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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO MPO(ECCUOHAIBHOTO
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 B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH 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
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

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



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «l'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 T€OMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YEHHUS 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 pabdoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

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 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqIbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC 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 TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPAaHHBIN
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 MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTtBenHass Tteopema I[ludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHs NPABWIbHBIX MPU3M, CHUMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpAas3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIKHJpA, TUpaMUAbl U KoHyca. O0bEM mIapa U mapoBOro
CerMEeHTa.

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



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BIUCAHHON B MHOTOTPAaHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 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 111apa, METObI TOCTPOECHUS
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 YyMHOXEHUsS. IIpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBW)KEHUM. Buabl JBMWXEHUN: TapauieNbHBIA TEPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA 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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKIaHCKOW UACHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl perieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W WCCIEIOBATEILCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh 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,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCJIEN0BATEIbCKUN HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAaMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, WCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B MPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
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 CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpPMYT;

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

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

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJITHO OMEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMHU MIOBEPXHOCTENH U 00bEMaMu
ITOTO0OHBIX TEN;

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

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHOOPMALMIO 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;
pemaTh TEOMETPUUECKUE 3a1a4l Ha BBIUUCICHHUE 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
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa (MapaijeiabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHNUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHHA U
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IIpPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb NPAKTUYECKHE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaIMTHYECKass T€OMETPHS 16 2
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 16 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
IepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousThs: MEPECCKArOIMECH IIIOCKOCTH,

NnepeceKarommecs npssMas U rjiI0OCKOCTh;
MOJIYIIPOCTPAHCTBO

04.09.2024

05.09.2024

05.09.2024

11.09.2024

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

12.09.2024

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX 00BEKTOB

12.09.2024

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUA U3 HUX

18.09.2024

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

19.09.2024

CraproBasi TMarHOCTHYECKas padboTa

19.09.2024

10

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSMBIX | IJIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaYeHUS IPAMBIX U IIOCKOCTEH

25.09.2024

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamiBanre NOCTPOCHHBIX CECUCHHN
pa3HBIMU IIBETAMHU

26.09.2024

12

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepE3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYCHUN
pa3sHbBIMU IIBETaMHU

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYCHUN
pa3HbBIMU LIBETAMU

26.09.2024

02.10.2024

14

N300paskeHne ceueHui mupaMubl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX

03.10.2024




pEdpa. M3obpakeHne nepecedeHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIA
pa3HbIMHU IIBETAMHU

15

Merton cnenoB i HOCTPOCHUS CEUEHHUH

03.10.2024

16

17

18

Mertoa cie1oB Jist TOCTPOSHUS CEUSHUH.

CaoiicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

CBoiicTBa niepeceueHnid MpsIMbIX U
IIJIOCKOCTEN

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUS

09.10.2024

10.10.2024

10.10.2024

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUS

16.10.2024

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEXKEN U 3alKCh 11aroB
MOCTPOEHUS

17.10.2024

21

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MOCTPOEHUS

17.10.2024




22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tlomobue
TPEYroJbHUKOB

23.10.2024

23

24

25

26

27

28

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJIAHUMETPUHU U CTEPEOMETPHH

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHoe pacnionoxxeHue npsmbIx B
npocrpancTse. CKpenyBaronmecs
npsiMble. [Ipu3Haku ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€IVMHCTBEHHOCTH IIPSIMOM IapajuieIbHON
JAHHOM MPSMOM, IPOXOAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaleH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
mapalJICJIbHBIX MPAMBIX IINIOCKOCTBIO

[TapannensHOCTH TpeX NpsIMBIX. Teopema

0 TPEX MapaJuIeNIbHBIX NPAMBIX. Teopema o

CKpCHIUMBAOINUXCA ITPAMBIX

[TapannensHO€ NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUU

24.10.2024

24.10.2024

06.11.2024

07.11.2024

07.11.2024

13.11.2024

29

[MenTpanbHas nmpoekuus. Yroi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI

14.11.2024




MEXIy NPAMBIMU

30

31

32

33

34

35

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
Pacroj0KEHUEM MPSMBIX B IPOCTPAHCTBE

[ToHsiTHSA: MapanaeaIbHOCTh NPSIMOI U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CaoiicTBa napamuienbHOCTU IPSIMOU U
IJI0OCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyIeNIbHOCTBIO MPSMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

ITocTpoeHune ceyeHus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MpUMCHCHUC
IJIL TIOCTPOCHUA Ce4YeHH I KY6a u
HnapaJjiieJCnuicaa. CpoiicTBa
IapajiiejicnmIic1a 1 Npu3mMbl

[TapannensHele ockocty. [IpusHaku
MapajuIeIbHOCTH JBYX IIOCKOCTEM

14.11.2024

20.11.2024

21.11.2024

21.11.2024

27.11.2024

28.11.2024

36

Teopema o0 mapaieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, npoxo;mmeﬁ
4yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE

28.11.2024

37

CaolicTBa napamienabHbIX INIOCKOCTEN: O




MapajuieTbHOCTH MPSIMBIX MTEPECCUCHUS
MIPH MIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEH TpeThen

04.12.2024

38

CaolicTBa napamieabHbIX IIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUSHUHU TPSMOM €
JBYMS HapaJljIeIbHbIMU IJIOCKOCTSIMU

05.12.2024

39

40

41

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrObHIKA

CaoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuleJIenunea

05.12.2024

11.12.2024

12.12.2024

42

43

44

45

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU MIPSAMOH U
IJIOCKOCTH

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOAIIEH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYISPHON K IIIOCKOCTU

12.12.2024

18.12.2024

19.12.2024

19.12.2024




[ImockoCTH M EPIIEHIUKYIIAPHBIE UM

46 MPSIMbIE B MHOTOTPaHHHUKAX 25.12.2024

47 [TnockocTH U epIeHAUKYIISPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX 26.12.2024
[TeprieHMKYIISIp U HAKJIOHHAS.

48 [TocTpoeHne nepneHauKyIspa U3 TOUYKU 26.12.2024
Ha MIPAMYIO
[TeprieHUKYIISIp U HAKJIOHHAS.

49 [TocTpoeHne nepneHauKyIsipa U3 TOUYKU 09.01.2025
Ha MIPAMYIO

50 Teopema 0 TpEX neprneHANKYIIpax
(mpsimast 1 oOpaTHasi) 09.01.2025

51 Teopema o TpEx nepneHAUKYIApax
(npsiMast u oOpatHas) 15.01.2025

59 VYTos MeXy CKPEeLIMBAIOIIUMUCS
MPSIMBIMU 16.01.2025
[Tonck nmeprneHANKYISPHBIX MPSIMBIX C

53 TTOMOIIBIO iiepneHImenngHx 16.01.2025
TUTOCKOCTEH

54 OpToroHanbHOE IPOEKTUPOBAHUE 99 01.2025
ITocTpoenue ceueHuit kyoa, IpU3MBI,

55 NIPaBUIBHOM l'II:IpaMI/II[BI C TIOMOIIBIO 93.01.2025
OPTOrOHAJILHOW MPOEKINU
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

56 MPaBUIBHOM HI:IpaMI/IILbI C TIOMOUIBIO 93.01.2025
OPTOTOHAJILHOW TIPOEKINU

57 CummeTpusi B IPOCTPaHCTBE




OTHOCHUTEIBHO INIOCKOCTHU. I1mockocTu
CI/IMMeTpI/II\/lI B MHOI'OTpaHHUKAX

29.01.2025

58

59

[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICCTBUE CUMMETPUU

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

30.01.2025

30.01.2025

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSHUMN OT TOYKH JO IIIOCKOCTH

05.02.2025

61

62

63

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU MPAMOH,
MU3MEHEHUE PACCTOSIHUM

KonTponbhas padora "B3aumnoe

PacrosoKEHUE NPSMBIX U TUIOCKOCTEN B
pocTpaHcTae”

06.02.2025

06.02.2025

12.02.2025

64

[ToBTOpEHME: Yyroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

13.02.2025

65

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

13.02.2025

66

67

I'eomeTpuyeckre METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

19.02.2025

20.02.2025

68

[lepnieHIuKyNspHBIE MIOCKOCTH.




