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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUIEHHE,  (QopMHUpyeMoe  TpuU  H3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKYU B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleN€HHBIM MO0 TojaM OOyYeHHSs, CTPYKTypPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJIIOJIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycioBus Jis auddepeHnmanuu  o0OydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayuied mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
psAMBIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  MNpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBI MU MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: nN-yrojspHas nDUpaMua,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O PpasloOXKEHUUM BEKTOpa IO TpPEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummetpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKAbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOuiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLIVIOMY M HACTOALIEMY POCCUMCKONW MAaTeMaTHUKHU, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTHYeCKWe 3HaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKON HalpaBJI€HHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUW IS peleHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U OOIIECTBEHHOM  MpPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIIEHUNH MEXIy MOHATHUSAMH, (DOpMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH IpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJIETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBD» M HHBIE), BBHINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU 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 TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuiesbHOE, LHEHTPATBHOE U OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

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

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
mpoOIeMbl, MOJEIUPOBATh peaJbHbIC CHUTYallMd Ha SI3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T'C€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB PELUICHUS, €CIU YCIOBUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 0606III€HIfC " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKC IJIIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300pakKeHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o06paxkenune ceyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux peéopa.
N300paxeHne nepeceueHus MoayueHHbIX
iockocTeil. PackparBaHue mocTpoeHHBIX
CEUeHUH pa3HbIMU [[BETAMU

N306paxkenune ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
MJIOCKOCTEH. PackpammmBanye moCcTpOEHHbBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakenue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus NoIy4eHHbIX
I10cKoCcTe. PackpamyBaHue IOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakenue ceueHuil nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moIxy4eHHbIX
I10cKocTel. PackpamyBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHHUS CEYEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieq0B Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCh 1IAroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTtpoeHue ceuenuii B nupamue, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mctopus pa3BuTus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNIbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIIUXCS IPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIX Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOI MEXIY
MPSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTekKe U
MapaJJIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHICfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX NTEpECcCeueHus Ipu
MepeCceYeHNH JIByX MapaljiesIbHbIX
IIJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY M1apaJlIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYMsS [TapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuleJienune1a

41 Brruucnenue yMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM IIapajuleyIeIuIIe e
[lepneH MKy IApHOCTD NMPSMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
IlepneHIUKYIAPHOCTD NPSAMON U MJIOCKOCTH.

43 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOMU, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockoCTH M EPIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockoCTH M EpIEHINKYJIIIPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 Ilepnennukymnsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOUKH Ha IPSIMYIO

48 [Tepnennukynsap u HaknoHHas. [loctpoenne
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas

u oOpartHasi)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpeluBaroIIUMHUCA TPSIMbIMU

59 ITouck neprneHauKyIIIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJIBLHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OMyCTUTh NEPIEHAUKYIISAPBIL:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MU3MEHEHUE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroa MKy MPsIMBbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIYUCIICHUS YyIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIUIOB JBYT'PAHHOIO yTIila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISIPHBIX MIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIIOCKOCTEMH;
TeopeMa O MPSAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpsimoyronbHBIN Napasienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuiesenumena

70

Teopema 0 tMaroHany NpPsMOYTOIBHOTO
napajiesIenuIe1a u CIeJCTBUE U3 Hee

71

72

CTepCOMeTpI/I‘{eCKHC " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIJIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUCCA TTPAMBIC,
HapaJiyICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Boruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIINAMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHOMN INIOCKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBA U

76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHTHl ChepruIecKoil reOMETPUH:
reo/ie3nYecKe JMHUN Ha 3eMIie

78 KonrtponbHast pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80 [Inpamnpa. Buael nupamun. IpaBunbHas
nupamua

81 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
IIpaBuiibHas mpusma

82 [IpsiMolt napaienenunen, NpsMOyTroIbHBIA
napajuiefenumnesn, Kyo

83 Brinykible MHOrorpaHHuku. Teopema
Ditnepa

84 Brinyknble MHOrorpanHuku. Teopema




Olinepa. IIpaBunpHbIe U NOTYNPaBUIbHBIE
MHOTOTPaHHUKHU
85 Konrponsnas padora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3v/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH IJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m @ Tema ypoka KonTpoabusbie IIpakTnuyeckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [ToTOpenue Tembl "KoopiunaTel BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHEe METO/IbI pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 ®opmyJsia pacCTOSHHSL OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenve paccTosHUN OT TOUKHU 70

13
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/IE

15 KontponbHas pabora "AHanutuueckas
reoMerpust"”

16 CeueHusi MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEYCHUS IPSIMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsAMbIE U IIIIOCKOCTH:
napajuiebHbIe CEUEHUs

