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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky ~ JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON obiactu «Marematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yYMEHHUS  BJIaJeTh  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PAaCllO3HABaTh HA YEPTEkKax, MOACISIX U B PEaIbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJETh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHWY MAaTEMATUYECKUX YTBEPKIACHUHN U POJTM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, paclpeleN€HHbIM MO TojaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus s auddepeHnmanuu  oOydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHME OBYUYEHUASA
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.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHO€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasl U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
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 MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTOopaM. IIpsiMoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKash MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl U
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipm3ma, BhucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEUEHUS HWIIUHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, ITOBOPOT BOKPYT MPSAMOM.
[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:

Cc(OpMUPOBAHHOCTb IPAKIAHCKON MO3ULIMN 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, dTUYECKOIO IOBEJIECHUS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DJCTETUKY MAaTEMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOdIOOUs, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCKoMy  OOpa30BaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATEIbHOCTH, 3TAroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH IO aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  Mpodsemy,
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, TIPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATDH
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,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiu4yve M CXOJCTBO MO3UILIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTAlUd U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a]1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C MHOTOTpaHHUKAMU;



¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (TpU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  ONEPUPOBATH  TOHATHSIMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOIPAaHHHUKOB TJIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTh CEYEHUS] MHOTOTPAaHHUKOB pPa3IM4YHBIMU METOJAMH, BBINOIHAThH
(BBIHOCHBIE) MIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIU TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CUMMETPUU
durypsr;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOJIbI
IIPU PELICHUM MAaTEMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e IDUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPeOoOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJIEIUPOBATh pEAIbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMpEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJIHO OIEpPUPOBATH MOHSATUSIMHU, CBS3AHHBIMHU C IWIMHIPHUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHHS: LUWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa u map) U 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIWYMHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOZHO OINEpPUPOBATH IMOHATUSMH, CBSA3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

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

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHPOBATh W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

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

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BBITMIOJHATh HM300paXKEHUsI MHOTOTPAHHUKOB U TeJl BpAlllCHHs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNOJB30BATh METOAbl IIOCTPOECHHUS CEYEHUN: METOJA CIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKAa3bIBATh TEOMETPUUICCKHUE YTBEPIKICHHS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3aa4, MPEANOJaralouMX HECKOJbKO IIAaroB pEHIeHHs, €CIU YCJIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

e MPUMEHSATH MOTYYCHHBIC 3HAHUS Ha TPAKTHKE: CPAaBHUBATh, AaHAU3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIEIOBATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



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 ctepeoMeTpuio 20 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 23
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 6
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 11 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoThI pecypen
AHaMTHYECKass TEOMETPHS 15 1
Tena Bpamenus 24 1
O6bEM MHOTOTpaHHHKA 17 1
4 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJbIX TEJ
5 JBro>xeHus 5 1
5 [ToBTOpEHNE: MHOTOTPAHHUKH, CEYCHUS 15 1
MHOTOTPaHHUKOB
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI
OcHoBHbIE TpaBUiia H300paKeHUs HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUICIbHBIX 1 https://resh.edu.ru/
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1 https://resh.edu.ru/
IJIOCKOCTH, MapalIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH,
3 [EpECEKAIOIIMECS IIpsAMasi U IIOCKOCTb; 1 https://resh.edu.ru/
MOJIyTIPOCTPAHCTBO
[TonsTHs: nepecekarouuecs MIOCKOCTH,
4 MEPECEKAIOIIMNECS NTPsAMAasi U IIOCKOCTb; 1 https://resh.edu.ru/
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://resh.edu.ru/
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, U300pakeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://resh.edu.ru/
HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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CIICACTBHUA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

N3o0pakeHne ceueHui MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
p€6pa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackparimBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

H300pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

N300pakeHne ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparniBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

Merton ciaenoB ajs MMOCTPOCHUA CeUYCHUI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

13

MeTon cie1oB JUIsl IOCTPOEHUS CEUeHUI.
CBoiicTBa IEPECEUYECHUN MPSIMBIX U
IUIOCKOCTEN

https://resh.edu.ru/

14

15

MerTon cieoB U1l IOCTPOEHUS CEUEHUH.
CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IUIOCKOCTEN

[MocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX ‘IepTe)Keﬁ M 3aI1iMCh 1HI1aroB

https://resh.edu.ru/

https://resh.edu.ru/
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MOCTPOCHUS