CBoiicTBa B3aMMHO MEPIIEHIUKYISIPHBIX
IJIOCKOCTEH

20.02.2025

69

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU
IIEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

26.02.2025

70

71

[IpsimoyrosbHbII napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA PSIMOYTOJIBLHOTO
napajuiesienumnena

Teopema o nuaroHanu NpsAMOYrojabHOTO
HapajuleJICNUIENa U CIEICTBUE U3 HEE

27.02.2025

27.02.2025

72

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a71a4M, CBA3aHHbIEC CO B3aUMHBIM
PaCIIOI0KEHUEM NPSIMBIX U TUIOCKOCTH

05.03.2025

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

06.03.2025

74

75

76

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIUBAIOIIUMUCA IPAMBIMU B
IMPOCTBIX CUTYyAlIHUAX

PaccrosiHME OT TOYKM 10 INIOCKOCTH,
paccTostHue OT NMPSMOU 10 IIIOCKOCTH
Beluncrnenue paccTossHUN MEXIY

CKpCHIMBAOIHUMUCH ITPAMBIMHU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

06.03.2025

12.03.2025

13.03.2025

77

TpéxrpanHblil yroJi, HEpaBEHCTBA IS
TpexrpanHbIX yrioB. Teopema I[Tudaropa,

13.03.2025




T€OpeMbl KOCUHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yriia

DNeMEeHTHI CPePUIECKON TreOMETPHUH:

8 reoJie3nuecKue JINHUU Ha 3eMIIE 19.03.2025
79 Kontponbnas padota "Y1l u

paccTostHUA" 20.03.2025
80 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 2JeMeHTHI" 20.03.2025
81 [Inpamnpa. Buael nupamun. IpaBunbHas

nupaMuia 09.04.2025
82 [Tpusma. Ilpsimas 1 HaKIOHHAsI TPU3MBI.

[IpaBunbHas npuzma 10.04.2025
83 [IpssMoit napaynenenunen,

MIPSIMOYTOJIbHBIN Mapaienenumnen, Kyo 10.04.2025
84 Brimykieie MEHOTOTpanHuKH. Teopema

Diinepa 16.04.2025

Beimykisie MHOrorpanHuku. Teopema
85 Oitnepa. [IpaBuibHbIe U TOXYIPaBUIIbHbIE 17.04.2025

MHOTOT'PaHHUKHU
86 KonTtponbHast pabora "MHororpaHHUKH" 17.04.2025
87 [ToHsATHE BEeKTOpA HA MJIOCKOCTH U B

MIPOCTPAHCTBE 23.04.2025
88 ITpomesxyTounas arrecrauus. Mroropas

KOHTpOJIbHast paboTa 24.04.2025
89 CyMMa BEKTOpOB 94.04.2025
90 Pa3nocTh BekTOpOB




