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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpMHpYEMOE  MpU  U3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aJayaMu Kypca TE€OMETpUHM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCHOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIaJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUNA U POJIM aKCHOMATHKY B TMPOBEJCHUT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YUEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKAaTEIbHBIM JIMHUSIM Y4eOHOTro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbI, pacHpeeIEHHBIM IO ToJaM OOyYeHHSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yUarOIInecs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMOCTYMATEIBHO, C
COOJII0JIEHNEM MPUHLIUIA MTPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUYECKUX MPEJCTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHumanuu  o0ydeHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHOoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajulelIbHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakm CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe M UEHTpaJbHOE NPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajujiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajiIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIBHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: TNPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TPEX NMEPIEHIUKYIApax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Ilugaropa. Ilupamupa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTIOTPaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCadIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIblL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3IOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsiMmoyrosibHas  cucrema  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHApPUYECKAs TMOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaiieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuApa U KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHnanuy Ten BpauieHuss U MHororpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTio. [loHSTHE MHOTOTpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIomanab chepsl U €€ dJacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTteMa KoopauHart B nmpocTtpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasE CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaK akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIbL,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOMs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00AIBHOTO XapaKTepa dKOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3aad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAESTENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS IMBUJIU3AIMM, OBJAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIIOBHBIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOM 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMK ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIABUTATDH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

BBISBJIATH JeUUUTH MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMarT BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJ/Ib, IMOLHOHATbHBI HHTEJVIEKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI pPe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, MOPUHUMATh I€JIb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX JAaTh MPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTpAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KiaccUUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIAa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXOXKJECHUE TE€OMETPUYECKUX BEJIMYUH, NPUMEHSS HM3BECTHBIE METOJIbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

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

e WU3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIEC MOHSATHUS B
npolecce IMOUCKAa PEeHIeHHs] MaTeMaTH4ecKd  CcQOpMyIMpOBaHHON
npoOsieMbl, MOJIEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konity 11 kiaacca oOydJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYeHUS;

OIEepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAIICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(HEePhI U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (PopmyT;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIUUCIISATH COOTHOIIECHUSI MEXKY TUIOMIAIIMUA TIOBEPXHOCTENH U 00bEMaMu
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEI BpPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNIEPAIMU HaJ BEKTOPaMU;

3a7aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOI crcTeMe KOOPAMHAT;
peraTh reOMETPUUECKHE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€PKAIBHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpa3oBaHus o 100us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAllleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYCa (MapaliieabHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS 1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHHUS CEUEHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HAaHWA HA  NOPAKTUKE:  CpPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYaALUU, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eCcKu  CPOPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHBIE CUTYallMd Ha S3bIKE T'€OMETPUM, UCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPUU Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamectno wacon dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIE PeCypchl
padoThI
1 Bseznenue B ctepeoMeTpuo 23 1
) BsaumHoe pacronoxenue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MIPSIMBIX U 25
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIiel ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3 AN 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMMbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
1 AHanuTH4eckasi reOMeTpHs 15 1
) IToBTOpEeHME, 0000IIEHNE U 15 1
CHCTEMAaTHU3alUs 3HAHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 )
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEeHME, 0000IIEHNE U 17 )
CHCTEMAaTH3alUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAaPAJUICIIbHBIX ITPAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IIpsSMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapaHJIeJIBHI)IX HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONINecs! IIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIOCKOCTEH

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepeceueHus moTyueHHbIX
TIocKocTel. PackpammBanue mocTpOSHHBIX
CCUCHHIA Pa3HBIMH IIBETAMH

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o06paxeHue nepeceueHus NOMTy4YeHHBIX
IJI0OCKOCTEH. PackpammBanye moCTpOEHHBIX
CEYEeHHI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus moTyudeHHbIX
10ckocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moIyueHHbIX
m1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU L[BETAMU

