 00bEMAaMU TUPAMU/IBI

17.12

19.12

PELL

44

[IpukitagHble 3a1a4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00bEMOM HAKJIOHHOH TIPH3MBbI

24.12

45

[IpukitagHble 3ana4m 10 TeMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMUJIBI

24.12

46

47

[Ipumenenue 00bEMOB. Beruncienue
paccTosiHusA 10 INIOCKOCTH

KonTponbhas pabota "O6béM
MHOTOTpaHHHKaA"

09.01

26.12

Cratlpag

48

HI/IJ'II/IH]IpI/I‘IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MIOBEPXHOCTH

14.01

49

50

51

umuaap. [pamoit kpyrosou
muiHIp. [Inomans noBepxHocTu
HWIMHIpA

Konnueckast moBepXHOCTb,
o0pa3yronire KOHUIeCKOu
noBepxHocTu. Konyc

Ceuenne KoHyca IJIOCKOCTHIO,
napauieibHOM MIOCKOCTH OCHOBAHUS

14.01

16.01

21.01

52

VYceuénnslil konyc. M3o0paxkenue

21.01

Yuun.py




KOHYCOB U YCE€YEHHBIX KOHYCOB

53

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTH KOHYCa

23.01

28.01

55

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
MOCTPOCHUEM CCUCHHI IIWIINHIpA,
KOHYycCa

28.01

56

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUN HUIUHAPA,
KOHYyca

30.01

MaTt100

57

58

HpI/IKJIaLIHBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM
HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

04.02

59

60

61

62

Cdepa u map

[Tepeceuenue ceps u 1apa c

1ockocThio. Kacanue mapa u cepbl

MJI0CKOCTHIO. B 1 n3o0pakenue
nrapa

[Tepeceuenue ceps u 1apa c

iockocThio. Kacanue mapa u chepbl

MJIOCKOCTHIO. B 1 n3o0pakenne
nrapa

VYpasuaenue chepsl. [Inomans cheps

U e€ yactel

04.02

06.02

11.02

11.02




63

Cummerpus chepsl 1 mapa

13.02

64

CrepeomeTpruecKue 3a1auu Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

®UMNU oTKpbITana 6asa
[OaHHbIX

65

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aT€jIbCTBO U BBIYMUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

25.02

66

67

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC CO

cdepoii u mapom
[ToBTOpEHUE: OKPYNKHOCTD Ha
IUTOCKOCTH, BHIYMCIICHUS B

OKPY?KHOCTH, CTaHAAPTHBIC HO,I[O6I/I$I

25.02

27.02

68

Paznmuunble koMOMHAIINN TET
BpAILEHUS] U MHOTOTPAHHUKOB

04.03

Cratlpag

69

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"
3amaun no Teme "Tena n
MOBEPXHOCTHU BpauieHus"

04.03

06.03

71

KonTponsHas pabora "Tena u
MIOBEPXHOCTHU BpaleHus"

11.03

72

73

O6Beém munmuHapa. Teopema 06
00BEME MPSMOTO UITUHIPA
Brruncienue 00EMOB TEII C
MOMOIIIIO OTIPEAETEHHOTO

11.03

13.03

PaLW




unTerpana. O0bEM KoHyca

74

75

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTU KOHYyCa
CrepeomeTpriecKue 3a1a4H,
CBsI3aHHBIE C BHIYHCIIEHHEM 00BEMOB
UJIUHIPA, KOHyCa

18.03

18.03

76

[IpukitagHble 3a1a4u 10 TEME
"OOBEMBI ¥ IUIOIIAINA TOBEPXHOCTEH

TCJI

20.03

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06bEme mrapa. [1nomans
cdepsl. CTepeoMeTpUUIeCKre 3a1a4u,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
1rapa, IapoBoro CerMeHTa u
IIaPOBOTO CEKTOpa

25.03

78

79

80

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM 11apa U MIIOIMIA/IBI0 CQEpHI.
CoOOTHOIIEHUS MEXTY TUIOMAIIMHU
MOBEpXHOCTEN 1 00bEMaMu
MOI0OHBIX TeN

[TonoOHbIe TENa B MPOCTPAHCTBE.
H3meHenne o0bEMa npu moJ00uu.
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
TeN U TUIoIaiel TOBEPXHOCTEH

KonTponbnas padota "I[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX

"

TCII

25.03

27.03

27.03

Cratlpag




81

JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxxenus. [IBuxeHus u
paBeHcTBO (uryp. OO0mIMe CBOCTBA
IBIDKCHUN

01.04

82

Buael n1BukeHMi: napaieIbHbII
MIEPEHOC, UEHTPAJIbHAS! CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

01.04

83

84

85

[IpeobpazoBanus nonodus. [psimas u

cdepa Ditnepa
['eoMeTprueckre 3a1a4n Ha

IMPUMCHCHHUEC IBUKCHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTse"

03.04

03.04

PaL

86

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 xmaccos,
CUCTEMAaTH3alMs 3HAaHUI:
"[TapanienpHOCTb NPSMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

15.04

87

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3alMsl 3HaHUH: "BeKkTopbl
B IIpoCTpaHcTBe"

15.04

88

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3aIus 3HaHui: "BeKkTopbl

15.04

PewyEld




B IIpocTpaHcTBe"

89

O6o6matomee nmoBropenue 11
MOHATUI U METOJ0B Kypca
reometrpun 10—11 xnaccos,
cucremaTusaius 3uanuii: "O0beM
MHOTOTrpaHHHKA"

15.04

90

O6o6matomee moropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucremaTtusaius 3Hanuii: "O0bemM
MHOTOTrpaHHHKaA"

18.04

91

O6o6matomee nmoropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 knaccos,
cucreMaTusanus 3Hanui: "Ilmomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX

TCII

22.04

92

O6o06matomiee moBTopenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—11 xmaccos,
cucreMaTusanus 3Hangui: "Imomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

22.04

93
94

Wrorosas koHTposibHas paboTa

Hroropas KOHTpPOJIbHAA pa60Ta

25.05
29.04

PewyElr

95

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTH3aIus 3HaHui

29.04

96

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU

06.05




KAaK HayKU U €€ poJib B PA3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHs CTEpEOMETPUMN
KAaK HayKH U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05

Cratlpag

98

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

13.05

99

100

101

102

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

15.05

20.05

20.05

22.05

PELL







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTuka: anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHS.
I'eometpus, 10-11 kmaccewl/ bytyzos B.®., [Ipaconos B.B. nox penakiueit
Canosanuero B.A., AkimonepHoe oOmiectBo «M3aatensctBo «IIpocBemienner
MaremMatuka: airedpa u HayaJla MaTeMaTudeckoro ananusa, ['eomerpus JI.C

ATaHacsH.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Koutposnbshbie padotsl B.M.I'uHcOypr; camocTosiTebHbIE pa0OTHI

JILA.Anexkcanapona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII; Pemry ET'D; Otkpoitas 6a3a ganusix OUIIN.






