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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  NpH  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXXHOCTHM  NPUOOpPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca Te€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIAQJETh  OCHOBHBIMM  TIOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKHM M Te€Ja BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJECTh METOJAMHU JI0Ka3aTebCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanud  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUEe TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIMecs,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe W UEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA [apaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi M TIOJHAS TOBEPXHOCTH MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHbIM ~ BekTopaM. I[IpsiMmoyrosibHast cucrema  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpameHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHnanum Ten BpauieHuss U MHororpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMaab chepsl U €€ JacTen.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYas 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW AEsITeIbHOCTU, STAroB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 0ObEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKXKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(YOpPMaALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJEHUE T€OMETPUUYECKHUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce TOMCKAa PEelIeHHs] MaTeMaTH4eckd  CcHOopMyIHMpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MITOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHUE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO IIaroB pEIICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTYyallUH HA SI3bIKE I'€OMETPUM, HCCIIENOBATHh ITOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATanax pPa3BUTUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HanmeHoBaHue pa3/iesioB U TeM KoJsmmyecTBo yacos DileKTpoHHbIe (LH(POBDIE)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe pecypchl
1 BBenenue B ctepeoMeTpuio 23
5 BzaumHoe pacnonoxeHue npsiMbIX B 6
IPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
POCTPAHCTBE
4 HepneHz(mfynﬂpHocn. OPSMBIX U o5
IUTOCKOCTEH B MIPOCTPAHCTBE
Vsl U paccTosHUS 16
MHoOrorpaHHuku 7
BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpeHwue, 0606meH1:Ie u 5
cUCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne /it HaumeHoBaHue pa3iesioB H TeM KoauyecTBo yacos DileKTpoHHbIe (HH(POBDIE)
NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
1 AHaMTHYECKAsi TEOMETPUS 15
5 [ToBTOpEHME, O606H1€HI:I€ u 15
cUCTEeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9
KPYTJIBIX TEJ
6 JIBrokeHUs 5
y [ToBTOpeHwme, 0606meHIile U 17
cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIebHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJH)HI)IX Hp?[MI)IX
(OTpe3KoB), cepeMHBI OTpe3Ka
[TonsTHS: IepeceKaronIuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHU U IICPBLIC




CIICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

N300pakeHne ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

H300pakeHne ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€6pa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTe!. PackpamnBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU [IBETAMHU

N300pakeHre ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMH

N300pakeHne ceueHui MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pEbpa. N3o0pakeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
IMOCTPOCHHBIX ceueHnu Pa3HbIMU LIBETAMH

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IJIOCKOCTEN

16

Merton cienoB Uit HOCTPOCHUS CEUCHH.
CBolicTBa niepece4eHnil PSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEH U 3aIlUCh IIaroB
MIOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 11aroB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh LI1aroB
IIOCTPOEHUS

IToBTrOpenue miannmerpuun: Teopema o
PONOPLHUOHATBHBIX oTpe3Kax. [Tomodue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUHI




23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnoioKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IPOCTPaHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB Tpex mpsiMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSIMBIX

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MapaJLICILHOTO
npoekTupoBanus. M300pakeHne pa3HbIx
¢uryp B napajjiebHON NPOEKIUU

IenTpasnbHas Mpoekusa. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXIY MPSIMBIMU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0BAaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPSAMON U

IJIOCKOCTHU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH Hp}IMOI\/'I " IJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3ajaun Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHune ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOSKIIKs, IPUMECHEHUE
JUTSL IOCTPOCHHS CEUCHUH Ky0a U
napauienenunena. CBoncTaa
napajureNienumne/1a U IpUu3Mbl

HapanneanLIe IITOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOAIIEH
yepe3 TOUKY, He TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CJIEJCTBUS U3 HEE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpECceueHust
IIPY [IEPECEUEHUH JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TPEThEN

37

CaoiicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapajlyICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXAY NapalIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a v MPSMOYTOJIBHOTO
napajuienaenunena

41

Brrurcnenue IMH OTPE3KOB B KyOe U
IIPSAMOYTOJIBHOM NapajuielIeuIe e

42

[IeprieHIUKYIAPHOCTH NPAMOU U
mockocty. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[I;mockocTH M nepneHIuKyIsIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

48

[lepnenauKysip ¥ HaKJIOHHAsA.
ITocTpoeHne nepneHuKyIIsipa U3 TOYKH Ha
PSIMYIO

[lepneHuKynsip ¥ HAKJIOHHAS.




