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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIbHBIX CIIOCOOHOCTEH OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTU 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 OKPYKAIOLIErO MUPA, 3HAHUE MMOHATUIHOTO armapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX IPUMEHSATh, YMEHHS JI0Ka3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, UCCIIEIOBATEILCKAX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPH U3YYCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMU JIMHUSAMH y4eOHOTO Kypca «['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 «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:xaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. JTO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MartemMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUUH. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme 1myTM Ha TIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamua, MPaBWIbHAs TPEYrojibHas NUpamMuAa M IMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBWIBHOM MHOTOIPAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaiienenumneqa U cienctsus u3 He€. OO0bEM mnpsMol u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTsio. [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 mnogodusi, romoteTusi. PemieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKax, TEXHOJOTrHusX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUH HAyKHM U JACSATENbHOCThIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3uYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TIPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTCPHUERB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH 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 IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZIHO OMEpUPOBaTh OCHOBHBIMU TIOHSTHSIMU CTEPEOMETPHH TPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

¢ CBOOOAHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHJIbBl MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaJUIETbHOE, IEHTPAIHHOE U OPTOTOHAIBHOE MMPOCKTHPOBAHHUE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTHYeCKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOI YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOIOTHA.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C TEJIAMU BPAILIEHUS: LWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpaIllCHHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TeJl BpalllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEpPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIJKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IMJIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, AaHAIIM3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeomMeTpuio 23 1 0
5 BsaumHoe pacnonoxeHue npsiMbix B 5 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U IIIOCKOCTEN B 3 1 0
MIPOCTPAHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) MPSIMBIX U o5 1 0
IJIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7
BekxTops!l B IpocTpaHcTBE 12 1
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 1 0
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoannbie | IIpakruuyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 AHanmuTHuecKasi rTeOMeTpus 15 1 0
5 [ToBTOpCHME, 06o6meHI:Ie u 15 1 0
CUCTeMaTH3alusl 3HAaHUH
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJBIX TEJ
6 JIBroKeHUs 5 0 0
7 [ToBTOpeHue, 0606HICHI:I€ u 17 1 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 1




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

05.09.2023

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IIpaBWJIa U300paKECHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IMIPAMBIX
(OTpe3KOB), cepeMHbI OTpe3Ka

05.09.2023

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

07.09.2023

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICACTBUSA N3 HUX

12.09.2023

AKCHOMBI CTEPEOMETPHUHN U TIEPBBIE
crneactBus u3 HUX. CocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U TUIOCKOCTEH

12.09.2023

[TonsTHs: nepecekaronuecs MIOCKOCTH,
NepeceKaromrecs npsimasi U II0CKOCTb;
MOJIYTIPOCTPAHCTBO

14.09.2023

IlonsTus: NnepeceKarommecs mIoCKoCTHu,
NnepeceKarommecs npsaMas U rjI0OCKOCTh;

19.09.2023




MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHE MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

19.09.2023

MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

21.09.2023

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpammBaHne oCTpOSHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

26.09.2023

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUeHMH pa3HBIMU LIBETAMU

26.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus moIyudeHHbIX
I10cKocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

28.09.2023

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moTyueHHbIX
I10cKocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMHU LIBETAMU

03.10.2023

14

MeTton ciIeIoB s IMOCTPOCHUMA cedeHui

03.10.2023




15

Merton cneoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NpsAMbIX U
IUIOCKOCTEN

05.10.2023

16

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

10.10.2023

17

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

10.10.2023

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

12.10.2023

19

[TocTpoenue ceuenuii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUS

17.10.2023

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
IIOCTPOEHUS

17.10.2023

21

[ToBTOpenue mianumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

19.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus

24.10.2023




INIAHUMETPUHN U CTEPEOMETPUU

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anmnoe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpeluMBarOLUIUecs MpsIMBbIE.
[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapautenpHbIe IPSIMBIE B IIPOCTPAHCTBE

26.10.2023

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHuu
MapaAJUIEIIbHBIX IPSAMBIX IIJIOCKOCTBIO

09.11.2023

26

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauleNIbHbIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

14.11.2023

27

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOIMCTBa MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3006paxenue pazHbIX puryp B
napasieIbHOM MPOEKIUH

14.11.2023

28

[HenTpanbsHas mpoekuus. Yroi ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
TIPSIMBIMH

16.11.2023

29

3agaun Ha JOKA3aTeNbCTBO U UCCIIEI0OBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

21.11.2023

30

[TonsATHs: MapaIeTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak

21.11.2023




MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

23.11.2023

32

[TocTpoeHue ceueHust, MPOXOIAIIETO YEPE3
JAHHYIO IPSIMYIO HA YepTEkE U
[ApaIJIENBHOIO IPYrou npsamou. Pacuér
OTHOILIEHUN

