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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00ECIIEYUBAET BO3MOXKHOCTh U3yUEHUS TUCIIUILINH
€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 JIOTHYECKUX YTBEP)KICHUMN IPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O FEOMETPUN KaK YaCTU MHUPOBOW KYyJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOUIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHMS JIOKAa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C IPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEUIEKTYAJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKAaTEIBLHBIMHU JIMHUSAMHA y49€OHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 TojgaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U YrTyOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOnE€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



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: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIC/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
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. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulesienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (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 YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroibHas NUpamMuAa M I[PABHIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa U ciaeactsus u3 He€. O0bEM mnpsMol u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl mnockocTbro. [loHsATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OToOpakeHus. [[BWKEeHUS W paBEHCTBO (Uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUMCKOro  OOMIECTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpelbl, OCO3HaHUE rI00AIBHOTO XapaKTepa IKOJIOTHUUECKUX MPpoOIieM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOIl TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOMPATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HAaBbIKAMU  IIO3HABATEJIbBHON  pediekcuu Kak  OCO3HAHUA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
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€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, J0roBapuBaThbcs, OOCYXAaTh INpPOIECC U pe3yiabTaT pabdoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NPSIMOYTOIBHBIN Mapauiesenunes, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBINOIHATH U300pakeHUsT QUTyp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH MPOCTEUINE TMPOTPAMMHBIE CPEACTBA U  BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TOJYYCHHBIE 3HAHUA HA TMPAKTHKE: CPAaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C MCIIOJIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSMH, CBSI3aHHBIMU C JIBUJ)KCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpALICHUS: CEUEHUs LIWIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



e JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TMPUMEHATh T€OMETPUYECKHE (AKThl AJS PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

e peumarh 3aaud Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHKE: CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

BocrnurareapHbIi MOTEHITHAT IpeaMeTa «I 'eoOMeTpHs» peaanu3yeTcs Yepes:

* IPUBJICUYCHUC BHUMAaHUSA OOyYAIOIIMXCSI K I[EHHOCTHOMY  acICKTy
M3yJaeMbIX Ha yPOKax SBJICHUH, OPraHU3aIUIO MX PabOTHI C IMOTyJaeMOi Ha YPOKe
COLMAJbHO 3HAYMMON WH(MOpMamKMeld — WHUIMHPOBAHHE ¢¢ OOCYKICHU,
BBICKA3bIBAHUS 00YJAIOIIMMHKCS CBOCTO MHEHHMSI 10 €€ TTOBOJTY, BBIPAOOTKH CBOETO
K HEll OTHOILICHUS;

* IEMOHCTPAIIMIO 00YyYarOIIUMCS IIPUMEPOB OTBETCTBEHHOT'O, I'PakJIaHCKOTO
MOBEJICHMS, TIPOSIBJICHUS YEIIOBEKOIIOOMS M J0OpOCEPACYHOCTH, Yepe3 Ioa00p
COOTBETCTBYIOIIMX TEKCTOB JUISl UTCHHsS, 3aJad IS PEIICHUsS, MPOOJIEMHBIX
CUTyalui Jj1st 00CYKJIeHHS B KJIacCE;

* IPUMEHEHUE Ha YPOKaX MHTEPAKTUBHBIX (POpM pabOTHI ¢ 00YUYAIOIIUMHUCS:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJHUPYIONIUX  IMO3HABATEIbHYIO  MOTHBAIIHIO
0Oy4JaroIMXcs; MaTeMaTHYECKUX 00CB, TUCKYCCUH, KOTOPBIE TAl0T 00yYarOIIHMMCS
BO3MOYKHOCTh MPUOOPECTH OTIBIT BEJICHUS KOHCTPYKTUBHOT'O TUAJIOTa; TPYMNIOBON
paboThl UK pabOTHI B Mapax, KOTOPhIC ydaT 00ydaroluxcsi KOMaHIHOU paboTe u
B3aMMOJICUCTBHIO C APYTUMH O0yUarOIIUMHUCS;

* MHULIMMPOBAHWE W  TOJIJEPKKY  HCCIEAOBATENIbCKOM  JIE€ATEIbHOCTH
oOydaronmxcss B paMKax pealu3aldd HWMH HHAMBUAYAJbHBIX M TPYHIOBBIX



