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MNOACHUTEJIBHASA 3AIINCKA

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

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dbopMupoBaHHE  yYMEHHUS ~ BIAQJeTh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

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

dopMupOBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKACHUHN U POJIM AaKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

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

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH 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 COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeeEHHBIM 10 TOoJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00y4eHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrnedrBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayenpbHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: MapauleNbHBIM MEpeHoc,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY W HACTOALIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

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

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccur u pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK Ui pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIIENOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNIaTh BBIBOABI C HCIMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIIATh CBOU CYXACHUA C CYXKICHUAMH APYIHX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

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

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W UHAWBUIYAJTBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4aud Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHATUSA B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHUE 3a/1ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJITHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IWIWHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUHUCIIEHHE PACCTOSIHUM OT TOYKU 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB U TEJl BpAIlEHUS TMPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYca (MapauielbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl AJSl PELICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTUyecku  C(OpPMYJUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
H3Yy4YeHH S

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

03.09

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
IJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

04.09

[TonsaTHs: MepeceKaromuecs MIOCKOCTH,
MePECEeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ mioCcKOCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX 00HEKTOB

08.09

10.09

11.09

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

15.09

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

17.09




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

18.09

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cieactBus u3 HUX. CrocoOsl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

22.09

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MxX
pEbpa. M3o0pakeHne nepeceucHuHs
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMH LIBETaMU

24.09

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHs
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUEeHHUI
pa3HBIMHU IIBETAMH

25.09

12

N300paxenune cedeHni nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOIAT YEpE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanyue NOCTPOEHHBIX CEUYSCHUN
pa3HBIMU [IBETaMHU

29.09

13

N300paxenune ceuyeHuit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYCHUN

01.10




Pa3sHbIMU LIBETAMU

14

15

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

Meton ciie10B U1l IOCTPOEHUS CEUEHU M.

CaolicTBa nepeceyeHu NPMbIX U
IIJIOCKOCTEN

02.10

06.10

16

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.

CaolicTBa niepece4eHni NpsIMbIX U
IJIOCKOCTEN

08.10

17

[TocTpoenue cevueHuii B mupamMue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HI1aroB
MTOCTPOCHHUS

09.10

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HI1aroB
MMOCTPOCHHUS

ITocTpoeHue ceueHuit B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

13.10

15.10

16.10

20.10

22

[ToBTOpenue mnanumerpun: Teopema

22.10




Menenas. PacueTsl B ceUEeHUIX Ha
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPUH

23

24

25

KonTtposabHnas padora " AkcnoMbl
crepeomerpun. Ceuenus'"

B3aumHOe pacnosnoxeHue npsMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NPSIMON NapalieIbHON
JTAHHOW MPAMOM, IPOXOASAUIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIE)KALIEH Ha
JaHHOM npsMoi. Jlemma o nepeceyenun
mapalyICJIbHBIX MMPAMBIX IIJIOCKOCTBIO

Il yerB

23.10

05.11

06.11

26

27

28

29

[TapannensHOCTB TpeX MpsiMbIX. Teopema
0 TpEX mapauIeNIbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

[enTpanbHas nmpoekuus. YToiui ¢
COHAITPaBJIEHHBIMHM CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

3agaun Ha 10Ka3aTeIbCTBO U

HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

10.11

12.11

13.11

17.11




30

31

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
napalsICJIbHOCTBIO ITPSMBIX K IUIOCKOCTEH
B IIPOCTPAHCTBC

19.11

20.11

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

2411

33

[TapannenpHast npoeKLHsl, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CeoncTa
napajuiefienune1a u IpusMbl

26.11

34

35

36

37

[TapannensHele wockocty. [IpusHaku
HapajlIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJICJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MAPAIIENBHOCTH MPAMBIX [IEPECEUCHUS
IIpY [IEPECEUCHUU JBYX MapalIeIbHBIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleabHbIX MPSMBIX,

27.11

01.12

03.12

04.12




3aKJIIOYEHHBIX MEKy NapauleIbHbIMUA
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJesenumnena

08.12

10.12

11.12

41

42

43

44

45

Boruncnenue JUIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHauKyISIpHOCTD NPSMOU U
mockocty. [Ipu3nak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IJIOCKOCTH

TeopeMma o CyleCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

15.12

17.12

18.12

22.12

24.12

46

47

[InmockocT U nepreHInKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.