28.11.2023

33

[TapannensHas npoeKUUsl, IPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHH KyOa U
napauienenunena. CeoncTaa
rapajuiesenuIieia U mpu3Mbl

28.11.2023

34

[TapannensHele wockocty. [pusnaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

30.11.2023

35

Teopema o mapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[IIIGI\/'I
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

05.12.2023

36

CBolicTBa napayuIeNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEN TPEThen

05.12.2023

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJII0OYEHHBIX MEXKY NapajuleIbHBIMU

07.12.2023




IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: 11apaJlJICIIbHBIMU ITIJIOCKOCTSMUA

[ToBropenue: Teopema [Tudaropa Ha

38 12.12.2023
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS 12 122023
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO 14.12.2023
napajuiesenune1a

41 Brruncnenue IMH OTPE3KOB B KyOe 1 19.12.2023
MPSIMOYTOJILHOM Tapasliesenure e
[IepneHuKyISIPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U 19.12.2023
IJIOCKOCTH
[IepneHuKyISPHOCTB MPSAMOM U IUIOCKOCTH.

43 [Tpu3Hak nepneHANKYIIPHOCTH IPSIMON U 21.12.2023
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEN 96.12.2023
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIPHON K INIOCKOCTH

45 [InockocTu U epneHANKYISIPHbIE UM 96.12.2023
MpsiMble B MHOTOTpaHHHUKAaX

46 [InockocTu ¥ epneHAUKYISIPHbIE UM 98.12.2023
MpsiMble B MHOTOTpaHHHUKAaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue 11.01.2024
NEePIIEHANKYIISpa U3 TOUYKU Ha MPSIMYIO

48 Ilepnenukynsp u HaknoHHas. [loctpoenue 16.01.2024




MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

49 16.01.2024
u oOparHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 18.01.2024
u oOparHast)

51 YTroa Mexay CKpeluuBarOIIMMUCS TTPSIMbIMHU 23.01.2024

59 [Touck nmepreHaNKyISTPHBIX MPSMBIX C ) 93.01.2024
MTOMOIIBIO IEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHUE 25.01.2024
[Toctpoenue ceuenunii Kyoa, MpU3MBI,

54 MPaBUIILHON TUPAMHKJIBI C TIOMOIITBIO 30.01.2024
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenunii Kyoa, MpU3MBI,

55 MPaBUIILHON TUPAMHKJIBI C TIOMOIIIBIO 30.01.2024
OpPTOTOHAJILHOMN MPOEKIINH
CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctn cummerpuii B 01.02.2024
MHOTOTpaHHUKAX

57 [Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMON U 06.02.2024
MJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 HpaBI/IJ'II)HIiIe MHOTOrpaHHUKH. Pacuér 06.02.2024
PacCcTOSTHUIN OT TOYKH JIO TIOCKOCTH

59 HpaBI/IHBHIlIe MHOTOIpaHHUKH. Pacuér 08.02.2024
PacCcTOSTHUIN OT TOYKH JIO TIOCKOCTH
CrocoObl OMyCTUTH TEPIIEHANKYISPHI:

60 CUMMETPHUSI, CABUT TOYKH T10 TapAIIEITHbHOM 13.02.2024

psAMOI




61

CaBur 1o HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUIMA

13.02.2024

62

Konrponsnas padora "B3anmuoe
pacroio’keHue MPsIMBIX U MIIOCKOCTEN B
npocTpaHcTBe"

15.02.2024

63

IToBTOpEHME: Yroa Mexay PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOIIBHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

20.02.2024

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

20.02.2024

65

FGOMCTpI/ILIeCKI/IC MCTO/bI BBIYUCIICHUS YTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

22.02.2024

66

JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

27.02.2024

67

[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEN

27.02.2024

68

[Ipu3Hak nepneHaANKYJIIPHOCTH IIIOCKOCTEN;
Teopema O IPsIMOM NepeceueHus IByX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

29.02.2024

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

05.03.2024

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajuiesIenuIes1a U ClIeJCTBUE U3 Heé

05.03.2024

71

CrepeoMmeTpuiecKkre 1 MPUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM

07.03.2024




MIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAHJAPTHBIX
MHOT'OTpaHHUKAX

12.03.2024

73

[Tapa napaienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS NPAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