30.04.2025

91 [TpaBwiio mapannenenumena 1 07.05.2025
92 YMHOXEHHE BEeKTOpa Ha YHCIIO 1 08.05.2025
Paznoxenue BexTopa 1o 6aszucy Tpéx
93 BEKTOPOB, HE JICXKAIINUX B OJTHOM 1 08.05.2025
TUIOCKOCTH
94 CkasipHOE TIPOU3BEICHUE 1 14.05.2025
95 Brruunciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE 15.05.2025
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 15.05.2025
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 91.05.2025
98 IIpocreimue 3a1aum ¢ BEKTOPaMH 1 99 05.2025
99 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 99 05.2025
100 O000111eHIE U CUCTEMATH3AIU 3HAHUI
101 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
102 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHAN
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopanHaTel BeKTOpa
1 1
Ha IJIOCKOCTH M B MPOCTPAHCTBE" 04.09.2024
5 [ToBTOpenue temsl "CkasispHoe 1
MPOM3BEICHUE BEKTOPOB" 04.09.2024
[ToBTOpeHue TeMsl "Brruncinenue yria
3 1
MEXTy BEKTOpaMH B TIPOCTpaHCTBE" 05.09.2024
[ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH,
4 . 1
MPOXOAAIIEH uepe3 1Be TOUKHu" 11.09.2024
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 11.09.2024
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 12.09.2024
7 B 1
€KTOPHOE IPOU3BECHHE 18.09.2024
8 JIuneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAHHE 18.09.2024
9 B 0 1 1
XO0JIHasi KOHTPOJIbHAs paboTa 10.09.2024
10 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUpPOBaHHE 25.09.2024
AHanuTHyecKue MEeTo bl pacuéTa yria
11 1
MEXy MPSMBIMUA B MHOTOTPaHHUKAX 25.09.2024




AHaIUTUYECKHE METO/IbI pacuéTa yria

12
MEXy INTOCKOCTSIMA B MHOTOTpaHHUKAX 26.09.2024
dopMyia pacCTOSHUSA OT TOYKH 10
13
IIJIOCKOCTH B KOOPJIMHATAX 02.10.2024
14 Haxoxnenue paccTossHui OT TOUKH J10
IJIOCKOCTH B KyOe 02.10.2024
HaxoxaeHne paccTOsSHUN OT TOYKHU 10
15 .
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC 03.10.2024
16 KonrponsHast pabora "AHanuTu4eckas
reometpus"” 09.10.2024
17 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOT'OTPaHHUKH 09.10.2024
18 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB
Ip A clien 10.10.2024
CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
19 TJIOCKOCTH, ITePECCUSHUS PSIMBIX U
TP P 16.10.2024
TUTOCKOCTEH
20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
NapaJuIeIIbHbIE CEYCHHUS 16.10.2024
21 [TapamiensHbIe IPSMBIC U TUIOCKOCTH:
pacuéT OTHOIIEHUHI 17.10.2024
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
22 JIBI MEXKTY CKPEIIHBAIOIIIUMHUCS
. Ay CRPEHHEAION 23.10.2024
MPSIMBIMA
[lepieHTUKyYNSpHBIE TIPSIMBIC U
TJIOCKOCTH: CTaHJIAPTHBIC Maphl
23 .
MePIEHIUKYISIPHBIX TUIOCKOCTEH 1 23.10.2024

IpsAMBIX, CUMMETPHUH MHOI'OI'PAaHHUKOB




24

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24.10.2024

25

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOI'OTPaHHUKAX

06.11.2024

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TIomaaen, COoOpakeHHs TO00MS

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

06.11.2024

07.11.2024

13.11.2024

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

13.11.2024

30

31

32

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUTOIIAIM TTOBEPXHOCTEH, pa3pe3anus Ha
4aCcTH, COOOpaKEHUS MOI00US
Konrtponsnas pabdora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

14.11.2024

20.11.2024

20.11.2024

33

3amgaun 00 yaBOECHUH Ky0a, O KBaApaType
Ky0a; 0 TPUCEKITUH yIia

21.11.2024

34

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C




00BEMOM MPSIMOYTOJIBHOTO
napasuiesenurneaa

27.11.2024

35

36

37

[Ipukiaguelie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIEHOTO
napajuiesienuneaa

O06BEM TPSIMO TPU3MBI

CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOMN MPU3MBI

27.11.2024

28.11.2024

04.12.2024

38

39

40

[MpukiaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HaKJIOHHOM IPU3MBbI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

04.12.2024

05.12.2024

11.12.2024

41

dopMmyna 00bEMa MUPAMUIBI.
OTtHoleHne 06beMOB UPaMUJ] C 0OIIUM
yIJoM

11.12.2024

42

dopmyna 00bEMa TUPAMUIBI.
OTHoOMIEHHE 00HEMOB TUPAMHJT C OOIIIUM
YTJIOM

12.12.2024

43

44

CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C
00BEMaMK HAKJIOHHOW MTPU3MBI