25.12

29.12




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHIuKyIIsIpa U3 TOYKU HA 111 yeTB 12.01
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYISIPax 14.01
(npsimast u oOpaTHas)

50 Teopema o TpEX MepneHAuKyIIpax 15.01
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeumBarOIUMUCS 19.01
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO NEPIIEHINKYISIPHBIX 21.01
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 22.01
[Toctpoenue ceuennii kyoa, MIpU3MBlI,

54 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO 26.01
OPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO 28.01
OpPTOTOHAJILHOM MPOEKIINH
CumMeTpus B MPOCTPAHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [Tnockoctu 29.01
CUMMETPU B MHOTOTpPAaHHHKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U 02.02
TJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér 04.02

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

05.02

60

61

62

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSIHUMA
KonTpoabHnasi padora ""B3anmuoe

pacmnojio:keHue NpsIMbIX U IJI0CKOCTel B
npocrpancrse'

09.02

11.02

12.02

63

[ToBTOpEHME: Yyroa Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

16.02

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

18.02

65

66

I'eomeTpuyeckre METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

19.02

25.02

67

[TepieHAMKYASPHBIE TITIOCKOCTH.
CaoiicTBa B3aMHO NMEPHEHANKYISIPHBIX
IJIOCKOCTEN

26.02

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

02.03




69

[IpsimoyronbHbIN Napasuienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSAMOYTOJIBbHOTO
napajuleJienune1a

04.03

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 Hee

CrepeoMeTpuuecKre U MpUKIagHbIE
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U IJIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,

mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

05.03

11.03

12.03

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIUMUCS IPSIMBIMHU B
MIPOCTBIX CUTYAIUIX

16.03

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

18.03

75

76

77

Beruncrnenne paccTosSHUN MEXKIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYeCKUE JIMHUU Ha 3emiie

1V yerB

19.03

30.03

01.04

78

KountpoJabHnas padora "Yriabl u
paccrosiHus"

02.04




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 " 1 06.04
U €T0 2JIEMEHTHI

80 [MTupamupa. Buasl nupamuy. [IpaBunbnas 1 08.04
pamMuia

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. 1 09.04
[IpaBuiibHas nmpusma

82 [Ipsamoit HapaJIJIveJIeHHHeLI, 1 13.04
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 BEIHyKJII:Ie MHOTOTpaHHHUKH. Teopema 1 15.04
Ditnepa
Brinmykiible MHOTOrpanHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1 16.04
MHOTOTPaHHUKHU

85 vl?emeHHe 3a1a4 H(')' TEME 1 20.04

MHororpaHHuKH

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1 99 04
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 23.04

88 Pa3zHocTh BEKTOPOB 1 27.04

89 [IpaBuiio napamenenunena 1 29.04

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 30.04
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1 06.05
TUTOCKOCTH

92 CkansipHoe pou3BeJICHNE 1 07.05

93 Brruncnenue yria Mex 1y BEeKTOpaMH B 1 13.05

MIPOCTPAHCTBE




94 [Ipocreitmue 3aga4u ¢ BEKTOpaMu 1 14.05
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1 18.05
96 HTroroBas padora 1 20.05
97 [Ipocreitmue 3aga4u ¢ BEKTOpaMu 1 1 21.05
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 25.05
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
101 O0o001IeHNe ¥ CHCTeMaTH3alNs 3HAHUN 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
I1O [TPOT'PAMME 102 4 0
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruyeckue Aara uugpoBbIe
Bceero U3yYeHUs
padoThI padoTsI o0pa3oBaTe/IbHbIE
pecypcsl
1 [ToBTOpenue TeMsl "KoopauHatsl BeKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOAIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MII0CKOCTH, HOPMAJb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax




BexropHoe nmpousseeHue

JIuHeiitHble HEPaBEHCTBA, TUHEUHOE

8 IIPOrpaMMUpPOBaHHE

9 JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE
[IpOrpaMMHUpOBaHUE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX

1 AHanmMTUYECKUE METObI pacuéra yria
MEX/y TJIOCKOCTSIMA B MHOTOI'paHHUKaX

12 ®opMya pacCTOSIHUSA OT TOYKH J10
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxzaenue paccTossHuil OT TOYKHU 10
MIJIOCKOCTH B KyOe

14 HaxoxneHue paccTostHui OT TOUKHU 70
IJIOCKOCTH B MPaBUJILHON MUPAMUJIE

15 KonrtponbHas pabora "AHanutuyeckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHBIE
MHOTOTpaHHUKHU

17 CeueHnst MHOTOIPaHHUKOB: METO/] CJIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS TIPSAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
napauieNIbHbIe CeYeHUS

20 [TapannenpHble MpsMBbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI

21 [TapanienbHble MpsiMbIE U TUIOCKOCTH:




YIJIBI MEXKY CKPELIMBAKOIIMMHUCS
MPSIMBIMU

22

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CAMMETPUHA MHOT'OTPaHHUKOB

23

24

25

[lepnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MePIEHIUKYISIpax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
ionaaen, cooopaxeHust moaoous

27

28

29

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJIbHUKOB, (POPMYJIBI JJIS
TJI01IA 1M, COOOpaKEHUSI TIOT00MS

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TJIOIIA/IA TTOBEPXHOCTEH, pa3pe3anHus Ha
Y4aCcTH, COOOpaKEHUS MOI00US
[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUIOIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

KonTponbnas padota "[loBTopenue:




MHOT'OTPaHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

O06BeM Tema. O0BeM MPSIMOYTOIBHOTO

31 napaiesienumne1a

39 3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria
CrepeoMeTpuyecKHe 3ajauu, CBI3aHHbIE C

33 00BEMOM MPSAMOYTOJIHLHOTO
napaJesenumnena
[Tpuknaanblie 3a1a9u, CBSI3aHHBIE C

34 BBIUUCIICHHEM 00BhEMa IPSIMOYTOJIBHOTO
napaiesienumnea

35 OO6BEM TIPSIMOI TTPU3MBI

36 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB MPSMON PU3MBbI

37 [TpuknagHble 3a1a9M, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Beruucienne 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHrerpana. O0bEM
HAaKJIOHHOM IPU3MBbI
Beruucienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MTUPaMUIbI

40 ®opmyna o0béMa nupamubl. OTHOIIEHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

42 CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHbIE C




00bEMaMU HAKIIOHHOM MTPHU3MBI

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C

43 N
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS JI0 TITIOCKOCTH

47 KonTponbnas padota "O0béM
MHOTOIpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuaap. [Ipsmoit KpyroBod UIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konundeckasi moBepXHOCTh, 00pa3yroIiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYyca TIOCKOCTHIO,
napajuieJIbHOMN TIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM TOBEPXHOCTH H
MOJIHOW MOBEPXHOCTU KOHYCa

54 [Tmomaae 60KOBOI MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

55 CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHHI OHUJIMHApPA, KOHYCa

56

57

58

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUM LUJIMH]IPA, KOHYCa

HpI/IKJ'IaI[Hble 3aga4u, CBA3aHHBIC C
OUJINHAPOM

[IpukiagHbie 3a1a4m, CBI3aHHBIC C
HAJTUHIPOM

59

60

61

Cdepa u map

Iepeceuenue chepsl u Mapa ¢
mwiockocTei0. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u m300pakenue mapa