MeTton clIeoB O MMOCTPOCHUMA CedeHUI




15

Meroa cneoB st MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEMN

16

Mertopa cie10B /Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe 1o
TpéM TouKkam Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKkam Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKky CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHuu
MapaAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe mpoekTupoBanrue. OCHOBHbIE
CBOMCTBA MapasuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3aza4yu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapamenbHOCTh MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipr3Hak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEeke U
MapaJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKUs, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napaenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiieJIbHOCTH ABYX IIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
C€ANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[HHICfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeH | JIByX MapaijiesbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tugaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJIenune1a

41 Brruucnenue JUinH OTpe3KOB B KyOe u
IIPSIMOYTOJIBHOM TapajuleyIeuIe e
[IepneHuKyYISIPHOCTD MPSAMOM U IUNIOCKOCTH.

42 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHIMKYIAPHOCTD MPSMOU U IIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U
IJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €IMHCTBEHHOCTH MPSIMON, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTH

45 [InockocTu U epneHAUKYISIPHbIE UM
IIPSIMBbIE B MHOTOTpPaHHHUKaX

46 [InockocTH U epneHANKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpatHasi)




Teopema o Tpéx nepneHAUKYIspax (mpsamas

50 u oOpartHas)

51 Yroa Mexay CKpelUBaIOIIMMUCS IIPSIMBIMU

5 ITouck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOU NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:

60 CUMMETPHS, CABUT TOYKH T10 MAPATIICITbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MU3MEHEHUE PACCTOSIHUM

6 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS YyIJId
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctd. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH INIOCKOCTEM;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHINKYIIIPHBIX TPETHEHN
IIJIOCKOCTH

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
HU3MEPEHMS, CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajJiesIenuIes1a v CIeJCTBUE U3 Hee

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPpUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3AaMMHBIM PACIIOJIOKCHHUEM
IMPSAMBIX W IIIIOCKOCTH

HOBTOpCHI/ICI CKPCIIMBAIOIIHECS ITPAMBIC,
apaJiyICJIbHBIC MJIOCKOCTH B CTaAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE

73 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHMe OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM A0 INIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEIIMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIISIPHON IIJIOCKOCTU
TpéxXrpaHHblil yroi, HEpaBeHCTBaA IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yIila

77 DneMeHTHl CheprUIecKOil TeOMETPUH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KonrtponbHast pabora "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

20 [Inpamnpa. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsimMast 1 HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

) [IpssMolt napainenenunen, NpsMOyroJIbHbIA
napajuiefnienumnesa, Kyo

23 Brinyxiible MHOTOrpanHUKH. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuKH. Teopema




Olinepa. IIpaBunpHbIe U NOTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KonrtponsHast padora "MHoOrorpaHHUKH" 1
26 [TonsiTre BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
91 Pasnoxxenue Bekropa 1o 6a31/1c3vl TpEX |
BEKTOPOB, HE JIEXKAIIUX B OJJHOM MIIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimune 3a1a4u ¢ BEKTOPaMHU 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiiiune 3a1a4u ¢ BEKTOPaMHU 1
98 O06001€eHre U cucTeMaTU3alys 3HaHUN 1
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
100 WtoroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O06001IeHre U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpenue Tembl "KoopuHaTel BeKTOpa
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
[ToBTOpenue tems! "CxkanspHoe
MPOU3BEJEHNE BEKTOPOB"

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

[ToBTOpenue Tems! "Boruncnenue yria
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue Tembl "Y paBHEHUE TPSIMOH,
MPOXOJIAIIEH yepe3 ABE TOUKH"
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax

YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

BekropHoe npousseneHue

JInHeliHbIe HEPABEHCTBA, JINHEUHOE
IPOrpaMMHUPOBAHKE

10

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IIpOrpaMMHUpPOBaHUE

Amnanutuyeckue METOABI pacqéTa yria
MCKAY NPSIMBIMHA B MHOT'OI'pPaAaHHHUKAX

11

12

AHaTMTUYECKHE METO/IBI pacyéTa yria
MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax

®opmyna pacCTOSIHUS OT TOUKH 10




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUM OT TOYKH 10

13
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonTtponpHas padora "AHanuruveckas
reomerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IJIOCKOCTH, II€PECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble TPSIMBbIE U TNIOCKOCTHU:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TFIOCKOCTH: YTJIbI
MEXIY CKPEIUBAOIIMMUCS TIPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

) CTaHJapTHbBIE Maphl MEPIEHIUKYISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

o [lepnienquKyAsipHBIE IPSMBIE U TIIOCKOCTHU:
Teopema O TpeX MepHneHANKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIYHCIICHUS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TIIOIIAIM MHOTOYTOJILHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(dopMyIIBI TSI TIOMIAACH, COOOPaXKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nooous

[Tnomaau ceueHrit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTtposnsnas padora "I[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpuyecKre 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHble 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIHLHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

[Tpuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienre 00bEMOB TEJ C HOMOIIBIO

38 onpenenéHHoro uuaTerpaiga. Oopém
HAKJIOHHOU MPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oopém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

A1 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

4 CrepeomeTpuuecKue 3a1a4M, CBI3aHHbBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4n o Teme "OOBbEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

46 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSIHUS 70 TIIIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTrpaHHHKaA"

43 unuuapuyeckast HOBEPXHOCTb,

o0pa3yroIne UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konnueckas moBepxHOCTb, 00pa3yromye
KOHUYECKOU nmoBepxHocTH. KoHnyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuieIbHOM IIIOCKOCTH OCHOBAHUS

57 Yceuénnslii konyc. M300paxeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
IIOBEPXHOCTU KOHYCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMerpuueckue 3ajaun Ha

55 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MOCTPOECHUEM CEUYEHUN UIMH]pPA, KOHYCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [Ipuknansble 3a1a4um, CBSI3aHHBIE C
LWIAHIPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
HUIHHIPOM

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

60 Kacanue mapa u cheps! mockoctsio. Bua u
n300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1mapa

VYpasnaenue chepsl. [Lnomans cheps u eé

62 .
yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpHruecKue 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BHIUYUCIICHHE, CBSI3aHHBIC
co c(epoii u mapoM, TOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIIOCKOCTHIO

66 [Ipukianuelie 3a1a4n, CBsI3aHHBIE CO cPepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTAHIaPTHBIE
noao0us

68 Paznuanbie koMOWHAIMY TE BpaIIeHUs U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

71 KonTtponbnast pabora "Tena u moBepxHOCTH
BpaiueHus"

7 O06Beém munmuHapa. Teopema 06 00bEME

MPSAMOTrO UUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOTHOM MOBEPXHOCTH
KOHYyCa

CTepeOMCTpI/I‘IeCKI/IC 3aa4u, CBsA3aHHBIC C
BBIYKMCIICHHEM 00BEMOB OUJIMHAPA, KOHYCa

76

[Ipuknanueie 3aaaun o Teme "OO0bEMBI 1
IJI0IIaAu OBepXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeomeTpHyeCcKHEe 3a/]a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMAapOBOI'0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TUTOIIAASIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOIOOHBIX TeN

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo00uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeN U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
JBmxeHus npoctpancTBa. OToOpakeHus.

JIBr>keHus U paBeHCTBO ¢uryp. OOume
CBOMCTBA JBUYKEHUU




82

Buael n1BukeHHit: napauiesibHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPHS, 3epKajbHAas
CHUMMETpHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[Ipeo6pazoBanust moxgoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbhas padota "BekTopsl B
npocTtpaHcTse"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

88

89

90

Ob6o6uaroee noropeHue 11 noHsATHi U
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

Ob6o6muaroree nopropeHue 11 noHsATHit 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maroriee noropenue 11 noHsATHit 1

MeTO10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX T
O6o06matomee moBropeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HtoroBast KOHTpoNIbHAs paboTa