[TocTpoeHue neprneHuKyIsipa U3 TOYKU Ha
IIPSIMYIO

Teopema 0 TpEX NEepHIEHIUKYISIPAX

49
(mpsiMast 1 oOpatHas)

50 Teopema o Tp€x nepneHANKYIISIpax
(mpsimast 1 oOpaTHast)

51 Yron Mexay CKpeluBaroIIMUCS
MPSIMBIMU
[Touck neprneHuKyIApHBIX NPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISIPHBIX
IIJIOCKOCTEMN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPAaBWJIBHON NUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IPOEKIINU
[TocTpoenue ceuennii kyba, MpU3Mbl,

55 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIbHO MockocTu. [lnockoctu
CUMMETpUN B MHOTOTpaHHHKaX

57 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 Crioco0ObI ONyCTUTD MEPIEHAUKYIISAPHI:




CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON mpsMO

61

62

63

CuBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KoHnTtposbHas pabora "B3aumHoe
pacroIokKeHue MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTse"

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckrie METObI BBIYMCICHUS
yrila MeXAy NPsSIMBIMH B MHOI'OTPaHHUKAX
JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria
[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHINUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEN; TEOpeMa O MPSMOHN
MEePECEUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEW MIIOCKOCTH

69

70

[TpstmoyTonbHBIN Napaienenumnen; Kyo;
WU3MEPEHMs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenume1a

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO




napajejienuicaa u CICaACTBUC U3 Hee

71

72

73

CrepeoMeTpuueckre U MpUKIIaIHbIe
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAKOIIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXy CKPELIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

74

Paccrosane ot Toukmn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

76

77

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHON TUIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBaA s
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJia

OeMeHThI chepuuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emile

78

Kontponbnas padota "Y1l u
paccrosiHus"

79

80

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €r0 DIIEMEHTEHI"

IIupamupa. Buasl nupamun. 1lpaBunbaas
nupamua




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1
[TpaBuibHAs mpU3Ma

82 [Ipssmoit napainenenunen, 1
NPSAMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Beimykiibie MHOTOTrpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpHas padbora "MHororpaHHUKH" 1

86 [ToHsiTHE BEeKTOpa HA IJIOCKOCTH H B 1
NPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJTHON 1
IUIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

03 Brruncnenue yrina Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1

97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

98 O0o01IeHne u crucTeMaTu3alus 3HaHu| 1




99 O0o001IeHre U CHCTeMAaTU3alns 3HAHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O0o001IeHre U CHCTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
ara ugposbie
Ne n/m Tema ypoka A ungpp
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
pecypcbl
1 [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHue 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMUTUYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUi OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
IUIOCKOCTH B MPaBUJIHLHON MUPaMUIE

15 KontponbHast pabora "AHanutuueckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE

18 IJIOCKOCTH, II€PECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHbIe MPSIMbIE U TUIOCKOCTH:
napasuleJbHble CEUEHUS

20 [TapannenbHbIe TPSIMBIE U TNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsMBbIE U TUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMHU
[leprieHquKyNApHBIEC IPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
NEePIEeHIUKYISPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepneHaUKyISIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NEepIeHIUKYIIpax

24 [lepneHuKysIpHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TIonIael, cooopakeHus Mo00us

[ToBTOpEHUE: TIOMIAIN
MHOTOYTOJIbHUKOB, (OPMYJIbI 15t
TIonIael, cooopakeHus Mmoa00us
[ToBTOpEHUE: IO

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHHUS IO 100U

28

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

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs MO 100ust

30

31

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OObeM MPSIMOYTOIBHOTO
napasenenuneaa

32

3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TPUCEKIIUU yTIia

33

34

CrepeomeTpHuyecKne 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00BbEMA MPSIMOYTOJIEHOTO

napasuiesenumneia

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuknansble 3a1aum, CBsI3aHHBIE C
00BEMOM MPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaina. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobém
MTUPAMU/IBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUEeCKUE 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJauu, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHON

9

TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM HPAMHU/IBI

46 [Tpumenenne 00bEMOB. Boruncienue

pacCTodHud OO0 IMJIOCKOCTHU




KonTpomnpHas padota "O0bEM

47 MHOTOTpaHHUKA"
Hunuaapudeckas MIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoi HUIHHAD.
[Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunueckasi moBepXxHOCTh, 00pasyroliue
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tmomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuuecKre 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH IIWINH/IpA, KOHyCa
CrepeoMeTpuuecKre 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
ITUTHHIPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

65

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
mog00us

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KontponpHas padora "Temna u
MOBEPXHOCTHU BpalieHus"

72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMWJIMHAPA

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB IMIIMHAPA,
KOHyca

76

77

78

79

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
TJIOIIA U TTIOBEPXHOCTEH Te"

OOBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUUECKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U MIapoBOTo
ceKkTopa

[Tpuxnanueie 3ana4un o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomanbio ceprl. COOTHOIICHUS MEXKIY
TJIOMIA IMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEN

[Tomo6HbBIE Tena B IPOCTPaHCTBE.