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIMBAIOIINMUCS TTPSIMBIMHU
[lepnenauKyasipHBIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE MAPhI MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnienquKynsipHBIE MPSMBIE U TIIOCKOCTHU:
Teopema O TpeX MepneHIuKyIsIpax

24 [lepnenauKyIsIpHBIC TPSAMBIC U TNTIOCKOCTH:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIOTAAN MHOTOYTOJIbHUKOB,




(dbopMyIIBI IS TUTOIIACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MIIOIMIAN MHOTOYTOJIBHUKOB,
(GhopMyIIBI IS TUIOIIACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOMIAACH, COOOpaKEeHUS
noooust

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100Ms

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

30

KonTtponsnas padora "I[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObeM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3anauu 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuienenunena

O06BEM npsMOi IPU3MBI




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

3 BbIUHUCIIEHEM 00BEMOB IPSIMON MTPU3MBbI

37 [Ipuxiagnblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Beruucienne 00bEMOB Tell ¢ TOMOILBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HaKJIOHHOH NPU3MBbI
Boruncnenue 06bEMOB Tell C TOMOLIBIO

39 onpeaenéHHoro unrerpaia. Oobpém
HUPaMUIbI

40 dopmyna 00péMa mupamuiel. OTHOIIEHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

41 ®dopmyna 06béMa nupamuibl. OTHOLIEHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

42 CrepeomeTpHUeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3anaun o reme "OOBEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

16 [Tpumenenue o0bEMOB. Brruncienue
paccTOSIHUS 10 TUIOCKOCTH

47 KonTtponbhas padora "O0béM
MHOTOTpaHHHKA"

48 [nnuaapuyeckasi MOBEPXHOCTb,




00pa3yrolue HUJIMHIPUIECKOM

MOBEPXHOCTHU

49 Mumuaap. [psamoi KpyroBon HUIUHAP.
[Imomane MOBEpXHOCTH UIMHIAPA

50 Konuueckas moBepXHOCTb, 00pa3yloliue
KOHMYECKOMU nmoBepxHoctu. Konyc

51 Ceuenue KoHyca INIOCKOCTHIO,
napauieIbHON MJI0CKOCTH OCHOBAHUS

59 VYceuéHHblil kKoHyC. MI300pakeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeomeTpuyuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUYECHUH LUIIMH]IPA, KOHyCa
CrepeoMeTpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUYCHUH LUIIMH]IPa, KOHYyCa

57 [TpuknanHble 3a1a4u, CBSI3aHHBIE C
WIMHAPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
LUIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bua u

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue nrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

62

63

Ypasuaenue chepsl. [Lnomans cheps u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHHUE, CBI3aHHBIC
€O cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTHIO

65

CrepeomeTpruecKue 3a1a4u Ha
JOKa3aTe€JIbCTBO U BBIYMCJIICHHUEC, CBA3aHHBIC
co cepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTHIO

66

67

68

[Ipukianueie 3a1a4n, CBsi3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTAHIAPTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OT'PAaHHUKOB

69

3amaun o Teme "Tena v MOBEpXHOCTH
BpaieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena u moBEpXHOCTH
BpaiueHus"

72

O06Beém munuHapa. Teopema 06 00bEME




MMpAMOIro HUuJIrnHApa

73

74

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOW M MOJHON MTOBEPXHOCTH
KOHycCa

75

CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IIMIIMH/PA, KOHYCA

76

77

78

79

80

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUuecKUe 3aja41, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB I1apa, IapoBOro
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuknagaeie 3agaun 1Mo Teme "OO0BbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wioanpio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHenune o0bEMa npu moJ00uu.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tel U IO eH
MTOBEPXHOCTEN

KonTponpHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tel"

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBmwxenus u paBeHcTBO (puryp. OOuue




CBOMCTBA JIBMKEHUI

82

83

Bupl nBukeHuiA: napajuieIbHbIA IEPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpHSs1, TOBOPOT BOKPYT MPSMOM

[IpeobpazoBanus mogodus. [Ipsamas u chepa
Ditnepa

84

FeOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC
JABHMXXCHUA

85

86

87

88

KonTponpHas padora "BekTops! B
npoctpaHcTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTtusanus 3Hanuii: "llapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaTtu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOIOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mouHsTHii 1
MeTo/10B Kypca reomerpun 10—11 knaccos,




cucTeMaTu3anus 3Hanui: "Oo0beM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsATHH 1
MeToJ10B Kypca reomerpun 10—-11 knaccos,

o1 cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"
O6o06matomee moBTopeHue 11 moHsaTH 1