94

95

96

Wrorosas koHTposibHasA paboTa
[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aLHS
3HAHUUI

HcTopust pa3BUTHS CTEPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poiib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTMI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poiib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHKCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT 15071




Hctopus pazButusi crepeoMeTpun Kak
101 HayKH U €€ pOoJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTUs CTEPEOMETPUM KaK

102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




IPOBEPSIEMBIE TPEFOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PsAMas, INIOCKOCTb
79 [IpumeHsATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3 HUX NPU PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTb MNOHATHSAMM: MNApPaUICIBHOCT U NEPHEHAUKYISIPHOCTH
) IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE pPACHOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JABYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo ABYrpaHHOIO yria, JUHEWHBIN Yrosl JBYTpaHHOIO yIiia, IpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTb NOHATHUAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUJIbBHBII MHOIOIPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, HpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunen, Kyo)
KnaccupunupoBare ~ MHOTONpaHHMKHM,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(UKaUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE IPU3MBI, NTapajlieenuIeIbl)
7.9 OnepupoBaTh NOHATUAMH: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHIATh MPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIOJb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKUX BEJMYMH MO 0Opasiam
WIM alNrOpUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEeMaTUYEeCKUX 3a7a4 Ha  BBIUKCIICHUE
pacCTOSTHUM MEXIY ABYMs TOYKAaMH, OT TOYKH O HPSIMOW, OT TOYKHIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPIMBIMU
Pemate 3amaun Ha HaXOXKICHHE T'€OMETPHUECKMX BEIMYMH IO 0Opasiam
713 WIM aIrOpUTMaM, IPUMEHSs W3BECTHBIC AHAIMTHYECKHE METOIBl IIPU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYEeCKUX 3a7ad Ha BBIYHUCICHHE YIJIOB
MEXY CKPELIUBAIOIIUMUCS NPSIMBIMU, MEXIY MPSAMOW U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHGOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, MpeICTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reoMerpudeckue (akThl IS PEIICHHS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEIIIONATalIUX HECKOIbKO IIAaroB pEUIEHUs, €CIA YCIOBHUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [IpuMmeHATs DpOCTEHIINE NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUN B UCKYCCTBE
[IpumMeHATh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHU4ecKu c(HOopMyIUPOBAHHON MPoOIEMBbl, MOAEIUPOBATh pEAIbHbBIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEN0BAaTh IIOCTPOECHHBIE MOJAEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara aareopsl,
pemare  NpakTU4YeCKHME  3aJadd,  CBA3aHHBIE C  HAXO0XJICHUEM
TEOMETPUYECKHUX BEIMUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUYECKasi MOBEPXHOCTh, 00pa3yrollue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBars B3aMMHOE pactofioskeHHe CPEephl U MITOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOM CIIOM, OCHOBAHHME IIApPOBOrO CJIOSI, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPHUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MKy IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3ob6pakaTh u3yyaemble (GUTYpbl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHUS TeI
BpalIeHUs

W3Bnekarb, HWHTEPIPETUPOBATH M IpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (axKThl ISl PEHICHHUs] CTEPEOMETPHUECKUX
3aa4, MPEINONAraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTopa Ha 4YucCio, O6’b$[CH$ITI), KaKuUMH CBOI\/JICTBaMI/I OHHU
o0JrazaroT

HpI/IMeHHTL IIPpAaBUJIO MMapaJiIeJICUICaa MMpru CJI0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) IMOHATUAMU: JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIoOJl
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJy BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemarp mpocreiinie reomMeTpuyeckue 3afadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJA

6.20

Pemrate 3amaumM Ha [0Ka3aTEIbCTBO MATEMATHYECKHUX OTHOIIEHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST  W3BECTHBIE  METOJAbIl  TNPH  pPEUICHUU CTaHJAAPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHUS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHU4ecKu cHOopMyTUPOBAHHON MPOOIEMBbl, MOACTUPOBATH PEAIbHbBIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armnapara aiareopsl,
pelmiate  MpakTUYEeCKHe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarne 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;keHue NMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAJUICIIbHbIE
W CKpemuBarouiyecs npsmble. IlapaienpHOCTP HPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIeIbHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTed. [Ipocreiimme
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HepHeHI[I/IKYHﬂpHOCTI) prlMOfI N IUIOCKOCTU: TMCPHCHAWKYIISAPHBIC TIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapajljIebHbIE U MEPHEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MJIOCKOCTH, TEOPEMa O MPSIMOM MEpPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKkJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAHHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH MpU3Mbl. [lapannenenunen, npsMOyroibHbIN MapajeNnenumnes] u
ero cpoiictBa. [lupamuna: n-yronpHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMUJbI, MpaBUIIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBuibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs NHpaMHUIA,
NpaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lap, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMuiax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlunmmuHap: ocHOBaHHMA M OOKOBas MOBEPXHOCTD,
00pasyromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON MTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, JuameTp, IUIoalp noBepxHocTu cheprl. B3anmuoe
pacnosnoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Miomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Tes BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazb chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOMIAIIMUA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuiebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHMs L1apa

Bexktop Ha miockoctd M B mnpocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMmoyronbpHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopaumHAThl BEKTOpA.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIECHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU PCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKJACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA ITPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HaJl MHOXKCCTBAMMH,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jis
OmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCIICHUU 3aaa4, B TOM
qrclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATYpaJlbHOE YHCIO, IEI0€ YHCIIO,
CTETIEeHb C IIeTIbIM IOKa3aTelleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTENEeHb C JeHCTBUTEILHBIM TIOKa3aTeleM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJIO, PALMOHAJIBHOE YHCIIO, HPPAlMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHbBIINHA 0Ot
JeNuTeNlh W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3MIMOHHBIMU CHCTEMaMHU
CUHMCIICHNS; yMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pAallMOHAIBHBIX ~ BBIPQKEHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMCeTprudCCKasi




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpumna 2X2  u  3x3, omnpeieinuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTEM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peumaTb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IApaMCTpOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI JId PCIICHHUA MAaTCMAaTHUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (PyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
MHTErpajl; YMEHHME HaXOAWTh ACHUMINTOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUHCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HA4YeHUs (YHKLUMH; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHanu3a; IPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAWIydIIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, 0OpaTHas GyHKIHS,
KOMITO3UIMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelIbHAs H
jgorapupmuueckas (yHKIMH; yMEHHE CTPOUTh TpapuUKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH U peIIeHUs] ypaBHEHHIA,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKECHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3YNbTAaTOB; YMEHHME MOJEINPOBATH
peanbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIEKaTh, MHTEPIPETUPOBATH
uH(popMalLnIo, NMPEACTaBICHHYI0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLECCOB U SBJICHUH; NPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpauueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEpPOSITHOCTh CIYy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpapUUecKHX METOJIOB; IPUMEHSThH
GOpMyIBI  CIOXKCHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKTBl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMHA  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO U HOPMAJIBLHOTO paclpeieiieHUui; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OI[CHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMBIE, I1apaUIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXAay IpPIMbIMH,
Yroa MeXAy IpsAMOM U IIIOCKOCTBIO, YroJIl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY INPSIMbIMH,
pacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSAMU: IUIOIAAbL (QUIypbl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, 00bEM KyOa,
IPSAMOYTOJIBHOTO MapajulelenuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIIIOCKOCTb,