12.03.2024

74

Paccrosinre oT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

14.03.2024

75

Brrunciienue pacCTOSHUN MEXITY
CKPEIIHMBAIOIIMMUCS NPSIMBIMU € TIOMOLIBIO
MEPIEHANKYISIPHOMN MIJIOCKOCTH

19.03.2024

76

TpéXrpaHHblil yroJl, HEpaBEHCTBA JJIs
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJia

19.03.2024

77

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

21.03.2024

78

KonrtponbHas pabora "Yrisl u paccTostHuS"

26.03.2024

79

CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro AJIEMEHTHI"

26.03.2024

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nrpamMuaa

28.03.2024

81

[Tpusma. Ilpsimast 1 HaKIOHHASI IPU3MBI.
[IpaBusibHas npu3Ma

09.04.2024

82

[IpssMolt napaenenunen, NpsMoyroJbHbIN

09.04.2024




napajuiesienumnesa, Kyo

Beinykieie MHOrorpanHuku. Teopema

83 Siinepa 1 0 0 11.04.2024
Brimykiieie MHOTOrpanHuKkd. Teopema
84 Diinepa. [IpaBuiibHBIC U TIOJYIPABUIILHBIC 1 0 0 16.04.2024
MHOTOTPaHHUKHU
85 Kontposnbnas padota "MHororpaHHuku" 1 1 0 16.04.2024
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 0 0 18.04.2024
MPOCTPAHCTBE
87 CymMa BEKTOpOB 1 0 0 23.04.2024
88 Pa3nocTh BekTOpOB 1 0 0 23.04.2024
89 [TpaBuio mapamnenenurnena 1 0 0 25.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0 30.04.2024
1| sentopon.ne noman ot mocrocm | : : 30042024
92 CkansipHoe pou3BeICHUE 1 0 0 02.05.2024
93 Brruncnenue yriia Mex, 1y BEKTOpaMH B 1 0 0 07.05.2024
MIPOCTPAHCTBE
94 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1 0 0 07.05.2024
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 0 0 14.05.2024
96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 0 0 14.05.2024
97 [Ipocreitmme 3agaun ¢ BEKTOpaMU 1 0 0 16.05.2024
98 O06001IeHre U cucTeMaTU3alus 3HaHUN 1 0 0 21.05.2024
99 O0o0mieHre M cucTeMaTH3aIs 3HAaHUH 1 0 0 21.05.2024
100 Hrorosast koHTpoabHAs paboTa 1 1 0 23.05.2024
101 Htorosasi KOHTpOJIbHASA paboTa 1 1 0 28.05.2024




102 O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI

28.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 IToBTOpEHME TEMBI "KOOpI{I/IHaTbj BEKTOpa 1 0 0 05.09.2023
Ha IUIOCKOCTH U B IPOCTPAHCTBE
5 [ToBTOpEHME TEMBI CKaJ;I'}IpHOC 1 0 0 05.09.2023
MIPOU3BE/ICHNE BEKTOPOB
3 [ToBTOpenue Temsl "Berunciienue yfna 1 0 0 07.09.2023
MEXy BEKTOPAMH B IIPOCTPAHCTBE
4 HOBTOpeHI/IG: TEMBI YPaBHeHI/I"e HPSIMOH, 1 0 0 12.09.2023
MIPOXOASAIICH uepe3 JBE TOUKU
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0 12.09.2023
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 0 0 14.09.2023
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1 0 0 19.09.2023
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 0 0 19.09.2023
MIpOorpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWHOE 1 0 0 91.09.2023
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1 0 0 96.09.2023
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1 0 0 96.09.2023

MCKAY MJIIOCKOCTSAMU B MHOTOT'paHHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 28.09.2023
IUIOCKOCTH B KOOPJMHATAX
Haxoxaeane pacCTOSIHAN OT TOYKH 10

13 FICHHE p A 03.10.2023
IJIOCKOCTH B KyOe
HaxoxaeHue pacCTOSIHAN OT TOYKH 10

14 FICHHE p . A 03.10.2023
IUIOCKOCTH B MPABHIILHON TTHPAMHKJIC
KourpomnsHas padora "AHaiuTHdeckas

15 POIRHATD 05.10.2023
reOMETpHS
CeyeHHs MHOTOTPAHHUKOB: CTAHIAPTHHIE

16 P Aap 10.10.2023
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB 10.10.2023
CeueHuss MHOTOIPAaHHHUKOB: CTaHIapTHBIC

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U 12.10.2023
IJIOCKOCTEH
ITapamnensHbIe IPSAMBIE U THIOCKOCTH:

19 P P 17.10.2023
napajuie/ibHbIe CCUCHHSI
ITapamiensHble IPAMBIE U NIOCKOCTH:

20 pa P2 17.10.2023
pacu€t OTHOIICHUIT
ITapamiensHble OIPSIMBIE U TNIOCKOCTH: YIIIbI

21 P P t 19.10.2023
MEXy CKPEITUBAOIIUMUCS MPSIMBIMU
[MeprieHAUKYIISIPHBIC PSMBIE U IIOCKOCTH:
CTAHJAPTHBIE MAPhI NEPIIEH UK YIISTPHBIX

22 AAAPTHBIC TAPBI NEPTICHAMKY AP 24.10.2023
TUIOCKOCTEH U IPSIMBIX, CHMMETPHH
MHOT'OIPaHHHKOB
IlepneHAUKYIAPHBIE TPAMBIE U TUIOCKOCTH:

23 PHCHAHIYIVIPHBIC T 24.10.2023
TeopeMa O TPeX MePIEeHIUKYIIpax

24 [TepnenguKyIsipHBIC IPSMBIE U TUIOCKOCTH: 26.10.2023




BBIYHCIICHUA JJIMH B MHOI'OI'PaHHUKAX

25

HOBTOpeHI/Ie: miomaain MHOT'OYIrOJIbHUKOB,
(hOopMyIIBI IS TUTOIACH, COOOpaKEeHUs
noxoous

09.11.2023

26

HOBTOpeHI/Ie: rmiomaan MHOT'OYIrOJIbHUKOB,
(hOopMyIIBI IS TUTOIACH, COOOpaKEHUS
noaoous

14.11.2023

27

HOBTOpeHI/Ie: miomaan MHOT'OYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

14.11.2023

28

[Tinomamu ce4eHuit MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHS TOT00MS

16.11.2023

29

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

21.11.2023

30

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHHUKOB"

21.11.2023

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaiesnenumnena

23.11.2023

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKIIUU yTiia

28.11.2023

33

CrepeomeTprdeckue 3a/1auu, CBI3aHHBIC C
00BEMOM MPSMOYTOJILHOTO
napaJulesenuesaa

28.11.2023

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiefienunea

30.11.2023




35 O06BEM IPSIMOM TPU3MBI 05.12.2023

36 CTepeOMeTpI/I‘ICCKIfe 3a/1a4H, CJiﬁ3aHHble c 05.12.2023
BBIYHCIICHHEM 00BbEMOB TIPSIMOU TIPU3MBI

37 HpI/IKJ'IflI[HBIe 3a7a4M, CBS3aHHBIC ¢ 00BEMOM 07.12.2023
MPSIMOM TTPU3MBI
Brrauciienne 006EMOB T C TOMOIIBIO

38 onpenenéHHoro uaTerpaia. OobéM 12.12.2023
HAKJIOHHOM IIPU3MBbI
Brrunciienne 00bEMOB T C TIOMOIIIBIO

39 onpeaenéHHoro uurerpana. OobéM 12.12.2023
MTUPaAMU/IBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE 14.12.2023
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIIEHKE 19.12.2023
00BEMOB MTUPaMU/I C OOIITUM yTIIOM

42 CTG?GOMeTpI/I‘IGCKI/Ie vsaz[aqn, CBSI3aHHBIE C 19122023
00BbEMaMK HAKJIOHHOW TTPU3MBI

43 CTC?COMeTpI/I‘{eCKI/Ie 3a/1a4M, CBS3aHHBIC C 91.12.2023
00BbEMaMH MUPAMHUIBI
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM 26.12.2023
MIPU3MBI

45 HpI:I'KJ'IaI(HLIC 3a7a4u Hf) TeMe "OOBEMBI 96.12.2023
Ten", cBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

16 [Ipumenenne 06bEMOB. Bruncienue 98.12.2023
PaccTOSHUS 0 TUIOCKOCTH

47 KonTponbhas padota "O6béM 11.01.2024




MHOTOTIpaHHUKA"

Hunmaapryeckas NOBEPXHOCTD,

48 o0pa3yroIne WIHHIPHIECKON 16.01.2024
MMOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBou HUIMHAP. 16.01.2024
[Inomane MOBEpXHOCTH LUIUHAPA

50 KOHquCKaiI MOBEPXHOCTh, 00pa3yrolue 18.01.2024
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenue KOH)v/ca IUIOCKOCTBIO, 93.01.2024
napauieNbHOM MII0OCKOCTH OCHOBAHUS

59 YceqélfHHﬁ KoHyC. M300pakenne KOHyCOB 93.01.2024
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU 95.01.2024
MMOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM 30.01.2024
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKue 3aaud Ha

