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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 MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€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 HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
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 JUISl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI 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 MTOHATUIHOTO armapara o pasaeiy
«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 3a/1aY;

(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 MOHHMMAHUS POJM AKCUOMATUKH TPHU
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 TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeJIbCTB  IMpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
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
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, 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 YTIYOJIEHHOM YPOBHE MO3BOJISICT:

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 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaieapbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPALICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM [0  IUJIOCKOCTH,  MNpOeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PAHHbBIC YTJIbL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: 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.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS 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. [[eUCTBUSA 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 mnapautenenunena. Teopema O PpaslIOXKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT 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 IUJIOCKOCTh K cdepe. M3oOpaxkenue Ten
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, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
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,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel 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 JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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 TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOM JesTEIbHOCTU, STaroB €
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
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, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

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

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOllecca, a TaKXkKe 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;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATTU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
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 INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW WH(OpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca MW pe3yibTara peIIeHUs
MaTeMaTUYECKOM 3aJ1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mpu pemeHud YYeOHbIX 3aJady, MNPUHUMATh IeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCYkaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAacCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJHO pAaCIO3HABaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEpUpPOBATh IOHATHUSIMH, CBA3AHHBIMM C  CEYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATh MOHATHUSIMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HAJl BEKTOPAMH,

pemarh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH, MPUMEHSST HU3BECTHBIE METOJIbI
IPU PEIICHUN MAaTeMaTHYECKUX 3aJ1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;
W3BJICKaTh, MPEOOPa30OBbIBATh U HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAHMS HAa TIPaKTHUKE: CpaBHUBATh U
aHAIM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
mpoiiecce IMOMCKAa  pelieHUsT MaTeMaThdecku  COpMYITHPOBAHHON
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MNOHATUNA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHbBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEJIMYUKH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBICHITH CIIOCOOBI
MOJTy4CHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE Cephl U MIIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI AJIEMEHTOB MHOIOTPAHHUKOB W TEJ BpaIlCHHUS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEN MHOTOIPAHHUKOB M TENl BpalllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHUsI U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPHI, BBITIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peliaTh TeOMEeTpUYECKHe 3a/1a4ll Ha BBIYMCIICHHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUUA OT TOYKU 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Mpu
MapajuieIbHOM  MEPEHOCE, ILEHTPAIBbHOWM CUMMETPUHM, 3E€pPKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYEHUS LUIUHAPA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SIIUE YePE3 BEPILINHY ), CEUEHHUS 11apa;



WCMOJIb30BaTh METOJIbI INOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akThbl Ui PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralINX HECKOJBKO IIArOB PEMIEHUs, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalldH HA SI3bIKE TE€OMETPUM, UCCIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere oOpa3oBaTe/ibHbIE
padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anmHoe pacnonoxxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'ILj{OCTL IPSIMBIX g
TUTIOCKOCTEH B MMPOCTPAHCTBE
[eprieHAUKYIAPHOCTD
4 MPSIMBIX | ITIOCKOCTEH B 25
MPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHUKH 7
BexTops! B ipocTpaHcTBE 12
3 [ToBTOpEHwME, 0606HICHI:I€ u 5 )
cHCTEeMaTH3aIus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB 102 6

I10 ITPOIT'PAMME




11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmenoBanue
Ne (undposbie)
pa3aesoB U TeM KoHnTpoJbHbie
n/n Bceero o0pa3oBaTejibHbIE
NporpamMmal paﬁoTH
pecypcsl
1 AHanuTHYecKas 15 1
TeOMETPHUS
[ToBTOpEeHME, 0000IIEHNE
2 U CUCTEMAaTHU3aLU 15 1
3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [Inomany noBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBrkeHus 5 1
[ToBTOpeHnue, 060061IeHNE
7 U CUCTEMAaTHU3AIH 17 2
3HaHUM
OBIIEE KOJIMYECTBO YACOB 102 3
10 ITPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

Jara
U3YYEeHUS

OcHOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE MJIOCKOCTH, MapalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

02.09

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakKeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

03.09

[TonsTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocCTh;
MIOJIYTIPOCTPAHCTBO

04.09

[TonsATHs: nepecekarouecs MIOCKOCTH,
nepeceKaroImmecs npsimasi ¥ miIocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHne
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHuKu, U300pa’keHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