Kacaromasicss cepbl, MWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pakaTh MHOTOT'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3ydyaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo ¢Guryp Imo
pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTIOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh MOHSATHSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOJOOHBIE (UTYPH; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHHS TIPU
peIICHUN 3aJla4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIHMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(nmuHA, Yroi, IJIOMmanAb, OOBEM, IUIOMIAAh MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYJBI MU METOABI, B TOM YHCIE: IUIONA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BGKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL MNOAXOOSAIINN METO I JJIs pelICHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBJ'IGHPIfI; YMCHHC pacClioO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTH IPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucia U BEIUMCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIECHTHI,

b2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. JeHCTBUs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBolicTBa
' CTECTEeHH
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPaBHEHUS
2.2 WppanmonansHble ypaBHEHUS
23 TpuronomeTrpuieckue ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CuCTeMBI THHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpruIecKkas mporpeccu. @opMyiia CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE 3IEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMUA Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murterpan
5 MHOX€eCTBa 1 JIOTUKa
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

» Maremaruka. I'eometpust; 10 kimacc. yrimyoiaenHoe ooyuenue Mepsisak AL,
Homwuposckuii [.A., [TomsikoB B.M.; mox peaakuuen [lononsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe ooiiectBo «M3narensctBo «IIpocBeiiennes
* Maremaruka. ['eomerpus; 11 knace. yriny6nenHoe ooyuenune Mepsisik AT,
Homuposckuii [I.A., [TonsikoB B.M.; nox penakuueii [logonsckoro B.E.
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-I'PA®y»; AxunonepHoe ooiiectBo «M3narensctBo «IIpocBeiienney

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

- MartemaTnka: Anredpa 1 Hayaiaa MaTeMaTHUYE€CKOrO aHAJIN3a, FEOMETPHSL.
['eometpusi. 10 knace. YrayOneHHBIN ypoBeHb. MeToIM4YecKne peKOMEH A K
yueoHuky A.I'. Mep3msika, JI.A. Homuposckoro, B.b. [Tonsikosa;

- Marematuka: AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
['eomeTpus. 11 knacc. YriayOneHHbIH ypoBeHb. MeToquyecKe peKOMEH 1AM K
yueOHuky A.I'. Mep3nska, JI.A. Homuposckoro, B.b. [TonsikoBa;

- YueOHo-MeToqu4eckoe o0ecredeHne npernogaBanus MaTeMaTUKH (B TOM YUCIIE
Ha yriyoneHHoM ypoBHe). Cpeanee obuiee oopasoBanue. 10—11 kmacchr :

metoauueckoe nmocodue / E.A. bapakosa. — M. : ®I'bHY «UHcTuTyT conepxanus



U METOJI0B 00yueHus», 2024. — 26 c.: un.;

- COOpHUK TUIOBBIX 3aIaHUH TSI TEKYIIETO OIEHUBAHUS 110 YICOHBIM
npeameram «MaremaTtuka u «MHbopMaTHKay : METOAMYECKHUE PEKOMEHIAINH /
T.B. Pacramanckas, E.A. bapakoBa, A.C. ['oponenckas. — M. : ®I'bHY
«HCTUTYT conep:kaHus U METOJ0B 00ydeHus», 2024. — 94 c.: un.;

- Cucrema OIEHKH JIOCTHXKEHUM TUIAHUPYEMbIX TTPEAMETHBIX pPe3yJbTaTOB
OoCBOeHUs yueOHOoro peamera «Matemarukay. Cpennee oo1iee oOpa3oBaHue :
Metoandeckue pekomenaanuu / JI.O. Pocnosa, E.E. Anekceesa, E.B. bynxo,
N.N. Kapamosga ; noa pexn. JI.O. Pocnosoii. — M. : ®I'BHY «MHcTUTYT
CoJIep)KaHMs M METOJ0B o0yueHus», 2024. — 37 c.: niL.;

- Maremaruka (yrinyOneHHbIl ypoBeHb). Peanuzanus tpedoBanuiit ®I'OC
cpeaHero ooiiero oopasoBaHus : MeToanueckoe nocoodue st yuautens / JI.O.
Pocnosa, E.E. Anekceesa, E.B. byuko ; mox pea. JI.O. Pocnosoii. — ®I'BHY

«MHCTUTYT cTpaTeruu pa3BuTHs o0pazoBanus», 2023. — 92 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/subject/17/10/
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