UCCIIEIOBATENIbCKUX ~ MPOEKTOB, YTO JacT OOydYalomUMCS  BO3MOXHOCTH
NPUOOPECTH HABBIK CAMOCTOSITENIBHOIO PEIICHUS] TEOPETUYECKOM MPOOIIEMBI,
HABBIK T'€HEPUPOBAHMS M OPOPMIICHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHLHOTO
OTHOUIIEHUS K YY>KUM HJiesiM, 0()OpMIICHHBIM B paboTax JIpyTHX HCCIEeI0BaTeNeH,
HaBbIK MYOJMYHOTO BBICTYIJICHUS TEped ayAuTOpuUel, apryMEHTHUPOBAaHUA U
OTCTaWBaHUS CBOEH TOUKU 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO 9acoB
Ne HaumenoBanmue pa3iesioB JJ1eKTpOHHBIe (HU(POBbIE) 00pa3oBaTeIbHbIE
Konrtpoabnbie IIpakTnueckue
n/n H TeM NPOrpamMMbl Bceero pecypcbl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756/start/203542/
1 Beenenue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionoxxeHue 5 https://resh.edu.ru/subject/lesson/6133/start/272668/
HNPAMBIX B IIPOCTPAHCTBE
[TapannenbHOCTh NPSAMBIX U https://resh.edu.ru/subject/lesson/6065/start/125651/
3 IIJIOCKOCTEH B 8 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
MIPOCTPAHCTBE
[leprer Ky spHOCTS https://resh.edu.ru/sub?ect/lesson/4724/start/20411/
4 HPAMEIX T ITOCKOCTE B 25 1 https://resh.edu.ru/sub!ect/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
MPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/6127/start/221519/
5 VYTJIBI U pacCTOSTHUS 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
6 Mororpasm 5 https://resh.edu.ru/sub?ect/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
7 BeKTOpE! B NpOCTpaHCTEE 12 https://resh.edu.ru/sub?ect/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

8

[ToBTOpEHME, 0000IIICHUE 1

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

HaumeHoBanue KoandyecTBO yacoB
Ne JJ1eKTpOHHBIe (HU(POBbIE) 00pa3oBaTeIbHbIE
pa3aesioB M TeM Kontponbnbsie IlpakTnyeckue
n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoThbI
https://resh.edu.ru/subject/lesson/5724/start/21892/
1 AHanuTHYeCKast 15 1 https://resh.edu.ru/subject/lesson/5723/start/149167/
reOMETPHS https://resh.edu.ru/subject/lesson/6083/start/149229/
IToBTOpenue, 06o0IICHNE https://resh.edu.ru/subject/lesson/4677/start/19037/
2 U CHCTEMAaTH3aIIMs 15 1 https://resh.edu.ru/subject/lesson/4747/start/125589/
3HAaHUH
https://resh.edu.ru/subject/lesson/4904/start/280336/
3 OGbEM MHOTOrpaHHHKa 17 1 https://resh.edu.ru/sub?ect/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
4 Tena pamers 24 1 https://resh.edu.ru/sub?ect/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
IO M HOBEpXHOCTH 1 https://resh.edu.ru/sub?ect/lesson/4910/start/23238/
5 . 9 1 https://resh.edu.ru/subject/lesson/4911/start/23300/
00BEMBI KPYTJIBIX Tell
https://resh.edu.ru/subject/lesson/6297/start/22283/
6 JIBMO>KeHUS 5 1 https://resh.edu.ru/subject/lesson/5731/start/22407/



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/

[ToBTOopenue, 0600IICHNE

https://resh.edu.ru/subject/lesson/5732/start/23384/

https://resh.edu.ru/subject/lesson/5754/start/149257/

" CHCTue MaThsatms 17 https://resh.edu.ru/subject/lesson/4912/start/23573/
3HAHUU
OBILIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/4912/start/23573/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTH4eckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPLUOHANBHBIX OTpe3Kax. [logoOue 1
TPEYroJIbHUKOB

IToBTOpeHue manumerpuun: Teopema
Memnenas. PacdeTsl B ceUeHHIX Ha
BBIHOCHBIX depTexax. MicTopus pa3BUTHs
MJIAaHUMETPUHN U CTEPEOMETPUHN

[oeropenwue: Teopema [Tudaropa Ha
IIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHoBHbIE NTpaBuiIa H300paKeHNs Ha
PHUCYHKE IUIOCKOCTH, MapalieIbHbIX 1
HPSAMBIX (OTPE3KOB), CEPEANHBI OTpe3Ka

[lonsTHS CTEpEOMETPUH: TOUKA, TIPSIMAS,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHEIE

MpaBuiia N300paKEeHUs Ha PUCYHKE 1
IIJIOCKOCTH, MapaUICIIbHBIX IIPAMBIX

(OTpe3KoB), CEpeqUHBI OTPE3Ka

TToHsITHS: TIepeceKaroIInecs MIOCKOCTH,
MepeceKarouecs npsMas ¥ II0CKOCTh; 1
MOJYTIPOCTPAHCTBO

[MoHsTHS: IepeceKaroIuecs MIOCKOCTH, 1




repeceKaroluecs npsamas 1 miocKoCTh;
MOJTyTIPOCTPAHCTBO

MHoOTrorpaHHUKH, U300pAKEHIE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (HUTYP,
HECYIIECTBYIONUX 00BEKTOB

10

11

MHoOrorpaHHUKH, U300pAKEHIE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIONNX 00BEKTOB

AKCHOMBI CTEpEOMETPHH U IIEPBHIC
CIIEJICTBHS U3 HUX

12

13

14

AKCHOMBI CTEpEOMETPUH U TIEPBBIE
CIIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBEIE
cieactBus u3 HUX. CriocoObl 3ajaHus
NPAMBIX U TJIOCKOCTENW B IPOCTPAHCTRE.
O0603Ha4YeHHS MIPSIMBIX U TUIOCKOCTEH

N300pakeHne cedueHnit mupamMubl, Kyoa u
MPU3MBIL, KOTOPBIE TIPOXOST Yepe3 uX
p€6pa. N3o0paxenne nepeceveHus
MOJYYSHHBIX TUIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEYEHUH Pa3HbIMU IIBETAMH

15

16

Nzobpaxkenne cedeHnit mupaMuibl, Kyba u
MPU3MBI, KOTOPBIE TIPOXOIST Yepe3 ux
pEopa. M3o0paxenue nepeceuyeHus
MOJIYYCHHBIX MIOCKOCTEH. PackpainBaHue
MOCTPOCHHBIX CEUCHHUIT Pa3HBIMHU I[BETAMHU

Wzo0pakeHne ceyeHnit nmupaMuapl, KyOa u
MIPU3MBIL, KOTOPBIE TIPOXOJIST Yepe3 uX
p€opa. M3o0paxenne nepecevyeHus
MOJYYEHHBIX MJI0CKOCTeN. PackpaiuBanue
MOCTPOCHHBIX CEYCHU Pa3HbIMHU I[BETAMHU




17

18

19

20

21

22

23

24

Uzo0pakeHne cedyeHnit mupaMuabl, KyOa u
MPU3MBI, KOTOPBIE TIPOXOST Yepe3 ux
pébpa. N3obpakeHne mepecedeHus
MOJYYEeHHBIX IUIOCKOCTeH. PackpamnBanue
[IOCTPOCHHBIX CEYEHUIl Pa3HbIMU LIBETAMHU

MerTon ciaea0B AJisl IOCTPOEHUS CEUCHUI

Mertoz ciieioB Il TOCTPOCHUS CEUCHUH.
CBoiicTBa nepeceueHuit MpsIMbIX U
IJIOCKOCTEH

Meroa cnenoB sl HOCTPOCHUS CEYCHUM.
CBoiicTBa nepeceueHuit MpsIMbIX U
IJIOCKOCTEH

[loctpoenue ceuenmii B mupamuze, Kyoe
o TpéM Toukam Ha p&opax. CoznaHue
BBIHOCHBIX qepTen(eI‘/'I U 3aI14Ch I1aroB
MOCTPOEHUS

IMocTpoeHue ceueHut B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

IMocTpoeHue ceueHut B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aIllUCh IIaroB
MMOCTPOCHUS

[TocTpoeHue ceueHuit B mupaMuzie, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YE€pPTEKEH U 3amKCh 11aroB
TTOCTPOCHUS

25

KontponbsHas pabora " AKCHOMBI
p P
crepeoMeTpun. CeueHus"

26

Bzaumnoe PAaCIioNIOKCHUEC IPSAMBIX B




npoctpancTBe. CKpeluBarOIuecs
npsMeie. [IprU3HaKy CKpeIMBaIOIIMXCS
npsmbixX. [lapamiensHbie psMbie B
MPOCTPAHCTBE

27

TeopeMa o CyliecTBOBaHUH U
€JIMHCTBEHHOCTH TMPSMOM MapajuiebHOM
JaHHOM IPSAMOM, TPOXOASIIEH yepes3 TOUKy
MPOCTPAHCTBA U HE JIS)KAILIEH HAa TaHHOU
npsamMoil. JlemMma o nepeceyeHun
napajiICIbHBIX MPAMBIX IIJIOCKOCTBIO