09.09

10.09

11.09

10

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3aJaHusA
MpsAMBIX U ILIOCKOCTEH B IPOCTPAHCTBC.
O06o3HaueHUs MPAMBIX U IIOCKOCTEH

N3o0pakeHne ceueHnii mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOJAT Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHust
[IOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NoCTpOCHHBIX CEYCHUN
pa3HbIMH LIBETaMU

16.09

17.09

18.09

23.09

11

N300pakeHune ceueHuil nmupaMusl, Kyoa

24.09




12

13

14

Y TIPU3MBI, KOTOPBIEC TPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanre NOCTPOCHHBIX CEYCHHUN
pa3HBIMH [IBETaMU

N3o0pakeHne ceueHnit mupaMu/ibl, Kyoa
Y IPU3MBI, KOTOPBIE IPOXOAT Uepes3 ux
pé6pa. N3o0pakeHune nepecedeHus
MOJIYYE€HHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHune ceueHuil nupamusl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

MeTton claeaoB oA IMOCTPOCHUMA CEe4YECHUI

25.09

30.09

01.10

15

Merton cneoB AJisi TOCTPOSHUS CEUEHUH.

CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

02.10

16

17

18

19

Merton cneoB AJisi MOCTPOSHUS CEUEHUH.

CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

[TocTpoenue ceueHuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHUCh I1aroB
ITOCTPOEHUS

ITocTpoenue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOCHHUS

07.10

08.10

09.10

14.10

20

[Toctpoenue cevenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOEHUS

15.10

21

[ToBTOpenue mianumerpun: Teopema o

16.10




MIPOIOPLMOHANIBHBIX oTpe3kax. [Tlonodue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUH M CTEPEOMETPHH

21.10

23

24

25

26

27

28

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHoe pacnonoxeHue npsmbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JTAHHOW MPAMOM, IPOXOASIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIeKALIEH Ha
JaHHOM npsmoi. Jlemma o nepeceuenun
mapalJICJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTH TpeX HMpsiMBIX. Teopema
0 TpEX mapauIeNIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B napauienbHON IPOeKINN
MenTpanbHas nmpoekus. Yroi ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. VYron
MCKAY NPSAMBIMHA

22.10

23.10

06.11

11.11

12.11

13.11

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacnoyIOKEHUEM MPSIMBIX B POCTPAHCTBE

18.11

30

[TonsATHA: mapamenbHOCTh MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIEIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOKM U
IIJIOCKOCTH

25.11

31

['eomeTpuueckue 3a7aun Ha BRIYUCICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

26.11




32

33

[Toctpoenue ceueHus, MPOXOISAIIETO
yepe3 JaHHYIO NMPSMYIO0 Ha YepTexe U
MapajyIeIbHOrO IPyrou npsmoil. Pacuér
OTHOLUEHUH

[TapannenpHas npoexius, IpUMEHEHNE
JUTSl TIOCTPOCHUS CEYCHHH Ky0a 1
napasenenumnena. CBoiicTra
napajuieJienuIe1a U Ipu3Mbl

27.11

02.12

34

[TapannensHbie muockoctu. Ipusnaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

03.12

35

Teopema 0 napajuIeIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTHU U
CIIEICTBUS U3 HEE

04.12

36

37

38

39

CaolicTBa napamienabHbIX IIIOCKOCTEN: O
[apajuIeIbHOCTH MPSIMBIX IEpECeUEHUs
IIpH IEPECCCUCHUH ABYX MapalJICIIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayienbHbIX MIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,
3aKJIIOUYEHHBIX MEX]y NapaieIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSMU

IToBropenue: Teopema ITugaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12

10.12

11.12

16.12

40

41

42

CoiicTBa Ky0a U NpSIMOYTOJIBLHOTO
napajulesIenune1a

Brruucnenue JUIiH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenure/ie

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

17.12

18.12

19.12

43

[TeprieHAMKYASIPHOCTH NPAMOUN U
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

23.12

44

Teopema o CyllleCTBOBAaHUU U

24.12




€IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

45 25.12
MpsSAMbIE B MHOTOTPaHHHUKAX

46 [InockocTH U nepreHINKyIspHbIE UM 08.01
MpsSAMbIE B MHOTOTPaHHHUKAX
[lepnenuKymsp ¥ HAKJIOHHAS.

47 [TocTpoenune nepnesauKyIspa u3 TOUKU 13.01
Ha MPSAMYIO
[TepieHAMKYSp U HAKJIOHHAS.