92 MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tel"

93 HroroBast KoHTpoIbHAs paboTa

94 Hroroas xouTpoasHas pabora

05 IToBTOpEHME, 0000IICHUE 1

cUCTeMaTHU3alus 3HaHUN
Uctopus pa3BUTHS CTEPEOMETPUU KaK

96 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHM

Hcropus pasBUTHS CTEPEOMETPUH KaK
97 HayKH U €€ POoJIb B Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAYKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HAYKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK

100
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX




HHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
101 HayKHU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HayKd U € POJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [IpumeHsATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3 HUX MPU pELICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX M IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE pPACIONIOKEHHE TPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroj, TpaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTrpaHHOIrO yria, JUHEWHBIN yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb MOHATUSAMU: MHOTOIPAaHHHK, BBITYKJIbI M HEBBITYKJIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamHaa, HpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupunupoBare ~ MHOTOTpaHHUMKH,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJaccu(UKauy (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOI'PDAaHHHUKH, MTPABUIIHHBIC
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE TPU3MBI, TapajlieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, MCIOJIB3YS
' METO/I CIICIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJjad Ha  BBIYUCIICHHE
paccTOsSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
713 WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU

pPEIICHNH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7ad Ha BBIYHCICHHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpzia) ¢ MpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU OAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJArarllinX HECKOJIbKO IIAaroB pPEIICHUs, €CIU YCJIOBUSA
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [lpumensaTs mpocTeiiiue MNpoOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONyYeHHBIE 3HAHWS HA MPAKTHUKE: aHAJTU3UPOBATH pealbHBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUM Ha s3bIKE TI'€OMETPHUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreopsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXJACHUEM
reOMEeTPUYECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrpPaMMBbl CpeHero 001ero odpasoBanusi
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAIICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (opMy

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MKy IIOMAASIMK TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N3ob6pakaTs u3yudaemble (GUTYpbl OT PYKH UM C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (uUryp: BHJ CBepxy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tel
BpallcHUs

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKax

[IpumensTh reomeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3aa4, MPENONaraliiiX HECKOJbKO IIaroB pelIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JOCHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHH
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymMMy BEKTOPOB M NPOHM3BEJIEHUE BEKTOpa Ha YHCIO, Yroll
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOpAUHAT
Pemarp mpocreiiine reomeTpuyecKkue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJIEHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPHU  PEHIEHWH  CTaHJAApTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCT@ﬁIJ.IHC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPECOMETPUUCCKHUX 3a1ayd
HpI/IBO,Z[I/ITB IMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKHU3HHU, paCllO3HABATh POABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpyMeHsTh MONy4YeHHbIE 3HAHUS HA MpaKTHKE: aHAJIW3UPOBATh pealbHbIE




CUTyalluu ¥ MPUMEHSITh U3yUYCHHbIEC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOIN MPOOIEMbI, MOJEINPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
r€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HHpHOCTB HpﬂMOfI N IUIOCKOCTU: MCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MEePHeHAUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEXIY MPSAMOU U MIOCKOCTHIO, IBYTPaHHBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieenunesa u
ero csoictBa. Ilupammna: N-yronbHas nupamujaa, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MPAaBUJIbHAS U YCEUEHHAs] MUpaMUJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp UM ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brruucnenne 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHamw, yriael. [lmomrans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPAMHIBI, TEOpeMa O IUIOLIAJN YCEYEHHOM NUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxXHOCTh, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, 1uamerp, IIonaas MOBEpXHOCTH cdephl. B3anmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IIJIOLIAIIMA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockoctd M B mpocTpaHcTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B IIpocTpaHcTBe. KoopawHaTel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMPoBEPSIEMOr0  OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl CPeHEro 001ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKH; NPUMEHATh UX; YMEHHUE (HOPMYITHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXACHUH; YMEHUE  OIEpUpOBaTH
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAITLHOW CTCTICHH, CTETICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, IETbIX, pPallMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMU H Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCcKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIE€JOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas U ajiredpauyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IOHATHSAMH: palMOHAIbHbBIE, HpPpaLMOHAJIbHbIE,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEILICHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HEeNpepbIBHas (DYHKIMs, aCUMIITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUNCIIATh  NPOM3BOJAHBIE  CyMMBI, TPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HAuOONbIINE W HaWMEHbIINE 3HAUYEeHUs (DYHKIHHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-D)KOHOMHUYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauuoHanbHass (QYHKLUSA, CTENeHHas (QYHKUUsA, TPUTOHOMETpUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKKU JUId W3y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUM YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA MU HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
yYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJIblllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CllydallHOW  BEJMYMHBI, (QYHKIMHA  pacHpeleNeHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA YIroJl, CKPEIIMBAIOIIKECS MPsAMbIC, NapaJUIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSMU: IJIOWEAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LUIMHApA, O0BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpECICHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, IJIOMIAah, OOBEM, IUIONIAb TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATh NOHATUAMMU: MPAMOYTOJIbHAA CHUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BeKTOpHLIfI n KOOp)IHHaTHBIﬁ METOL