16

17

18

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIlUCh I1aroB
MOCTPOCHHUS

[TocTpoenue ceueHuii B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

20

KontponbHas padoTa "AKCHOMBI
|y p
crepeomerpun. Ceuenus"

21

B3anMHOE pacnioniokeHue NpsIMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsiMble. [Ipr3Haky cKkpempBaronmuxcs
npsaMmeix. [lapamiensHble npsMbie B
IIPOCTPAHCTBE

https://resh.edu.ru/

22

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMO MapasuieIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIleH Ha JaHHOU
npsMoi. JleMMa o epecedeHun
NapauIeIbHBIX IPAMBIX IIJIOCKOCTBIO

https://resh.edu.ru/
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23

[TapamiensHOCTB Tpex mpsiMbIX. Teopema o

TpEX MmapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPSAMBIX

https://resh.edu.ru/

24

[TapaynensHOE MPOEKTUPOBAHUE.
OcCHOBHbBIE CBOMCTBA NapaJLJICILHOTO
npoekTupoBanus. M300paxxeHne pa3HbIX
buryp B napaiienbHON NPOSKIIUU

https://resh.edu.ru/

25

26

27

28

29

30

lenTpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOJI
MEX1y NPSIMbIMHU

3aa4yy Ha JOKa3aTeJIbCTBO U
UCCIIEI0BAHNE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
IUIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U

JA0Ka3aTCJIbCTBO, CBA3aHHBIC C

NapayiCJIbHOCTBIO IMIPAMBIX U IUIOCKOCTEH B

IPOCTPAHCTBE

HOCTpOCHI/IC CCUCHUS, MPOXOAAIICTO YCPE3

JIAHHYIO IIPSIMYIO Ha YEPTEkKe U
[apajuIeIbHOTO APYroy npsamMoit. Pacyér
OTHOILLEHUN

[TapannenpHas IpoeKUUs, IPUMEHEHUE s

MOCTPOCHMS CeUeHUH KyOa u
napaenenunena. CBoicTea

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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napajicjicnmIic1a U mpru3mMbl

31

32

33

[TapannensHble 1ockocTu. [Ipu3naku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIeH
yepe3 TOUKY, He MPUHAAIEKAIYIO JaHHON
IUIOCKOCTH | CIIEICTBUS U3 HEE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
IIPU NIEPECEUEHUH IBYX MapaljieNIbHbIX
MIJIOCKOCTEH TpeThei

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

34

CBoiicTBa mapaieNbHBIX MIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIFOYEHHBIX MEXy MapajlIeIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHHUH MTPSIMOU ¢
JBYMsI TTapaJIENbHBIMU TUIOCKOCTSIMU

https://resh.edu.ru/

35

[ToBTopenue: Teopema [ludaropa Ha
IJIOCKOCTH

https://resh.edu.ru/

36

37

[ToBTOpEHUE: TPUTOHOMETPHSL
HPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenuneia

https://resh.edu.ru/

https://resh.edu.ru/

38

Brruucnenue 1MH OTpE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Tapaieenure/e

https://resh.edu.ru/

39

[lepneHauKyISIPHOCTD MPSAMOM U
miockoctH. [Ipru3Hak
NEPIECHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

https://resh.edu.ru/
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40

[IepnieHAUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

https://resh.edu.ru/

41

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYJISIPHON K IJIOCKOCTH

https://resh.edu.ru/

42

43

44

[I;mockocTH U NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[lepnenauKynsip U HaKJIOHHAS.
[TocTpoeHne nepneHauKyIspa U3 TOYKA Ha
PSMYIO

Teopema o TpEx nmeprneHANKyIsIpax
(mpsimast u oOpaTHast)

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

45

Teopema o TpEX nepneHANKYIApax
(mpsimast U oOpartHas)

https://resh.edu.ru/

46

47

Yron MCIKAY CKPCIINBAOIIUMUCA
MMpAMBIMHA

[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

MOMOILBIO IEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

https://resh.edu.ru/

https://resh.edu.ru/

48

OpTtoroHanbHOE TPOEKTHPOBAHKE

https://resh.edu.ru/

49

50

[Toctpoenue ceuenuii kyoa, mpU3Msbl,
MIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyba, mpU3MBbI,
[IPaBUIILHOM MUPAMUBI C TIOMOILIBIO

https://resh.edu.ru/

https://resh.edu.ru/
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OPTOrOHAJILHOM IIPOEKIUU

o1

52

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO M10ckocTu. Ilnockoctu
CUMMETPUI B MHOTOTpaHHHUKAX