55 JIOKa3aTeIbCTBO U BEIYHCIICHHE, 30.01.2024
MMOCTPOCHHUEM CEUYCHUH IIMIIHH/PA, KOHYCa
CrepeoMeTpuyecKue 3aaud Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 01.02.2024
MMOCTPOCHHUEM CEUYCHUN IIMINHIPA, KOHYCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C 06.02.2024
IAHIPOM

58 [TpukiamHbIe 3a/1a49M, CBSI3aHHBIC C 06.02.2024
IATHH]IPOM

59 Cdepa u map 08.02.2024




60

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl mnockoctsro. Bun u
n300paxxeHue mapa

13.02.2024

61

[epeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl minockoctsro. Bun u
n300paxxeHue mapa

13.02.2024

62

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

15.02.2024

63

Cummerpus chepsl u mapa

20.02.2024

64

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, NOCTPOECHUEM UX
CEYEHUI IOCKOCThIO

20.02.2024

65

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE
co cepoit u mapom, MOCTPOESHUEM UX
CEYEHUI MIOCKOCTHIO

22.02.2024

66

[IpuknanHelie 3an1a4m, CBsI3aHHBIE CO chepoi
Y I1apoM

27.02.2024

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00HUs

27.02.2024

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB

29.02.2024

69

3anaun 1o Teme "Tena M MOBEPXHOCTH
BpamieHus"

05.03.2024

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpamieHus"

05.03.2024




71

KontposbHas padota "Tena u moBepXHOCTH
BpaieHus"

07.03.2024

72

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujinHApa

12.03.2024

73

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenénHoro uurerpana. O0bpéM KoHyca

12.03.2024

74

[Tnomaayu 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYycCa

14.03.2024

75

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUYHMCIEHHEM 00HEMOB HNUINHApPA, KOHYCa

19.03.2024

76

[Ipuknagueie 3agaun 1o teme "OOBEMBI
IJIOIIaAu TOBEpXHOCTEH Ten"

19.03.2024

77

OO6béM 1m1apa 1 mapoBoro cekropa. Teopema
00 00Béme mapa. [Tnomane cheps.
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BbIUMCIIEHEM 00BEMOB I11apa, IapOBOTo
CerMEHTa M 1IapOBOT'0 CEKTOPa

21.03.2024

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IUTOIIASIMM [TOBEPXHOCTEN U 00BEMaMu
MOTO0HBIX TEJ

26.03.2024

79

ITooGHBIE TENa B TPOCTPAHCTBE.
N3menenue o6wEma mpu moo0uu.
CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tel U IIIOIIAeH
IIOBEPXHOCTEN

26.03.2024

80

KonTponbnas pabota "[lnomanu

28.03.2024




MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHS.
JIBm>keHust U paBeHCTBO Guryp. O0miue
CBOWCTBA JBUKCHUI

09.04.2024

82

Bupl 1BukeHUil: napajuiesIbHbIN NEPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3€pKajIbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI

09.04.2024

83

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

11.04.2024

84

FCOMeTpI/IquKI/Ie 3a/la4ui Ha IIPUMCHCHUC
JABUKCHUA

16.04.2024

85

KontponbHas padota "BekTopsl B
npocTtpaHcTse"

16.04.2024

86

Ob6o61matoniee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3anus 3Hanuil: "[lapaniensHocTh
IPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

18.04.2024

87

Ob6o6matonee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTops! B
mpocTpaHcTae”

23.04.2024

88

O6o6mmatomee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3anys 3HaHuii: "BekTopsl B
pocTpaHcTae”

23.04.2024

89

O6o6matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem

25.04.2024




MHOTOTIpaHHUKA"

90

O6o6matomee moBropenue 11 nonsrtuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtuzainus 3Hanuii: "Oobem
MHOTOTIpaHHUKA"

30.04.2024

91

Oo6o6maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10-11 knaccos,
cucreMarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"

30.04.2024

92

Ob6o61matoniee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucreMarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

02.05.2024

93

Wrorosas koHTpoJibHas paboTa

07.05.2024

94

Hrorosas KOHTPOJIbHAA pa60Ta

07.05.2024

95

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

14.05.2024

96

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH
1 €€ POJIb B Pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

14.05.2024

97

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
1 €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.2024

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKH
1 €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2024

99

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAYKH
1 €€ POJIb B Pa3BUTHUH COBPEMEHHBIX

21.05.2024




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKU
1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

23.05.2024

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKU
1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOIUH

28.05.2024

102

Hcropus pa3BuTHs CTEPEOMETPUN KaK HAyKH
1 €€ poJIb B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTMI

28.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
['eometpus, 10-11 kmaccrl/ [loropenos A.B., AknrmoHepHO€E 001IIeCTBO

«3marensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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