28

29

30

31

INapannensHOCTH Tpex mpsAMBIX. Teopema o
TPEX MapajuieNbHBIX MPSIMBIX. Teopema o
CKPELIMBAIOLINXCS MIPSIMBIX

[NapannensHOE TPOEKTUPOBAHHE.
OCHOBHBIEC CBOWMCTBA MAPAJLICITHFHOTO
MpoeKkTupoBaHus. M300paxeHne pa3HbIX
¢uryp B napamiesbHONW TPOESKIUU

LenTpanbHas mpoekuus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMMU. YTOJI
MEXy IPSMBIMU

3ajauu Ha J0Ka3aTeIbCTBO U
WCCIIEIOBAHNE, CBSI3aHHBIE C
PacoI0kKEHUEM MPSIMBIX B IPOCTPAHCTBE

32

33

[lonsTHa: mapayuieabHOCTh NPAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Tpu3nax
HapajyIeIbHOCTH IPSIMON U IIOCKOCTH.
CBoiicTBa MapajIeIbHOCTH IPAMOM U
IUIOCKOCTH

reOMeTpI/IT-IeCKI/Ie 3aJa49M Ha BBIYHMCICHUC U

JOKa3aTCJIbCTBO, CBA3AaHHBIC C
NapajicIbHOCTBIO IMIPAMBIX U IUIOCKOCTEH




34

B IIPOCTPAHCTBE

[TocTpoenue ceuenusi, MPOXOASILETo Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
HapajieIbHOro Ipyroil npsimMoil. Pacuér
OTHOILLICHUI

35

[NapannensHas npoekuys, pUMEHEHNE
IUIs1 IOCTPOEHUSI CEUEHU Ky0a u
napamenenunena. Croiictea
napajenenuneaa u Npu3Mal

36

37

38

39

INapannensHsle miockocty. Ipusznaku
NapajyieIbHOCTH ABYX IIOCKOCTEH

Teopema o napamieabHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, TPOXOASALIEN
4yepe3 TOUKy, He IPUHAAJIEKAILYI0 JaHHON
IUIOCKOCTH U CIIEJICTBHS U3 HEE

CBoiicTBa MapaieIbHbIX INIOCKOCTEN: O
MapauIeIFHOCTH MPSMBIX MIEPECeUCHUS
MIPH [TEPECEUSHHH JBYX MMapaIIEITbHBIX
IIJIOCKOCTEN TPEThei

CBoiicTBa MapajuiesIbHBIX INIOCKOCTEH: 00
OTpe3Kax MapayIeNbHBIX MPSAMBIX,
3aKJIIOUEHHBIX MEXY MMapalljeIbHbIMU
IJIOCKOCTSIMHE;, O TIEPECEUEHHUH TTPSIMOH C
JIBYMsI TapAJUIETbHBIMU TUNIOCKOCTAMU

40

41

Konrtponbhas padora "[lapannensHocTb
MpSIMBIX U TNIOCKOCTEN B IPOCTpaHCTBE"
CaoiicTBa Ky0a 1 PsIMOYT'OJIBHOTO
napajeenumnesna

42

Brruncnenne amH OTPE3KOB B KyOe U
MIPSIMOYTOJILHOM NapaJuieNenumee

43

[lepneHquKyIApHOCTH NPAMON U




44

45

miockocTH. [Ipu3nax
MEPIEeHIUKYISIPHOCTH MPSMON U
IUIOCKOCTH

[IepneHaAUKYIAPHOCT OPAMOM U
mockoctu. [Ipusnak
MIEPIICHIUKYISIPHOCTH MPSIMOU U
IJIOCKOCTH

Teopema o CylecTBOBaHUU U
€IMHCTBEHHOCTH NPSAMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYIIIPHON K IUIOCKOCTH

46

[InockocTu U nepneHAUKYJISIpHbIE UM
HpsAMBIE B MHOTOTPaHHUKAX

47

48

49

[InockocTu U nepneHAUKyYJISIpHbIE UM
IIpsAAMBIE B MHOTOTPaHHUKAX

[lepnienauKyIsIp ¥ HAKJIOHHAs.
[TocTpoenune nepneHANKyIIpa U3 TOUKH Ha
MPSIMYIO

[lepnienauKyIsIp ¥ HAKJIOHHAs.
[locTpoeHne nepneHNKyIApa U3 TOUKH Ha
MIPSIMYIO

50

51

52

Teopema o TpEX NepIEHIUKYIISPAX
(mpsimas 1 oOpatHasi)