W3menenne o0bEMa pu NOA00HH.
CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

81

82

Kontponsnas padora "[1nommanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeN"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (huryp. OOmue
CBOMCTBA IBW)KCHUU

Buapl nBrkeHUi: mapajuienbHbIA
MepPEHOC, IEHTPaIbHasl CHMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
MPAMOM

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

85

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

Konrtpomnsnas padota "Bekropsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITapaniensHOCTh MPSMBIX U IIIOCKOCTEH
B IIpOCTpaHcTBe"

87

O6o06matomiee moBTopenue 11 mousTHii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"BexTops! B mpocTpaHcTBe"

88

O6o06matomee moBTopenue 11 mouHsTHii 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee nosropenue 11 noHATHH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"O6beM MHOTOTrpaHHUKA"

90

91

92

93
94

O6o6matomee moBTopeHue 11 moHsaTH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06maromee moBropeHue 11 moHATHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Ilnomany MOBEpXHOCTU U 00BEMBI
KpyTJibix ten"

Ob6o6muaroree noropenue 11 noHsATUit 1
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 00 BEMBI
KpYyTJbIX Ten"

HToroBast KOHTpoONbHAs paboTa

Wrorosas koHTposibHas paboTa

95

96

[ToBTOpenue, 06001IeHUE U
cHUcTeMaTu3alurs 3HaHUI

Hcropus pa3BuTus CTEPEOMETPUN KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




Wcropus pa3BuTus CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HayKU U €€ pojib B Pa3BUTUHU

COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTUSA CTEPEOMETPUH KaK
101 HAyKU U €€ pojlb B pa3BUTHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ pOilb B pa3BUTUHU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CJCICTBUS M3 HUX INPH PEHICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: JIBYIPAaHHBIA YrOJ, TpPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIA Yroa JBYTpaHHOrO yria, IpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEY€HUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI IPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
paccTOAHUN MEXIy ABYMs TOYKAMHU, OT TOUYKM 1O MPSAMOH, OT TOUKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 00pasiam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKHUE METOMABbI IpH

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYEeCKUX 3a7ady Ha BBIYHUCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMU, MEXIY MPSMOW U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nUpaMuia) ¢ TpUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOT0OHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTs Teomerpudeckue (GakThl JJIS PEMICHUS CTEPEOMETPUICCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeillive NporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1ad
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MONMYYCHHBIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEabHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MOMCKA PEIICHHUSI
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
UCIIONIb30BAaHUEM T€OMETPUUYECKUX TMOHATUN U TEopeM, ammapaTa anreOpsl,
pemiate ~ MpakTUYeCKHe  3aJadd, CBSA3aHHBIE C  HaXOXJICHHUEM
TEOMETPHUECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: HWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yIoIIne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u 1map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacnosiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOM CJIOI, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIHMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEYEHHUS TeIl
BpaIICHHUS

M3BnekaTb, HWHTEPHOPETHPOBATh M NpPeoOpPa3OBHIBATE HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TIPeICTaBICHHYI0 Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuueckne (GaxKThl ISl PEHICHHS CTEPEOMETPHYECKHUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6”b${CH${TI>, KaKuUMHU CBOI\/JICTBaMI/I OHHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTB MNOHATUAMU:. JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHHUE BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJIIpHOE IMPOU3BEIEHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHUX OTHOIIECHUH U
HaXOXXJIEHWE TEeOMETPHUYECKHX BEIWYHH IO 00pasiamM Wiu aJropuTMaMm,
MPUMEHSST ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTH4ecKu cHopMyITUpPOBaHHON MPOOIEMbI, MOAECIUPOBATh peajbHbIC
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHOE pacnoio;KeHue NpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIUECS, TaPAIUICIbHBIE
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N TIUJIOCKOCTU: TNCPHCHAWKYIISAPHBIC TIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX MepreHIuKyIIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yronpHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npssMOyTroibHbIN Mapaenenumnes] u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NMUPAMUJbI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOYKH, MPSMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU 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
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IIIOMaas NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y TUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPHU PEIICHUH TEOMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu
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YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuina 2X2  u  3x3, onpefeiauTelb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTU4ecKoro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA pEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPbl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXITPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, MapaUICIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIOJIb30BaTh IPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepel OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyca, IWIMHIApPA, O00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHUYSCKHWE BEIMYUHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(mmuHA, Yroi, IIIOMagh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUpPOBATh NOHATUAMU: TIPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ METO
JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB
YMenue BLI6I/IpaTL NOAXOOSAIINNA METO JJIs peuIcHud 3a/la4i,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HleCTBeHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia v BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIna CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI







