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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUHN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpaMmbl yue6HOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM U JEHCTBUU,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BLKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATh W W3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE HUX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAJIbHBIX M TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUS pacno3HaBaTh TMPOSBICHUS TE€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yJaronuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YyUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
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, IUIOCKOCTD,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEJbHOTO MPOEKTUpOBaHUs. I300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
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. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPHEHIUKYIISIPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1yTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUpamMUAa WU TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM MMOBEPXHOCTH HPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT 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 BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaiienenuneaa U cienctsus u3 He€. OO0béM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTio. [loHsATHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapajuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IHNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MPOLEyp TPaXTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUN B JPYTrUX HayKaxX, TEXHOJOTHUSX, cepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MAaTEeMaTHYE€CKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIbIXa, peryispHas (u3nYecKass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYJIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaTb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTM4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUEeHTAIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeapl, IJIAHUPOBAHUE IOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W  OOIIECTBEHHOM  MNpPAKTHKW, MOHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JUI PA3BUTHS LUBUJIW3ALMH, OBJAJACHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM NO3HAHHUS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeJieSICHNs OHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuPuKaiy,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTHBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI HHPOPMAILIUH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUpPOBaTh MH(DOPMAIINIO, TPEACTABIATh € B Pas3IHuYHBIX (opMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh PAa3Myue M CXOJICTBO MO3HWIIUKA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTAThl PELICHUS 3a/1aud, dKCIIEPUMEHTa, UCCIEOBaHMUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/1a4i, BBIOMPATh CIIOCOO peUIeHHs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu Kak  OCO3HAHUS
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM, OOBSACHATH IPUUNHbI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBATHCS, OOCYX JaTh TMPOIECC W Ppe3ylabTaT paboTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bl, OLICHUBATb
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IOHSATHSMH CTEPEOMETPUH TIPHU
pelIeHUN 3a71a4 U MPOBEJCHUN MAaTEMATUYECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1aY;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSTUSMHU, CBSI3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXJy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapauiesenumnes, Ky0);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBaHHS  JUIS
KJ1accuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBINIOJHSATH napajyiebHOe, IEHTPATLHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHSITh U300pakeHUs: GUryp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUUYECKUX TEJ ¢ TPUMEHEHUuEM (HopMyI;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJI02KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPpaMMHBIE CpPEICTBA H  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWS HA TPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce  IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM I€OMETPUUYECKUX
MOHSATUM W TEOpeM, afmapara ajareOpbl, peniaTth MPakKTUUECKUE 3a/layu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Tejda BpauleHus (UWIMHApP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
O00OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpAaIleHHUS,
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYUCIISITH COOTHOIIEHUSI MEXKTy TUIOIIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPEoOpa3oBbIBaThH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3a]a4l HAa BBIYMCIIEHUE YIJIOB MEKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA IPU PELICHUH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPHUH, 3EPKAIbHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUEHUS LIWIMHApPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelaTh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUU W
HAXOXJCHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [IOJy4EHHbIC  3HAHUSA  HA  IIPAKTUKE:  CPaBHUBATD,
AHAJIM3UPOBATH M OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSITh N3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PELICHHS
MaTeMaThdecku  C(OPMYTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemiaTh MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa 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 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 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, 0606III€HIfC " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHHUI Pa3HBIMU 1IBETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHru NPSMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MTOCTPOCHHUS

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

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

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

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazBuTtus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisiIeJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NTapaJlJIeNIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MHPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

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

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNbHbIe MJI0CKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! chpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajulebHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, COoopakxeHust MoA00MS

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienue 06EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna oobéMa nupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
MapaieabHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

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

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknaaHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

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

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 100us

68

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

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

W3menenne o0bEMa pu MOA00HH.
CrepeoMeTpHuyecKHe 3ajauu, CBI3aHHbIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o061matomiee nosropenue 11 nonstuii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

O6o6maromiee nosropenue 11 mousTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Mmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeiHero o01mero o0pa3oBanus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CJICICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
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 IBYTrpaHHOIrO yriia, JUHEWHBIH Yros JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudummpoBaTh ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIs
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH TPUHIIMIIBI TIOCTPOCHUSI CEUESHU MHOTOTPAHHUKOB, MCIIONIB3YS
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKJIEHHE T'€OMETPHYECKUX BEJIMYMH 1O 0Opasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXJICHHME T€OMETPHUYECKHUX BEJIWYHMH IO 0Opaszuam
713 WIA aIrOpuUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMABbI IpH

pelIeHNN CTaHAAPTHBIX MaTeMAaTUYECKUX 3ajad Ha BBIYHUCICHHE YIIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTSAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupaMuia) ¢ MpUMEHEeHUuEeM (OpMyJ, BBIYHUCISATH COOTHOIICHHUS MEXITY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MO I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUSAMU: CHUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HHMOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPUYCCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeillive MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3a1a4
719 [IpuBOaUTE HpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJEe U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEabHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MMOMCKA PEIICHHSI
MaTeMaTu4ecku cHOpMYyIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWJIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 [WIMHIPUYECKON TIOBEpXHOCTH, IIWJIMHIpP, KOHHUYECKash MOBEPXHOCTb,
o0pa3yroIire KOHUIeCKOol MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaAIICHUS
6.4 KnaccudunupoBaTs B3auMHOE pacnoioxkeHue cepsl U IIOCKOCTH
OnepupoBaTh NMOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUYECKUX TEJI C MPUMEHEHUEM (popmy

6.7

6.8

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

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkats u3yyaemble (GUTYpBl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

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

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IIPaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMMA: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOPOB M NpPOM3BEIEHHE BEKTOpa Ha YHCIIO, YroJl
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIEHUA U
HaXOXXJICHWE TEeOMETPHYECKUX BEIWYHH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  PEHICHWH  CTaHIApPTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME IMPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpyMeHsTh MoNydeHHbIe 3HaHMS Ha MpaKTHKE: aHAJIM3UPOBATh pealbHbIC




CUTYyaIllMu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, alrapara ajareOpsi,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kona
v

7.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

I'eomeTpus

OCHOBHBIC TTOHSATHUS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO.
ITonsTHE 00 AKCHOMATHUYECKOM IIOCTPOCHUHN CTCPCOMCTPUHU:. AKCHUOMBI CTCPCOMCTPHUH U
CIICACTBHA U3 HUX

7.2

7.3

B3anMHOe pacrionokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJIIEIIbHBIE
W CKpelmuBarouiyecs npsmbele. IlapamienpHOCTP MNpsAMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: IApAJUICIbHBIE NPSAMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSMBIX, MAPAUICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy INpsAMBIMU B IpocTpaHcTBe. [lapainenpHOCTh IIIOCKOCTEM:
NapajulesibHbIE IIJIOCKOCTH, CBOMCTBA MNapajUleNbHbIX IIocKocTel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUJIOCKOCTH: TEeTpadap, KyO, mapauienenumnen,
MOCTPOEHUE CEUECHHI

[lepneHAUKYISIPHOCT, TNPSAMOM U IUIOCKOCTH: MEPHNEHAUKYISIPHBIE TMpsIMBIE B
MIPOCTPAHCTBE, MPSIMbIE MapajljIeibHbIE U MEPHEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYJISIPHOCTH NMPAMON M MIOCKOCTH, TEOpEMa O MPsIMOM MepHeHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY MPSIMOU U TUIOCKOCTHIO, IBYTPaHHBIN
YTOJ1, JMHENHBIN yroa ABYTpaHHOrO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS PUTYypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX meprneHIuKyIIspax