CrepeoMeTpUYECKIE 33/1auH, CBSI3aHHBIC C
00BEMaMU TUPaAMUJIBL

18.12.2024

18.12.2024

45

[Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN 25.12.2024
MIPU3MBI
[Tpuknaaneie 3agaun 1o Teme "O0bEMBI
46 " N
Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI 25.12.2024
[Ipumenenne 00bEMOB. Briuncnenue
47
PAcCTOSIHUS JI0 TNTIOCKOCTH 26.12.2024
48 KonTponbras padota "O0béM
MHOIOrpaHHHUKa" 09.01.2025
[unuaapudeckas MOBEPXHOCTb,
49 obpa3 W€ IWIHHIPUICCKON
PASYIOTIHE HIHIAD 15.01.2025
MTOBEPXHOCTHU
50 Hununap. [psmoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUITUHAPA 15.01.2025
51 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU nmoBepxHocTu. Konyc 16.01.2025
CeueHune KOHYcCa TJIOCKOCTHIO,
52 .
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS 22.01.2025
Yceuénnplit konyc. M300paxenue
53 N
KOHYCOB M YCEUEHHBIX KOHYCOB 22.01.2025
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 .
MIOJIHOW MOBEPXHOCTU KOHYCa 23.01.2025
[Tmomaas 60KOBOI MOBEPXHOCTH H
55 .
TTOJTHOW TTOBEPXHOCTU KOHYCa 29.01.2025
CrepeoMeTpuuecKue 3aaud Ha
56 JI0Ka3aTeNIbCTBO M BBIYUCIICHUE,
. 29.01.2025
MMOCTPOCHHUEM CEUYCHUH IIMIMHIPA, KOHYCa
57 CrepeomeTpuueckue 3aauu Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 30.01.2025




IMOCTPOEHUEM CEUCHUM LWJIMHAPA, KOHYCa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

58 [WIAHIPOM 05.02.2025
59 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C
AJTUHIPOM 05.02.2025
%0 Capepa u iap 06.02.2025
[epeceuenue chepsl u mapa ¢
61 1ockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By H306p121>1<eH1(4be fnapa 12.02.2025
[epecedenue chepsl u mapa ¢
62 wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCThIO. Byt I/I306pl:;.)KCHI§)e IL)uapa 12.02.2025
63 VYpasuenue cheprl. [Lnomans chepst u e€
yacTei 13.02.2025
64 Cummetpus cdepsl U mapa 10.02.2025
CrepeoMeTpuuecKue 3aaud Ha
65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoil u mapom, 19.02.2025
MTOCTPOCHHUEM UX CEUCHHH ITIIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha
66 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM, 20.02.2025
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO
67 [TpuknanHeie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom 26.02.2025
68 [ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,




BBIYUCIICHHS B OKPYKHOCTH,
CTaHJapTHBIC TTOI00MS

26.02.2025

69

70

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaieHus"

27.02.2025

05.03.2025

71

72

73

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

KonTtponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06beM umuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMH]Ipa

05.03.2025

06.03.2025

12.03.2025

74

Brruncinenue o0ObEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. OobéM
KOHYca

12.03.2025

75

76

77

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKre 3aJja4u, CBSI3aHHBIE C

BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYycCa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"

19.03.2025

19.03.2025

20.03.2025

78

O0BEM mapa 1 MapoBOTO CEKTOpA.
Teopema 06 06bEme mapa. [Tnomans
cdeprr. CTepeoMeTpuyecKie 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB
11apa, 1apoBOro CerMeHTa U MIapoBOTo
CEeKTOpa

09.04.2025




79

80

81

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa 1
momaabio chepbl. COOTHOIICHUS MEXKTY
TJIOIIA ISIMH TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpUyeCcKre 3a]]a4, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAEeH
MOBEPXHOCTEH