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U

IIJIOCKOCTH KaK CJICACTBHUC CUMMETPUU

https://resh.edu.ru/

https://resh.edu.ru/

53

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH

https://resh.edu.ru/

54

55

56

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

CriocoObl ONyCTUTH NEPIIECHANKYISPDIL:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON PsMO

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

57

58

59

60

KontponbHas padota "B3zaunmuoe
pacnonomeHHe pr[MI)IX 158 HHOCKOCTCI\/JI B
npoctpaHcTae”

[ToBTOpEeHME: Yyroa Mexay IpSIMbIMU Ha
IIOCKOCTH, TPUTOHOMETPUS B
MIPOM3BOJILHOM TPEYTOJIBHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEHUE: yron Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
MIPOCTPAHCTBE

T COMCTPHUICCKUC MCTOAbI BEIYUCIICHUSA

yrila MeXay IpsIMBIMU B MHOI'OTPaHHUKAX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

61

JByrpanubiii yroj. CBOHCTBO JIMHEHHBIX

https://resh.edu.ru/
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YIJIOB ABYTPAHHOTO yIja

62

63

64

[lepnenaukynsipablie miockoctu. CBOMCTBA
B3aUMHO MEPIECHAUKYISPHBIX MJIOCKOCTEH

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeN
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTU

[TpsMoyronbHbIM napamiesnenunes; Kyo;
U3MEpPEHUs, CBOICTBA IPAMOYTOJILHOTO
napaJjenenunesa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

65

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napajielienunesa u CeCTBUE U3 Heé

https://resh.edu.ru/

66

67

68

CTCpeOMeTpI/IquKI/IC H IIPUKIIaIHbIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIMeECs NpsAMEBIC,
napaijieJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIUBAIOIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAITHSIX

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

69

Paccrosane ot ToUukn J0 IINIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOfI J0 IINIOCKOCTH

https://resh.edu.ru/

70

Brluucnenue paccTosHUN MEXTy
CKPELIMBAOIMMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIECHIUKYIIIPHON MIIIOCKOCTH

https://resh.edu.ru/

71

TpéxrpaHHslid yroi, HepaBeHCTBa s

https://resh.edu.ru/
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TpexrpaHHbIX yrioB. Teopema Iludaropa,

TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOTO yria

DneMeHTHI ChepUIECKOi TeOMETPUH:

72 1 https://resh.edu.ru/
reoIe3NUeCKUe JTMHUN Ha 3emiie

73 KoHnTtponbHas padota "Y1ibl 1 1
paccrossHus"

74 CI/ICTeMaTI/IBaI_II/I'i'I 3HaHUM "MHOrorpaHHUK 1 https://resh.edu.ru/
U €r0 3JIEMEHTHI
II .B T

75 VIpaniia. BHAL HTHpAMUAL. LI paBiibuad 1 https://resh.edu.ru/
nupamuia

76 [Tpusma. [IpsiMast U HAKJITOHHAS TIPU3MBL. 1 httos://resh.edu.ru/
[TpaBuiibHas pu3Ma
H .