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62

63

64

VYpasuenue chepsl. [Lnomans chepst u e€
yacTeu

Cummetpus cdepsl U apa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO chpepoit U mapom,
IIOCTPOCHUEM UX CEYEHMH MIIOCKOCTBIO

65

CrepeomeTpuyecKHe 3a1a4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

66

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO




cdepoit u mapom

HOBTOpCHI/ICZ OKPY)XHOCTD Ha IIJIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIAPTHBIC
moxooust

68 Pa3znnynble KOMOMHALIMY TeJ BpallleHus: 1
MHOTOTPaHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpareHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

79 O0béM mumrHIpa. Teopema 06 00béMe
MPSIMOTO LUJIMH]IpA
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca

74 [Tnomaau 60KOBOH U MONTHOMN
MOBEPXHOCTH KOHYCa
CrepeoMeTpHUeCKre 3aa9H, CBI3aHHBIC C

75 BBIUHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

76 [Ipuknagueie 3agaun mo Teme "OOBEMBI
IJIOaAN TOBEpXHOCTEN Ten"
OO0BEM 11apa U MapoBOTO CEKTOpa.

77 Teopema 06 06béme mapa. [lnomans

chepsl. CTepeoMeTprUIEeCKre 3a/1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB




11apa, [apoBOro CErMEHTa U IIapOBOI0
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOIOOHBIX Te

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 1o0uu.
CrepeoMeTpHuyecKre 3a1auu, CBSI3aHHbIE C
BBIYUCIIEHEM 00BEMOB TeIl | TIOMIACH
MOBEPXHOCTEH

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBr>keHust mpocTpaHcTBa. OToOpaskeHusl.
JIBr>xeHus ¥ paBeHCTBO ¢uryp. O0mume
CBOMCTBA JBUKECHUN

Buel nBukeHMI: napauieIbHbIN
MEPEHOC, LIEHTPaJIbHasl CHMMETPUS,
3epKajibHasi CHMMETPHSI, IOBOPOT BOKPYT
psAMON

[TpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

84

85

['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUKCHUS

KonrtponbHas pabora "BekTopsl B
nmpocTpaHcTae”

86

O6o6mmatoniee nopropenue 11 nonsaruii u




MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"[TapaisienbHOCTh MPSAMBIX U TJIOCKOCTEN
B MpocTpaHcTee"

87

O6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o06maromee nmoBTopenue 11 moHsITHH U
MeTOoJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"BekTops! B npocTpaHcTBe"

89

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHuKa"

90

91

92

Ob6o06maromiee nosropeHue 11 noHATH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
KpyrJbix ten"

Oo6o6maromiee noropenue 11 noHATUH U
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraau MOBEPXHOCTH U 0OBEMBI




KpYIJIbIX TEN"

93
94

HroroBas koHTpoJIbHAs paboTa

HToroBast KOHTpOJIbHAs paboTa

95

96

97

98

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEPEOMETPHUH KaK

102 HayKH U €€ poJib B pa3BUTHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHM M CJECICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIA Yroa JBYTpaHHOrO yria, IpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJbI MHOIOIPaHHUKOB (IHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIE/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUIYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

PEHICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA MPAMBIMU, MCEKIAY prlMOfI 1 IINIOCKOCTHIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJI0OB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BbEMaMu OJJOOHBIX MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PuUrypax, NpEACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J1aHbl B IBHOH (popme
718 [lpumensaTs mpocTeiiine HporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHWS HA MPAKTUKE: aHAJTM3UPOBATH pealbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha $3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHble C  HaXOXKICHUEM
reOMEeTPUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHIATHSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH Tl  BpalleHus,




TreOMETPUYECKUX TEJ C MPUMEHEHUEM (popmy

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MKy IIOMAJISIMH ITOBEPXHOCTEH M 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYECHHS Tl
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEINOoNaraiiiX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKuUMH CBOI71CTB8,MI/I OHH
o0JrazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa IIPHU CJI0KCHHUHN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIEHUH U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METObI npu peIICHU A CTaHIapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCT@ﬁIJ.IHC nporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4
HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKHU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMM U MPUMEHITh U3YYCHHbIC MTOHATHUSA B MPOIIECCE MOUCKA PELICHUs
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox

7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIbHbIE
W CKpelluBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX UM IJIOCKOCTEM B
MPOCTPAHCTBE: MApAJUICIbHBIE NPSMbIE B NPOCTPAHCTBE, MNAPALICIBHOCTh TPEX
IPSAMBIX, NAPAUIEIBHOCTh MPSIMOM M IIOCKOCTH. YIVIBI C COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXJy NpSAMbIMU B MNpocTpaHcTBe. [lapajuienbHOCTH IIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIC (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne],
MIOCTPOEHUE CEYEHU I

7.3

7.4

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIENbHbIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOU NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYI'PaHHBIN
YroJ1, TMHENHBIN yroa ABYIpaHHOro yria. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MeprneHaUKYIIpax

IlonsiTME MHOIOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs MNpPU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Msl. [lapamienenumnen, NpsMOyroabHbIN ITapauieIenuIe] u
ero cporcrea. [Iupamunaa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl TOpu3Mbl M nupaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBUJIbHAs IMpuU3Ma M IMpPaBWIbHAs NUpamMuia,
IpaBWJIbHAs TPEYyrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOIPAaHHUKAX: OKTadJp, AOAEKa’ap, MKocadap U apyrue CedeHus
IIPU3MBI U ITUPAMUBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TIOCKOCTH.




DeMEHTEI CUMMCTPUU B nupaMmuaax, napauicjicnmIic1ax, MpaBUJIbHBIX
MHOTI'OI'PaHHHUKax

7.6

Bbruncienue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriasl. Ilmomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOU NMPU3MBI, IIJIOLIAAb OCHOBAHUMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM Tpu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOW NUPAMHUIABI, T€OpPEMa O IUIOLIAJAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

I'eomeTpus

6.1

6.2

6.3

6.4

[unuHapuyeckast MOBEPXHOCTb, 00pa3yolue HWIMHIPUYECKON MMOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW OBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, oOpasyromas U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

Codepa u map: neHTp, paauyc, AMaMeTp, IUIoMaabs MOBEpXHOCTH chepbl. B3anmuoe
pacrosioxenune chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IIomaib
cepsl

N300paxkeHue Te BpallleHns Ha IUIOCKOCTH. Pa3BépTka MUIMHIpa ¥ KOHYyca

6.5

6.6

6.7

KoMOuHamu ten BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BPALIECHUS

[Tonstre 06 o6béMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepb

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS] MEXY IUIOLIaIIMUA IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

6.9

6.10

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEHJIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bexktop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FTEOMETPUUYECKHX 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 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJITOpUTMaMMU PCIICHHUA 3a/1a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKXECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas



mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; NPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKkuil CMbICT NPOM3BOAHOM, TNiepBOOOpa3Has, ONpeIeNEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIl HCCIENOBaHUA (DYHKIMMA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHnsT B NPUKIAJHBIX, B TOM YHCIE COLHAJIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTHE HNPUMEPbBI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLIHA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBATh IPAaBAONOJAOOHOCTh pE3YyIbTATOB;, YMEHHE MOJEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHITHSAMHU: CpeaHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUI; MPEACTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCuBaHUs U JIMHENHOMU perpeccuun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyNy IMOJHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYMHBI, (QYHKIHHA  pPacOpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHHUS IUIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPSAMBIE, TAPaJLIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSAMHU; YMEHHME HUCIIOJIb30BaTh IPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LNWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEUeHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUUYCCKIE OTHOILCHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIC (OPMYIBI MU METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepPKAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJlbHOW cTerneHu. J{eWCTBUS ¢ apuMEeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI
3 OyHKIWMH U TpaduKH



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEIOBATEIIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