48 [TocTpoeHune nepnesauKynspa u3 TOUKU 14.01
Ha MPSAMYIO

49 Teopema o TpEX nepneHANKYIIpax 1501
(ipsiMast 1 oOpaTHas) '

50 Teopema o TpEX NMepreHAuKyIIpax 20.01
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpenBaromuMHUCs 101
MPSIMBIMU
[Torck neprneHAuKyYISIPHBIX MPSIMBIX C

52 MTOMOIITBIO MEPIEHANKYJISIPHBIX 22.01
IJTOCKOCTEM

53 OpTOroHajibHOE MPOEKTUPOBAHUE 27.01
[Toctpoenue ceuenunii kyba, MpU3MBl,

54 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO 28.01
OPTOTOHAJIBLHOM MTPOEKIIMU
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBUIILHON MTUPAMHJIBI C TIOMOIIBIO 29.01
OpPTOTOHAJIBHOMN MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJBHO TIIOCKOCTH. [InockocTn 03.02
CUMMETPHUH B MHOTOI'paHHUKAX

57 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U 04.02
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUHU
[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

58 . 05.02
pacCTOSAHUM OT TOYKH 10 MIIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér 10.02
pacCTOSTHUM OT TOYKH JO MIOCKOCTH

60 CriocoObl OIyCTUTH TEPIICHANKYISPHIL: 11.02

CUMMCTpPUA, CABUT TOYKHU I10




napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

12.02

17.02

18.02

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

19.02

65

66

67

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja
[lepnieHIuKyNsIpHBIE MIOCKOCTH.
CaolicTBa B3aMMHO NMEPIEHANKYIIAPHBIX
IJI0CKOCTEN

24.02

25.02

26.02

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIepeceYeHMs IBYX MJIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEH TNIOCKOCTH

03.03

69

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPAMOYTOJIBHOTO
napajulelIenunena

04.03

70

71

TeopeMa 0 1MaroHanu NPSMOYTOJIBLHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

CTCpCOMCTpI/I‘-ICCKI/Ie " NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U TNIOCKOCTHU

05.03

10.03

72

[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSMEIE,
napajuieIbHbIE TUIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

11.03

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYyalUIAX

12.03

74

PaccrostHre OT TOYKH /10 MIIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

17.03




Brrunciienue pacCTosTHUN MEXITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU C

75 . 1 18.03
MTOMOIIIBIO TIEPIICHIUKYISIPHOM
IUIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA J1JIs
TpexrpaHHbIX yrioB. Teopema IIudaropa,

76 pextp yr P Parop 1 19.03
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAaHHOIO yIJia
Di1eMeHTHI chepUIECKON T€OMETPHU:

77 dep P 1 31.03
reo/ie3nUecKue JNHUHU Ha 3eMIIe
KourponsHaas padora "Yrisl u

78 POIRHATD 1 01.04
paccTostHUS
Cucremaruzanys 3HaHUH

79 . B , 1 02.04

MHOTOTpaHHUK U €T0 SJIEMEHTHI

IInpamupa. Bugsl nupamun. IlpaBunsHas

80 DEMIIA. DR MHpamu. 1p 1 07.04
nupamua
IIpusma. Ipssmas 1 HaKJIIOHHAS IIPU3MEL.

81 p P P 1 08.04
[IpaBunbHas mpusma
IIpssmoit mapaniaenenumne,

82 p p . 4 1 09.04
MIPSIMOYTOJIBHBIN TTapajuieenumnes], Kyo
Brimmykiable MHOrorpanHuku. Teopema

83 Py P P 1 14.04
Olinepa
Breimykiibie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBunbpHbIe U MONYNIPaBUIIbHBIE 1 15.04
MHOTOTPaHHUKHU

85 KontpomnsHas pabora "MHoOrorpaHHUKH" 1 16.04
[TousTre BEKTOPa HA INIOCKOCTH U B

86 P 1 21.04
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 22.04

88 Pa3nocTh BekTOpOB 1 23.04

89 [TpaBuio napamenenumnena 1 28.04

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 29.04
Paznosxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJTHOM 1 30.04
ILIOCKOCTH