77 PAMOM Tap annvenenunez[, 1 https://resh.edu.ru/
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

78 BIzlnyKnme MHOTOTpaHHHUKH. Teopema 1 httos://resh.edu.ru/
Ditnepa

79 Konrponsnas padora "MHororpaHHukH" 1

80 [TonsTHe BeKTOpa Ha MIOCKOCTH U B 1 httos://resh.edu.ru/
IPOCTPAHCTBE

81 CymMma BEKTOpOB 1 https://resh.edu.ru/

82 Pa3nocTh BekTOpOB 1 https://resh.edu.ru/

83 [TpaBwito mapauienenureaa 1 https://resh.edu.ru/

84 YMHOK€HNE BEKTOpa Ha YNCIIO0 1 https://resh.edu.ru/
Pasnoxxenne BekTopa 1o 6aszucy Tpéx

85 BEKTOPOB, HE JISKAITUX B OJTHON 1 https://resh.edu.ru/

IIJIOCKOCTH
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86 CkayisipHO€E MTPOU3BEICHUE 1 https://resh.edu.ru/
87 BrrancieHue yriia Mex1y BEeKTOpaMu B 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
88 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/
89 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 https://resh.edu.ru/
90 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 https://resh.edu.ru/
91 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 https://resh.edu.ru/
92 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
93 O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 1
94 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
95 Wrorosas koHTpoJsibHasA paboTa 1
96 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
97 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
98 O06o0meHre U cucTeMaTr3aus 3HaHHHA 1
99 O06o0meHre U cucTeMaTr3aus 3HaHUH 1
100 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
101 O06o0meHre U cucTeMaTr3aus 3HaHUH 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Kourpoabnbie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1

Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1

MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1

MEXly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO

MPOXO/SIIEH yepe3 ABE TOUKH"

YpaBHEHHE IIIIOCKOCTH, HOPMaJlb https://resh.edu.ru/
5 > HOPMATE, 1

aBHEHUE INIOCKOCTH B OTpe3Kax
|y

YpaBHEHHE IIIIOCKOCTH, HOPMaJlb https://resh.edu.ru/
6 > HOPMATE, 1

ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenne 1 https://resh.edu.ru/

JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE https://resh.edu.ru/
8 P : 1

MIporpaMMHUpPOBaHUE

JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE https://resh.edu.ru/
9 P : 1

IpOrpaMMHUPOBaHKE
10 AmnanuTHyeckue MEeTobl pacyéra yria 1 https://resh.edu.ru/

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTAYECKHE METO/BI pacyéra yria 1 https://resh.edu.ru/

MCKAY MJIIOCKOCTSAMU B MHOT'OI'PaHHUKAX
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dopMyia pacCTOSIHUSA OT TOYKH 10

https://resh.edu.ru/

12
IJIOCKOCTH B KOOpAMHATAX
13 HaxoxneHnue paccTositHUN OT TOYKHU 110 https://resh.edu.ru/
TUIOCKOCTH B KyOe
14 Haxoxnenue paccTosHUN OT TOYKH 10 https://resh.edu.ru/
IJIOCKOCTH B TTPABUWJILHOW MUpPaMUIE
15 KonTtponpsHas pabora "AHanutudeckas
reomerpus"
[unuuaprYeckas MOBEPXHOCTh, 00pa3yIoIIue https://resh.edu.ru/
16 [WJIMHAPHYECKON TTOBEPXHOCTH
Hunuaap. [psmoit KpyroBoi UIHHAD. https://resh.edu.ru/
17 ITiroma b MOBEPXHOCTH IIHIHHAPA
18 IMpukiaaHbie 3a0a49H, CBSI3aHHbIE C IIMITHHIPOM https://resh.edu.ru/
19 IpuknaaHbIe 3a1a4H, CBSI3aHHBIE C IAITHHAPOM https://resh.edu.ru/
Konundeckasi HOBEpXHOCTb, 00pa3yrolie https://resh.edu.ru/
20 KOHHYEeCKOHM noBepxHocTH. Konyc
CeueHune KOHyCa TNIOCKOCTBIO, MapalIelbHON https://resh.edu.ru/
21 IUIOCKOCTH OCHOBAaHUS
Yceu€HHslit koHnyc. M300paskeHue KOHYCOB U https://resh.edu.ru/
22 yCEUEHHBIX KOHYCOB
[Tnomaab GOKOBO¥ MOBEPXHOCTH H MOJTHOM https://resh.edu.ru/
23 HOBEPXHOCTH KOHYCa
24 https://resh.edu.ru/

[Tnomanb GOKOBO MOBEPXHOCTH H MOJTHOM
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IMMOBCPXHOCTU KOHYCa

CTepCOMeTpI/I‘ICCKI/IC 3aJa4 Ha J0Ka3aTCJIbCTBO
1 BBIYHCJICHUE, IOCTPOCHUEM CEUYCHUM

https://resh.edu.ru/

25

[IIHH/pA, KOHyCca

CrepeomeTpuuecKHe 3aJa4K Ha JOKA3aTeIIbCTBO https://resh.edu.ru/
26 Y BBIYUCIICHHE, TOCTPOCHUEM CEYCHHI

LWJIMH]Ipa, KOHYCa
27 Coepa u map https://resh.edu.ru/

Iepeceuenre chepsl U mIapa ¢ MIOCKOCTHIO. https://resh.edu.ru/
28 Kacanue mapa u cdepsbl II0ckocThio. Bua n

n300pakeHne mapa

Iepeceuenue chepsl U mIapa ¢ MIOCKOCTHIO. https://resh.edu.ru/
29 Kacanue mapa u cdepsbl II0ckocThio. Bua n

U300pakeHne mapa

Vpasuenwue chepsl. [Tnommanas chepsr u eé https://resh.edu.ru/
30 yacTei
31 Cummerpus cdepsl U mapa https://resh.edu.ru/

CrepeomeTpruecKre 3aa4n Ha J0Ka3aTelIbCTBO https://resh.edu.ru/
32 Y BBIYHCIICHHUE, CBS3aHHBIE CO chepoii u mapom,

HOCTPOCHHUEM MX CEYCHHH IIOCKOCTHIO

CrepeomeTpruecKre 3aa4n Ha J0Ka3aTelIbCTBO https://resh.edu.ru/
33 ¥ BBIYHCIICHHE, CBsI3aHHBIE CO Chepoi U mapom,

MMOCTPOCHUEM UX CEUYCHUH IIOCKOCTBIO



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

34

[Ipuknanneie 3a1a4n, CBsI3aHHBIE CO cepoit u

https://resh.edu.ru/

apoM

IToBTOpEHHE: OKPYKHOCTD Ha TUIOCKOCTH, https://resh.edu.ru/
35 BBIYUCIICHHS B OKPY>KHOCTH, CTAH/IAPTHBIC

noxoous

Paznuunbie KOMOUHAIMN TEJT BPAIICHUS U https://resh.edu.ru/
36 MHOTOTPAaHHHKOB

3amaun 1o Teme "Tesa U MOBEpXHOCTH https://resh.edu.ru/
37 BpauieHus"

3amaun mo Teme "Tema U MOBEPXHOCTH https://resh.edu.ru/
38 BpauieHus"

KonTponbaas padora "Tena 1 TOBEpXHOCTH
39 BpareHus"

O0béM Tena. OOBEM NPSIMOYTOIBHOTO https://resh.edu.ru/
40 napasuieNienumnea

3amaun 00 yaBOEHUH Ky0a, 0 KBaapaType Kyoa; https://resh.edu.ru/
41 O TPHUCEKIIUH yTJia

CrepeoMeTpHUIeCcKHe 3aauu, CBA3aHHBIE C https://resh.edu.ru/
42 00BEMOM MPSMOYTOJILHOTO MapasuIe/ienune1a

[IpuknanHeie 3a1a9u, CBI3aHHBIE C https://resh.edu.ru/
43 BBIYHCIICHHEM 00bEMA MIPSIMOYTOJILHOTO

napauicjcnuicaa

44

O0BEM MPSIMOH TPU3MBI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CTepCOMeTpI/I‘ICCKI/IC 3aga4u, CBsA3aHHBIC C

https://resh.edu.ru/

45 BBIYUCIICHHEM 00BEMOB MPSMO#T TIPH3MBI

[pukiagHsle 320341, CBSI3aHHBIE C 00BEMOM https://resh.edu.ru/
46 MPSIMOM TIPU3MBI

Brruncienue 00bEMOB TeII ¢ IOMOIIBIO https://resh.edu.ru/
47 onpeaenéHHoro uHTerpata. O6bpEM HaAKIIOHHON

TPH3MBI

Berancnenue 00bEMOB Tel ¢ TOMOIIIBIO https://resh.edu.ru/
48 onpeaenéHHoro uHTerpaia. O0bEM mTHUpaMuIbI

dopmyna 00béMa nupamupl. OTHOLICHHE https://resh.edu.ru/
49 00BEMOB MTUPAMHU C OOIITUM YTIIOM

®opmyna 06béMa nmupamupl. OTHOLIEHHE https://resh.edu.ru/
S0 00BEMOB MUPaMUJI C OOLIMM YTIIOM

CrepeomeTpuyecKre 3a/1auu, CBSI3aHHbIE C https://resh.edu.ru/
51 00BbEMaMH HAKIIOHHOM MTPH3MBI

CrepeoMeTprUIeCcKre 3a/1auu, CBA3aHHBIE C https://resh.edu.ru/
52 00BEMaMH THPaMH/IbI

Ipuknaausre 3agaun o Teme "OOBEMEI Ten", https://resh.edu.ru/
33 CBSA3aHHBIE C 00BEMOM HAKIIOHHOW TIPHU3MBI

IIpuknanusie 3agaun o teme "OOBEMBI TN, https://resh.edu.ru/
o4 CBA3aHHBIE C 00BEMOM THPAMUJIBI

IIpumenenne 006EMOB. Brruncienue https://resh.edu.ru/
55

pacCTodAHuA 40 MIIOCKOCTHU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

56

S7

Kontponbnas padota "O0bEM MHOTOTpaHHHKA"

O0BeéM mumrHIpa. Teopema 06 00bEMe
MPSIMOTO IHIIMHAPA

https://resh.edu.ru/

58

59

60

Brrunciienne 00EMOB TeJI ¢ IIOMOILBIO
onpeaenéHHoro uHTerpaiga. O0bpEM KoHyca

[Tnomaan 60KOBO# 1 MOIHON TTOBEPXHOCTH
KOHYyca

CrepeomeTpuydecKre 3a/1aul, CBSI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMJIMHPA, KOHYCa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

61

[Mpuxnagaeie 3a1auu o TeMe "O0bEMBI U
IJIOIIAIU OBEepXHOCTEH Ten"

https://resh.edu.ru/

62

63

O0béM 11apa u 1mapoBoro cexkropa. Teopema 00
o0wéme mapa. [Imomanp chepsl.
CrepeoMeTprUyecKue 3a/1a4d, CBI3aHHBIC C
BBIUHCJICHUEM 00BEMOB I11apa, II1apoBOTro
CErMeHTa ¥ IapOBOTO CEKTOpa

IIpuknagasie 3amaun o Teme "OOBEMEI T,
CBSI3aHHBIE ¢ 00BEMOM TITapa M TUIOIIA B0
ctepbl. COOTHONICHUS MEXKTY TUTOIIAIIMU
MOBEPXHOCTEH U 00bEMAaMHU TIOJOOHBIX TEJ

https://resh.edu.ru/

https://resh.edu.ru/

64

ITono6HsIe Tena B mpocTpaHcTBe. M3MeHeHne
00bEéMa ipu moooun. CTepeoMeTpruIecKre
3aaa4M, CBA3aHHBIC C BBIYHCIICHUECM 00BEMOB
TeJ U IJI0MAaAel TOBEPXHOCTEH

https://resh.edu.ru/

65

Kontponbras pabora "[lomnany moBepXHOCTH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

1 00BEMBI KpyTIbIX Ten"

JBmxenus npoctpancTBa. OToOpaskeHusl.
JBmxenns u paBeHCTBO (uryp. O6mme

66 N N
CBOWCTBA JBUKEHUH
Buasl aukeHuil: napamiensHbIi nepeHoc,
67 LEHTpaJIbHAsA CAMMETPUS, 3epKaJIbHAasI
CUMMETpHUS, TIOBOPOT BOKPYT HPSMOK
IIpeobpazoBanus nogodus. [psmast u chepa
68 Diinepa
I'eomeTpuyeckue 3aaun Ha IPUMEHEHNE
69 JBIDKEHUS
70 KonTponbnas pabdora " /Ismxenns"”
CeueHusi MHOTOTPAaHHHUKOB: CTaH/IaPTHBIE
71 MHOT'OI'PaHHUKHU
72 CeueHusi MHOTOTPaHHUKOB: METO/] CIIE/IOB
CedeHusi MHOTOTPaHHHUKOB: CTaH/IapPTHBIE
73 TUIOCKOCTH, TIEPECEUCHUS MPSIMBIX U
IIJIOCKOCTEN
[TapaniensHbIe IPSAMBIE U TUIOCKOCTH:
74 napajieybHble CeUeHHS
[TapannensHbIe IPAMBIE U TUIOCKOCTH: PACUET
75 OTHOIIICHUHN
76 [TapannenpHble NpsIMbIE U IJIOCKOCTHU: YIJIbI




MCKAY CKPCUIMBAOIUMUCA NIPAMBIMHA

77

78

IleprienquKyIsIpHBIC TPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Mapbl MePIEHINKYIIPHBIX
IJIOCKOCTEH U MPSIMBIX, CAMMETPUU
MHOTOTPaHHUKOB