KonTponbras padota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TENT"

09.04.2025

10.04.2025

16.04.2025

82

83

84

85

JiBuxeHust npoctpaHcTBa. OToOpaskeHus.
JIBv>kenus u paBeHCTBO uryp. O0mme
CBOMCTBA JBMKESHUM

Buel 1BukeHM: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

[IpeobpaszoBanus nmomoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBMKCHUS

16.04.2025

17.04.2025

23.04.2025

23.04.2025

86

87

Kontponbnas padota "BekTops! B
nmpocTtpancTae"

ITpomesxyTounas arrecranus. Mtoroas
KOHTpOJIbHast paboTa

24.04.2025

30.04.2025

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11

30.04.2025




KJ1aCCOB, CUCTEMaTH3aLMs 3HAHUA:
"[TapayienbHOCTh MPSAMBIX U TIIOCKOCTEH
B MpocTpaHcTre"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"BekTops! B npocTpaHcTBe"

07.05.2025

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"BexTops! B ipocTpaHcTee”

07.05.2025

91

92

93

94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

Ob6o06maromiee noropeHue 11 noHATHH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee nosropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Ob6o06maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3alUsl 3HAHUH:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJibIX Ten"

08.05.2025

14.05.2025

14.05.2025

15.05.2025




95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHU

21.05.2025

96

97

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auuvs 3HaHUI

[ToBTOpEeHuE, 0000IIEHNE U
CHCTEMATH3alMs 3HAHUI

21.05.2025

22.05.2025

98

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcrtopus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10-11 kmaccel: yueO. 11t o011e00pa3oBar. yUpekIeHH: 6a30BbIN 1
npodui. yposuu/ JI.C. Atanacsix, B.®. byty3os, C.b. Kanomiies u ap. - 22-¢

m3z. - M.: [Ipoceemienne, 2023.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. N3yuenne reomerpun B 10-11 knaccax: kH. mys yautens/ C.M. CaaksiH, B.D.
byty3oB. - 4-¢ u3n., nopab. - M.: IIpoceemenue, 2010.

2. 'eometpus. Aunaktuueckue matepuansl. 10 kmace/ b.I'.3uB. - 10-e u3na. - M.:
[Ipocsemenue, 2009.

3. Kontponbhbie padboTtsl o reomerput: 10 kinacc: k yueonuky JI.C. AtanacsiH,
B.®. byry3os, C.b. Kagomuera u ap. "I'eomerpus, 10-11"/ FO.I1. lynHutsis,
B.JI. Kponrays. - 2-e u3zn., crepeotu. - M.: U3narenscTBo "Dx3amen", 2009.

4. 3apaun no reometpun: [locobue mist yuyamuxcest 7-11 k1. obmeoOpa3oBar.
yupexaenuit/ b.I'. 3us, B.M. Meiinep, A.I'. baxanckuii. - 5-e u3zz. - M.:

[Ipocsemenue, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



denepanbHbI HHCTUTYT IIEJarOrM4eCKUX U3MEPEHUM:

https://fipi.ru/?ysclid=l1xu91kvjr671617305

OO0pazoBaTenbHBINA MOPTAJ AJIs MOATOTOBKU K 9k3aMeHaMm "Pemry EI'D":

https://math-ege.sdamgia.ru/?ysclid=lIxu5b6xcy819009256

Caiit "100 6amtoB":

https://100ballnik.com/%d1%81%d1%82%d0%b0%d1%82%d0%b3%d1%80%d

0%b0%d0%hb4/



https://fipi.ru/?ysclid=llxu91kvjr671617305
https://math-ege.sdamgia.ru/?ysclid=llxu5b6xcy819009256
https://100ballnik.com/%d1%81%d1%82%d0%b0%d1%82%d0%b3%d1%80%d0%b0%d0%b4/
https://100ballnik.com/%d1%81%d1%82%d0%b0%d1%82%d0%b3%d1%80%d0%b0%d0%b4/
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