7.4

IlonsiTHE MHOrOTpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIITYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. Ilpmsma: nN-yrompHas
IpU3Ma, TpaHU U OCHOBAaHMS INPHU3MBI, MpsMas M HAKIOHHAs HpPU3MbI, OOKOBas M
II0JIHAS IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsMOYTroOJIbHBIN NapajUieIenunen u
ero cporcrea. [Iupamupa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE IMHUPAMU[BI,
OOKOBasi M TOJHAs MOBEPXHOCTh MUPAMUJbI, NMpPaBUIbHAA U YyCEu€HHAs MUPaMUAA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuiibHbBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHUpPaMHIA,




NpaBUJIbHAS TPEYTroOJbHAs MHpPaMHJIAa U TPAaBUIIbHBINA TeTpasap, KyO. Ilpeacrasnenue o
IIPABWJIBHBIX MHOTOIPDaHHUKAaxX: OKTa’ap, MAOACKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U ITUPAMU B

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujax, [apajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbluucnenne >1€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOU NMPU3MBI, IIJIOLIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW IUPAMHUABI, T€OpEMa O IUIOLIAJAM YCEUYEHHOM NUPAMMIBIL.
[onsarue 06 06véme. OOBEM MUpaMuIbl, IPUIMBI

1.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS] MEXAY IUIOMAASIMHU MMOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIUMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA W OOKOBas MOBEPXHOCTD,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroline KOHWYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TONHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBAHHs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIomalb MoBepxHocTu cheprl. Banumuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

N3006paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

KOM6I/IHaI_II/II/I TCJI BpallilcCHUA U MHOTOTPaHHUKOB. MHOFOI‘paHHI/IK, OIMCAaHHBIM OKOJIO
C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OT'PpaHHUK, WJIK TCJIO BpalllCHUSA

6.6

[Tonstue 06 oO0BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacteus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaab chepol

6.7

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEKY TIIOMIAIIMUA TIOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenuss muIMHApa (MapajuleIbHO W MNEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOASILEE YePE3 BEPILINHY), CEUECHUS 11apa

6.9

Bexktop Ha miockoctd u B mnpocTpaHcTBe. CloKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOKeHue BeKkTopa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM




BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3aiay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpAMH

[IpsamoyronpHasg cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopaumHaTtel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaiasipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIY NPSIMBIMA M IUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKUX 3a/1a4

6.10

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
NpPOBEPsiEeMOr0  OCHOBHOI 00pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero
TpeOoBaHUSA oOpa3oBaHus

BnageHne Meronamum J0Kas3aTeNbCTB, AJITOPUTMaMHU pELICHUS 3aad;
yMeHHe (OpMYyJIUPOBATH U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NPU3HAK, J10Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; MPUMEHATh MX; YMEHHE (OpPMYIUPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEp)KJEHHE, NMPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IIPOBOAMTH JI0KA3aTEIbHbIE PACCYKICHUS NIPU PELICHUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJAECHUN; yMEHHE  OINEepUpOBaTh
HNOHSTUSMM: MHOKECTBO, IMOJMHOYKECTBO, OINEpAllMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBICHUN U MPU PELIEHUM 33134, B TOM
YHClie U3 JIPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHAMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIUCHIBATh Tpadbl Pa3NIUUYHBIMU CIIOCOOAMU; HCIIOJIb30BaTh rpadbl mpu

pElIeHUH 33124

YMeHue onepupoBaTh MOHSATHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTEMNEHb C LIeJIBIM MOKa3aTeJIeM, KOPEHb HaTypaJlbHOW CTENEHU, CTETICHb C
paloHaIbHBIM IOKa3aTesieM, CTENEHb C JeWCTBUTEIbHBIM IOKa3aTeseM,
norapudM UMCIA, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYNIO, pPallMOHAIbHOE YHCIIO, UpPPAlMOHATIBHOE YHUCIIO,