IlepnenaukynsapHbIe TpsSMBIE U TNIOCKOCTH:
TeopeMa O Tpex MepIeHIUKYIIpax

79

[leprieHAuKyIsIpHBIE NPSMBIE U TUIOCKOCTH:
BBIYHMCIICHUS AJIMH B MHOTOTPaHHHUKAX

80

[ToBTOpEHHKE: TIIOLIAAM MHOTOYTOJIbHUKOB,
(hopMyITBI TS TDIOMIAIEH, COOOpaKeHHS
noxooust

81

IToBTOpEHME: TIIOIA/ I MHOTOYT'OJIbHUKOB,
(hopmyIbl TS TUTONIAACH, COOOPaKEHHUS
noxooust

82

TloBTOpEHME: TIIOIIA I MHOTOYTOJIbHUKOB,
(hopMyITBI TS TIIOMIAIEH, COOOpaKeHHS
moxoous

83

84

[Tnomaam ceueHnit MHOTOTPAHHHKOB: TUTONIATN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHHS 10100

[Tnomaau ceueHnit MHOTOTPAHHHKOB: TUTONIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHHS 1O100HUs

85

KouTponbHas pabora "[loBTopeHue:




MHOT'OI'paHHUKH, CCUCHU MHOl"Ol"paHHI/IKOB"

86

87

O6o06matomee mopTopeHue 11 moHATHI U
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMatusanus 3HaHuit: "[lapanneasHOCTh
MIPSIMBIX U TUIOCKOCTEH B TIpocTpaHCcTBe"

O6o6matomee moBToperne 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucreMaTtu3anus 3HaHui: "BekTopsl B
pocTpaHcTBe"

88

89

Ob6o6miaromee nosropenre 11 moHATHH 1
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucreMartu3anus 3HaHui: "BekTopsl B
npocTpaHcTae"

O6o06matomee moBToperue 11 moHATHI 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucreMarusanug 3Haauil: "O0bem
MHOTOT'paHHUKA"

90

91

Oo6o6miatomee nosropenre 11 MOHATHI 1
MeToJ0B Kypca reomerpun 10-11 kmaccos,
cuctemarn3anusa 3Haguil: "O0beEM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenre 11 moHATHH U
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMaTn3anys 3HaHui: "[lnomagu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

92

Ob6o6maromee nosropenre 11 moHATHH 1




MeToJ0B Kypca reoMerpun 10—-11 knaccos,
cucreMaTtn3anud 3Hanui: "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

Utorosast KOHTpoNbHAA paboTa

93
94 Utorosast KOHTpoNbHAA paboTa
IToBTOpeHwue, 0000IIeHNE U CHCTEMATH3AIHS
95 3HAHUU
Hcropus pa3BUTHS CTEPEOMETPHU KaK HAYKH H
26 €€ poJb B Pa3BUTUH COBPEMEHHBIX WH)KEHEPHBIX
" KOMIIBIOTCPHBIX TEXHOJIOTHI
UcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U
97 e€ poJIb B Pa3BUTHUH COBPEMEHHBIX WH)KEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHH
UcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U
08 €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHI
UcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U
99 eé POJib B pa3BUTHU COBPEMEHHBIX MHKCHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHH
UcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U
100 eé POJib B pa3BUTHU COBPEMEHHBIX MHKCHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTHH
101 UcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U

e€ poJib B pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX




1 KOMITBIOTECPHBIX TCXHOJIOT 15174

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
102 e€ poJib B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX 1
Y KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

['eometpusi: 10-11 kmacesl: aiist 061meoopaszoBat. yupexxaenuit JI. C. AtanacsH,

B.®.byty308, C.b.Kagomiies u ap. — M.: I[IpocBenienue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

['eometpusi: 10-11 xmacenr: aist 061meoopaszoBat. yupexxaenuit JI. C. AtanacsH,
B.®.byry308, C.b.Kanomiies u ap. — M.: [Ipocseiienue

3amaun o reometpuu: 7-11 kimacceesl/b.I".3uB, B.M.Meiinep, A.I'.baxanckwuii.-

Mockaa: [IpocsenieHue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru






		2024-08-31T11:27:27+0300
	Шутова Валентина Михайловна