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT cO/lepPKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOPeHb HATYypaJbHOW cTereHH. J[eWCTBUS ¢ apuPMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIBI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX POIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VYyeonuk: Atanacsas JI.C, byty3oB B.®., Kagomues C.b. u ap. Maremaruka:
anredpa M Hayajga MaTeMaTUYEeCKOro aHajinsa, reomerpus. ['eomeTpus
(6a30BwIif 1 yrayoseHHbIi ypoBeHs) 10-11 k. MzgatenscTBo «IIpocBemieHues

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

1. Aranacsau JI.C, byryzoB B.®., Kagomues CBb., [1o3usik 9.1'.,
Oauna U.U. I'eomerpus. 10-11 knaccer: YueOHUK 115
oO1eoOpaszoBarenbHbIX yupexaeHuii. M.: [Ipocsemenue, 2024.

2. Artanacau JI.C, bByry3o B.®., I'nazkos 10.A., FOquna U. U. I'eomeTpus:
PaGouas rerpaas ans 10 kinacca. M.: [Ipocsemenue, 2024.

3. 3uB B.I', Meiijiep B.M., baxanckuii B.®. 3amaun o reometpun st 7—
11 xmaccoB. M.: [Ipoceemenune, 2018.

4. 3uB Bb.I'., Meiiaep B.M. [lunaktudyeckue MaTepuaibl o reometpun s 10-
11 knaccos. M.: IIpocsemenue, 2025.

5. Aranacsu JI.C, byry3o B.®., I'nta3zkos F0.A., Hekpacos
B.b., IOquna U.N. N3yuenne reomerpun B 10—11 kiaccax: Meron.
pexkoMeH/. K yueOnuky. Kaura mist yaurens. M.: [Ipocsemienue, 2024.

6. AareiHoB II.U. 'eomerpus, 10—11 xmaccer. Tectsr: YdeOHo-
MeTonudeckoe mocodbue. M.: JIpoda, 2024.

7. 3BaBuH JI.W. HoBble KOHTPOJIbHBIE U IPOBEPOUHBIE PpAOOTHI [0 TEOMETPHUHU.
10—11 xmaccel. M.: Ipoda, 2024.

8. E. M. PadunoBuu4. ['eomerpus 10-11. 3agaun u ynpakHeHUsI HA TOTOBBIX
yeptexkax. M.:MJIEKCA, 2024.

9. YMK «KuBasi MmaremaTuka». MockBa. UHCTHTYT HOBBIX
TexXHo0ruin.2012

10.2sekTpoHHOE npuJioxkenune. Ypoku reomerpun. 10-11 kmaccel. 13-Bo
«I1manera»

11. Iuck YMK JI.C. Atanacsaa u ap. ['eomerpus 7-11 kiaccel. Pabouune
nporpammel. U3-Bo «Yuutensy 2022,

12.T.A. Bypmuctpona. [Iporpammsr 00111€00pa30BaTeIbHBIX YUPEIKICHUH.
I'eomeTrpust 10-11 xnaccel. Mocksa «IIpocemenuey, 2024.



13.I'yceB B.A., Mensuuk A.W. Jlugaktuueckue MaTepualibl 0 TeOMETPUHU JJIs
10 xnacca. 4-e u3a. — M. : [Ipocsemienne,2025.

14. T.M.Muiuenko. TeMaTnyeckoe U NOypOYHOE INIAHUPOBAHUE 10 TEOMETPUHU.
10 knacc, MockBa «9K3AMEH», 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

Poccuiickas amexkTponHas 1mikoja (resh.edu.ru)

math100.ru — IToxaroroska k EI'D u OI'D mo MmaremaTuke

COAM I'MA: Pemty OI'D, EI'D, BIIP, I'BD, LIT — 2023 (sdamgia.ru)
Cratl'pax 2 — myOnmkanuu (Statgrad.org)

LearningApps.org - co3aanue MyJIbTUMEINHHBIX HHTCPAKTUBHBIX
yIIPa)XHEHUN

Tectel o matemaTrke a1 10 kiaacca onnaiin | Online Test Pad
Mertalllkona - Tectsl mo mareMaTuke 11 10 -11 xiraccoB oHnaiH
(metaschool.ru)
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