92 CkansipHO€ TTPOM3BEICHUE 1 05.05
Brruncienue yrita Mexxay BEKTOPaMU B

93 IE ALY BEKTOP 1 06.05

IIPOCTPAHCTBE




94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 07.05
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 12.05
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 13.05
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 14.05
98 O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI 1 19.05
99 O06o01IeHre U cuCcTeMaTU3alus 3HAaHUN 1 20.05
100 Hrorosas koHTpoabHas paboTa 1 21.05
101 HToroBast KOHTpOJIbHAS paboTa 1 22.05
102 O000111eHIE U CUCTEMATU3aIUs 3HAHUI 1 23.05

OBLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KJIACC

KoanuyecTBo 4yacoB

Jara
Ne i/ Tema ypoka KonTposabHbie
Bceero U3YYEeHUS
padoThI
IToBTOpenue temsl "KoopauHarbl

1 BEKTOpa Ha MJIOCKOCTH U B 1 02.09
npocrpaHcrae”

5 [ToBTOopenue temsl "CkansipHoe 1 03.09
POM3BEIEHHE BEKTOPOB" '
[ToBTOpenue TeMbl "Beruucienue

3 yria MeXIy BEKTOpaMH B 1 04.09
npocrpancTae”

[ToBTOpeHue TeMsl "YpaBHeHME

4 MPSAMOM, IPOXOIAIICH Yepe3 IBe 1 09.09
TOYKH"

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 10.09
ypaBHEHHE IUIOCKOCTH B OTPE3KaxX '

5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1 11.09
ypaBHEHUE TJIOCKOCTH B OTpe3Kax '

7 BekropHoe npousBeneHue 1 16.09

8 JInHeliHbIE HEPABEHCTBA, 1 17.09
JIMHEWHOE IPOrpaAMMHUPOBAHUE '

9 JInHenHbIE HEpaBEHCTBA, 1 18.09
JIMHEWHOE IPOrpaMMHUPOBAHHIE '
AHaJIUTUYECKUE METObI pacuéra

10 yriia MeXay nNpsIMBIMA B 1 23.09
MHOT'OTpaHHUKAX
AHaJIUTUYECKUE METObI pacuéra

11 yTJia MKy IIIOCKOCTSIMU B 1 24.09
MHOTOTPaHHUKAX

12 dopMyna pacCTOSSHUSA OT TOUKH 1 55 09
J10 TUTOCKOCTH B KOOpJIMHATAX '

13 Haxoxnenue paccrostHuii oT 1 30.09
TOYKH JI0 TIOCKOCTH B KyOe '
Haxoxnenue pacctostHuii OT

14 TOYKHU 10 IUIOCKOCTHU B 1 01.10
MPaBUJILHON MTUPAMHJIC

15 KontponbHas padota 1 1 02.10
"Ananutuyeckas reomeTpus’”




16

Ceuenus MHOI'OIr'paHHUKOB!:
CTaHAApPTHBIC MHOTOI'paHHHUKHU

07.10

17

18

19

20

CeueHust MHOTOI'PaHHUKOB:
METOJ, CIE10B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
HCpCCC‘-IGHI/ISI HpSIMBIX nu
MIOCKOCTEH

HapaJ'IJ'IeJ'ILHHe IIPpsAMBIC U
IUIOCKOCTH! IMapaJJICIIbHBIC
CCUCHUA

HapaJ'IJ'IeJ'ILHBIe IPpsAMBIC U
IIJIOCKOCTH: pacqéT OTHOIIICHUH

08.10

09.10

14.10

15.10

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCHIUBAOIIHUMHUCSA ITPAMBIMU

16.10

22

[lepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TIOCKOCTEN
U TPSIMBIX, CHMMETPUHN
MHOTOTPaHHUKOB

21.10

23

24

25

26

IlepnieHIuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
MepIeHIUKYIIIpax
IlepnieHIUKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
iomaaen, cooopaxeHus
moaoous

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIbI JIs1
IUIOIIazeH, COOOpaKeHUs
no100us

22.10

23.10

06.11

11.11

27

[ToBTOpEHMeE: mmomagn
MHOTOYTOJILHUKOB, (DOPMYJIBI JISI
Ioaaen, cooopakxeHus
og00uUst

12.11

28

IImomanu ceuenmnii
MHOTOTPaHHUKOB: TIOIIA TN

13.11




MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

18.11

30

31

32

33

KontponsHas pabora
"[loBTOpEHNE: MHOTOI'PaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

3agaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; 0 TPUCEKLIUU
yria

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaenenumnena

25.11

26.11

27.11

02.12

34

[TpuknanHbie 3a1a49u, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasieNienuneaa

03.12

35

36

37

OO6BEM IpsIMON TPU3MBI
CrepeomeTrpuueckue 3aaau,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB MPSAMON TPU3MBI
[IpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

04.12

09.12

10.12

38

Brruncienue 00HEMOB Tel ¢
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

11.12

39

Brraucienne 006EMOB TEII C
TIOMOIIBIO OMTPEEIIEHHOTO
uHaTerpana. O0bEM TupamMuIbl

16.12

40

®opmyna 00bEMa MUPaAMUIBL.
OTHo1IEeHHEe 00BEMOB MTUPAMUJL C
00IIUM yTIIOM

17.12

41

®opmyna 00bEMa MUPaAMUIBL.
OTHo1IeHHEe 00BEMOB MTUPAMUJL C

18.12




00IIUM yTIIOM

42

43

44

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C 00BbEMAMH
HAaKJIOHHOH IPU3MBbI
CrepeomeTpHryuecKHe 3a1a4H,
CBSI3aHHBIC C 00BEMaMU
MUPaAMU/IBI

[IpuknagHbie 3a1a91 10 TEME
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM HAKJIIOHHOH TIPU3MBI

19.12

23.12

2412

45

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMUIBI

25.12

46

[Tpumenenne 00BHEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

08.01

47

48

KonTponbnas padota "O0béM
MHOrorpaHHuka"

[{unmHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
MMOBEPXHOCTH

13.01

14.01

49

umuuap. [psamoi kpyroBoun
uuuHAp. Inomans noBepxHoCcTH
LWIMHIpa

15.01

50

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHM4YeCKOM
noBepxHocTh. Konyc

20.01

51

52

Ceuenne KoHyca MJIOCKOCTHIO,
MapaieIbHOMN MJIOCKOCTH
OCHOBaHUA

VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

21.01

22.01

53

[Tmomaae 60KOBOI MOBEPXHOCTH
1 TTOJIHOM ITOBEPXHOCTH KOHYyCA

27.01

54

[Tnomane 60KOBOIT MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH KOHYCa

28.01

55

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
MMOCTPOEHUEM CEUCHUM LMIIMH]IPA,
KOHYcCa

29.01

56

CrepeomeTpuueckue 3aa4 Ha

03.02




JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUECHUN LUIHHIIPA,
KOHYca

57

[Ipuknaguele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

04.02

58

59

[IpukiiagHele 3a1a4u, CBSI3aHHbIE
C UMJIMHIIPOM

Cdepa u map

05.02

10.02

60

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n300pakeHue napa

11.02

61

[epecedenue cheps U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n300pakeHue mapa

12.02

62

63

VYpasuenue chepsl. [Lnomanb
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

17.02

18.02

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

19.02

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

24.02

66

67

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
TJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHAAPTHBIE
moao0us

25.02

26.02

68

Paznmuunsie KOMGI/IHaI_II/II/I TCJI
BpalICHUA U MHOTOT'PAaHHUKOB

03.03

69

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpareHus"

04.03

70

3amaun o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

05.03




71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

10.03

72

73

74

O06béM mumuHIpa. Teopema 06
00BEME MPSAMOTO MIITUHAPA

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEETIEHHOrO
uHTerpaia. O6sEM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

11.03

12.03

17.03

75

CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB IIMIIMH]IPA, KOHYCA

18.03

76

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI U TIIOMIAN
noBepxHocrtel Ten"

19.03

77

O6bEM 11apa 1 mapoBoro
cektopa. Teopema 00 00bEMeE
mapa. [Tnomans chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTro
CerMEeHTa U IIapOBOTO CEKTOpa

31.03

78

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T1apa U TIJIOMIAIBI0
cdepbl. COOTHOILIEHUS MEKIY
TIOMIA/ISIMH TTOBEPXHOCTEN U
o0BEMaMK MOJOOHBIX Tel

01.04

79

80

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6béma npu
nojo0un. CrepeoMeTpruecKue
3aJlauu, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tell U
IoMIaiel MOBEpXHOCTEH

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

TCI

02.04

07.04

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mme
CBOIWCTBA JBUKECHUI

08.04




82

83

Bupl niBukeHnil: napamiebHbII
MIEPEeHOC, LIEHTpaJIbHAs
CUMMETpHUS, 3epKabHas
CUMMETpPHUS, TOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanms moxoowms.
[Ipsimas u chepa Ditnepa