Teopema o TpEX meprneHAnKyIIpax
(mpsimast m oOpaTHast)

Yron Mexay CKpeluBaouMucs
MPSIMBIMA

53

ITouck nepneHANKYIJISPHBIX MPSIMBIX C
MIOMOIIBIO TEPIEHIUKYISIPHBIX
MI0CKOCTEMN




54

OpToroHajibHO€E MPOEKTUPOBAHHUE

55

[Toctpoenne ceuenuii Kyba, MPU3MBL,
MIPABIIIBHOM MHPAMHIBI C TIOMOIIHIO
OPTOTOHATIHHOM MPOEKIIUU

56

57

58

[TocTpoenue cedenunii Kyoa, IpU3MBI,
MIPaBUIBHON MUPAMHIBI C IOMOILBIO
OpPTOTOHAJIBHOM MPOEKINH
CuMMeTpus B IPOCTPAHCTBE
OTHOCUTENBHO I1ockocTu. ITnockoctu
CUMMETPUI B MHOTOIPaHHUKAX

[Ipu3Hak nepneHIuKyIsIpHOCTH OPSIMOU U
IJIOCKOCTH KaK CJIEJCTBHE CUMMETPHU

59

IIpaBunbHBIE MHOIOTPaHHUKU. Pacyér
PacCTOSHUHI OT TOYKH JO INIOCKOCTH

60

61

62

63

64

65

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PaccTOsIHUI OT TOYKH [0 TNIOCKOCTH

CriocoOBlI OIyCTUTH MEPIICHANKYJIISIPBL:
CUMMETpPHS, CIBUT TOUKH MO
napajieIbHOU npsMoit

CaBur 1o HenmapauIeaTbHON IPAMOI,
U3MEHEHUE PACCTOSTHUI

Kontponbhas pabora
"[lepieHAUKYISAPHOCTH MPSMBIX H
IJIOCKOCTEH B MpocTpaHCcTBe"

[loBTOpEeHME: Yyron MeXIay NPsIMBIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: yrom MexIy
CKpPELIMBAIOLIMMUCS MIPSIMBIMU B




66

HPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IG METOAbI BEIYUCICHUA
yrijia MEXAy NpsAMBIMU B MHOT'OT'paHHUKAX

67

68

JByrpannslii yros. CBONCTBO JIMHEHHBIX
YTIIOB IByTPaHHOTO YIJIa

[lepierqukynsapubie miockocTH. CBOHCTBA
B3aUMHO MEPIEHIUKYISIPHBIX IIIOCKOCTEN

69

IIpu3Hak nepneHuKyIIpHOCTH
IJIOCKOCTEH; TeopeMa 0 IpAMOn
MEepECeUYEHHUsl IBYX ITIOCKOCTEHN
HNEPIEHAUKYIISIPHBIX TPETHEN IIIOCKOCTH

70

71

[IpsMoyronbHBIN Mapajuienenunen; Kyo;
M3MEpEHMs], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleenunesa

Teopema 0 1MaroHaId MPSIMOYIOJILHOTO
napajeenuIesa 1 CIeJCcTBUe U3 Heé

72

CrepeoMeTpuyuecKue U IPUKIIaTHBIE
3a]1a4u, CBA3aHHbBIC CO B3aUMHBIM
PacCIioJIOKCHUEM NIPAMBIX U INIOCKOCTH

73

74

75

[ToBTOpEeHMeE: CKpemnBaroIecs npsmbie,
napaienbHble MJIOCKOCTH B CTaHJAPTHBIX
MHOT'OI'pPaHHUKAX

Hapa napauICJIbHbBIX INTOCKOCTEH Ha
CKpCIIMBAIOINUXCA MPAMBIX, PACCTOSIHUC
MCIKAY CKPCIIMUBAOIIHUMUCA MTPAMBIMU B
IIPOCTBIX CUTyaIUAX