09.04

14.04

84

85

86

87

88

89

90

I'eomeTpuueckue 3anaun Ha
IMPUMCHCHUC IBVIKCHUS

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kimaccos,
CUCTEeMAaTH3alHsI 3SHAHHIA:
"[lapasienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

Oo6o06maromiee nopropenue 11
MOHATHUI U METO0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTops! B mpocTpaHcTae"

O6o06maromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"Bekropsl B mpocTpaHcTBe”

O6o6m1aromee nosropenue 11
MOHSATUI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucreMaru3anus 3Ha"Hui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromee nopropenue 11
MOHATHI U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucreMaru3anus 3Ha"Hui: "O0beM
MHOTOIpaHHUKa"

15.04

16.04

21.04

22.04

23.04

28.04

29.04

91

Ob6o6u1aromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kiaccos,
cucTeMaTu3allis 3HaHHUH:
"ILnouiaay MoBEpXHOCTH U

30.04




00BEMBI KPYTIIBIX TEN"

92

O6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHU:
"I[Lnomaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

05.05

93
94

HTorosast KOHTpOJbHASA paboTa

HroroBas koHTpoNbHAs paboTa

06.05
07.05

95

[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3auus 3HaHUI

12.05

96

97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKy U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ polib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B pPa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayK{ U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05

14.05

19.05

20.05

21.05

22.05

102

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX MHXCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTUH

23.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




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

ArtanacsH JI.C. ['eomerpust. Yueonuk nis110-11 kiaccoB o01ieo06pa3zoBaTebHBIX

yupexaenuil. - M., «IIpocsemienney.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

1.I'eometpus, 10-11. JI.C.Atanacsan, B.®.byry3os, C.B.Kagomues u ap. -M.:
IIpocBeuienue.

2.3uB b. I'. lunaktnyeckue matepuaisl no reomerpuu ais 10 kimacca. - M.,
«IIpocsemienue» .

3. 'eometpus B 10-11 knaccax, MmeTonuueckue pekoMeHaanuu k yueo.: Ku. nms
yuutens JI.C.AranacsH, B.®.byty30B, - M.: [IpocBenienue.

- JIIs1 00y4aroIuXCs:

I'eomerpus, 10-11. JI.C.Atanacsin, B.®.byry3o0s, C.B.Kagomiies u ap. -M.:
[IpocBenienue.

JlonoaHUTENbHAS IUTEpATypa Al YUUTEIs

1. CmupnoBa M1.M.COopHUK 3a1a4 IO T€OMETPUH B pUCYyHKax U Tectax. 10-11
K. — M.:»AkBapuymp».

2. bponckuii N.JI., Kopaemckas JI.O. Pelienue sk3amMeHaIIMOHHBIX 33/1a4
NOBBIIEHHOM CI0XHOCTH 110 reoMerpuu 10-11 kimace — M.:APKTH.

3. bexkep b.M., HekpacoB B.b. IIpuMmeHeHre BEKTOPOB JUIsl peLIEHUs 3a/1a4.



VYyeOnoe nocobue. — C.-IlerepOypr, HI1IO «Mup u Cembsi-95».
4. EpmioBa A.IL., ['ono6opoasko B.B. CamocTosTenbHbIE U KOHTPOJIbHBIE

pabotsl o reometpuu it 10 kinacca. — M.:UnekcalO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET
1.M3narenbctBO «IIpocBemenuney» WWW.Prosv.ru

2.®eneparnust UHTEpHET-00pa30BaHus, CETeBOE 00BEAMHEHNE METOIUCTOB

www.som.fio.ru

3.Poccuiickas Bepcusi MeXayHapoHOTO MpoekTa CeTh TBOPUYECKUX yUHuTeNeH it-

n.ru

4.Poccuiickuii obieo0pasoBarenbhbiil [Toptam www.school.edu.ru

5.Enunas xomiexius 1iudpoBeiX 00pa30BaTebHBIX PECYpCOB

www.school-collection.edu.ru

6.DenepanbHbIN EHTP UHPOPMALITMOHHO-00pa30BaTEIbHBIX PECYPCOB

www.fcior.edu.ru
7.Poccutickas anextpoHHas mikoda https://resh.edu.ru

8.00pa3oBaTebHbIH MOpTAT JJIs MOATOTOBKHU K dKk3aMeHam https://sdamgia.ru/

9.https://alexlarin.net/

10.denepabHbI HHCTUTYT Tieaarorndeckux uamepenuit https://fipi.ru/
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