PaccrosiHre OT TOYKH 10 TUTOCKOCTH,
paccTosiHUE OT MPSMOM A0 TUIOCKOCTH

76

Briunciienue paccTosiHUN MEXIY
CKPEIUIUBAIOIIUMUCS MPSMBIMHU C
MTOMOIIBIO TIEPIICHANKYIAPHON TUIOCKOCTH




TpéxrpaHHblii yroi, HepaBeHCTBa A
TpexTpaHHbIX yrioB. Teopema [Iudaropa,

" TEOpPEMbI KOCUHYCOB M CHUHYCOB JJIsI !
TpEXTPaHHOrO yIia

78 OneMeHThI cheprueCcKOi TeoOMEeTpUn: 1
reoie3ndecKre JTMHUN Ha 3eMiie

79 KontponbHas padora "Yrisl u 1
paccrosiHus"

80 Cucremaruszanus 3HaHul "MHOrorpaHHUK 1
U €ro 3JeMEHTHI"

81 IInpamuna. Buas! nupamua. [IpaBunsHas 1
nupamMmuIa

82 [Ipusma. [IpsimMast 1 HaKJIOHHAS IPU3MBL. 1
IIpaBunpHas nmpusmMa

83 [Ipsimoit mapamenenunen, 1
IIPSIMOYT'OJIbHBIN Mapajulenenune], Kyo

84 Brinykiele MHOrOrpaHHuku. Teopema 1
Olinepa
Brimykibie MHOTOrpaHHuKHU. Teopema

85 Diinepa. [IpaBuiIbHbIE U TTOTYTIPABHIBHBIC 1
MHOT'OI'pPaHHUKU

86 [ToHsTHE BEKTOpa HA IIJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1

BEKTOPOB, HE JICKAIUX B OJHOU




IIIIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1
93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
98 HToroBast KOHTpOJIbHAS paboTa 1
99 HroroBast koHTpoIbHAs paboTa 1
100 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1
101 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
102 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MpOCTpaHCcTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
CrepeoMeTpHuueCcKue 3a7jauu, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WroroBas koHTpoJsibHas paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa ¥ Hayajla MaTeMaTUYECKOro aHajIu3a, TeOMEeTpHsl.
I'eomeTrpus. 10-11 kmaccel: yueO. s oO1ieo0pa3oBar. opraHu3alnii; 6a3oBbIi
u yriyoun. yposuu /JI.C. Atanacsin, B.®. byty3os, C.b. Kagomies u ap. — M.:
[Tpocsemenue, 2017. — 255 c.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

* EpmoBa A.Il. 'ono6opoasko B.B. CaMocTosITeNIbHBIE U KOHTPOJIBHBIE
pabote! o reometpun ms 10 kmacca. — 6-e usm., ucnp. — M.: MJIEKCA, 2017.
—208 c.

* EpmoBa A.Il. 'ono6opoasko B.B. CamocTosiTennbHble U KOHTPOJBHBIC
paboTel o reomeTpuu s 11 kimacca. — 6-e uza., ucnp. — M.: MJIEKCA, 2016.
— 208 c.

* 3uB b.I'. T'eomerpus. [dunaktuueckue marepuansl. 10 kmacc: yueO.
nocobue st 00IIe00pa3oBaT. OpraHu3aiuii: 0a30BeId U U yriIyOJd. ypoBHH /
Bb.I'. 3uB. — 10-e u3n. — M.: [Ipoceemenue, 2016. — 159 c.

* 3uB b.I'. T'eomerpusa. [unmaktuyeckue matepuanbl. 11 kmacc: ydeO.
nocobue s o0meo0pa3oBaT. opraHu3anuii: 0a30BbId U W yriayOJl. YpoBHU /
b.I'. 3uB. — 14-¢ u3n. — M.: IIpoceemenne, 2016. — 128 c.

» KonrponpHo-uzMepurenbubie MaTepuaisl. ['eomerpus. 10 kmace / Cocr.
A.H. Pypykun. — 2-e uza., nepepad. — M.: BAKO, 2014. — 96 c.

» KontponpHO-u3Meputenbubie MaTepuaisl. ['eomerpus. 11 kmace / Cocr.
A.H. Pypykun. — 2-e uza., nepepad. — M.: BAKO, 2012. — 96 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. bubmmorexa MOIII https://uchebnik.mos.ru/

2. Equnoe coneprkanue obmiero oopasoanus https://edsoo.ru/

3. Uutepuer-6mbmmoTeka caiita MIIHMO. http://ilib.mccme.ru/

4. Matemaruueckue 31061, http://etudes.ru

5. Hayuyno-nonynsipHsrii xypran «Ksant» http://kvant.mccme.ru

6. OtkpeIThId  Oank 3amanmii  EI'D  https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-2

7. Poccuiickas snexktponHnas mikosa https://resh.edu.ru/



http://kvant.mccme.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