MHOXCCTBA HATypaJbHbIX, MCJbIX, pPAallMOHAJIbHBIX, ZLGP'ICTBI/ITGHBHBIX




YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBIITUI 00Tt
NeNUTeNh W HAaWMEHbIIee oO0miee KpaTHOE, anroputMm EBKIWma mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3HIITHOHHBIMU CHUCTEMaMU
CUMCJICHHSI; YMEHHUE BBINIOJIHATh BBIUMCICHUE 3HAUCHUHM U IIPeoOpa3oBaHus
BBIPOKECHHH CO CTEeNEeHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHAIBHBIX  BBIPAKEHHM;  yMEHHE  ONEpUPOBATh  IOHSATHUSMU:
MOCJICIOBATEILHOCTh, apU(MeTHUeCKasi TMPOTPECCUsi, TeOMETpPHYCCKas
nporpeccusi, OeCKOHEYHO yOBbIBaroImas TreoMeTpudecKas IpOTPECcCHs;
YMEHHE 3a/laBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHCIIE C IOMOIIbIO
PEKYPPEHTHBIX (GOPMYIT; YMEHHE ONMEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE 4HCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYecKass U airedpanyeckas); yMeTb
MPOU3BOJUTh ApPHUPMETHUSCKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MIPUMEPHI HCIOIB30BAaHUS KOMIUICKCHBIX YHCEN; ONIEPUPOBATH
MOHATUSAMM:  MaTpuma 2x2 u  3x3, onpeneiauTesb  MaTPHIIBL,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHe OmnepupoBaTh MOHATUAMU: PALMOHAIBHBIE, HPPALMOHAJIBHBIC,
MOKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHEHUHM W HEPABEHCTB, PaBHOCHIIBHOCTH
YpAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pellarb YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBbl C IOMOLIBIO pa3JIMYHBIX IPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1apaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PELICHHUS MaTeMaTHUYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

YMeHne omepupoBaTh MOHATHSAMH: (QYHKIHS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMHU, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKUIMH, HauOoJblllee U HAaUMEHBIIEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
(GyHKLUU, TepBas M BTOpas MPOU3BOAHAs (DYHKIMM, F€OMETPHUECKUN U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTErpai; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (QYHKLIUHU; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE  CYMMBI, IpPOU3BEACHUS, YacTHOTO U

KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky




GyHKIIMM; YMEHHE HaxOIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIOJIb30BATh MPOU3BOJIHYIO JIJIsi UCCICIOBAaHHS (PYHKIIHIA,
HAaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHM, CTPOUTH
rpaKd MHOTOUYICHOB C HWCIOJB30BaHHMEM ammapara MaTeMaTHYECKOTO
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJS HAaXOXICHHUS HAWIYy4dlIero
pelIeHUs] B MPUKIATHBIX, B TOM YHCJIE COLMATbHO-DPKOHOMUYECKUX U
busnyueckux 3ajadax; HaXOAUTh IUIOMIAIU U 00BEMBI PUIYp C MOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJEIHUPOBAHUS C

noMoIIbIo AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBarh NOHIATUSIMH: Tpaduk QyHKIUHU, oOpaTHas QyHKUIUS,
KOMIO3UIUS (DYHKIMHA, JIWHEHHas (QYHKUOUS, KBaApaTU4Has (QYHKIUS,
pauyoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckass (GyHKLUHMU; yMEHHE CTPOUTh TpapUKH H3YyYEHHBIX
¢yHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnn 3ajad U3 APYruX YYeOHBIX MPEIMETOB W 3a/1ady U3 peallbHOU
KHU3HHM; BBIpakaThb (OpMyJIaMH 3aBHUCHUMOCTH MEXJYy BEJIWYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMHA Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJayM pa3HbIX THUIOB (B TOM YHCIE Ha
NPOILIEHTHI, J0JM M YacTH, Ha JBWXEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 3aJaud U3 00JaCTH yNpaBiI€HHs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 33Ja4dd, HCCIENOBATh IOJIYYCHHOE DEIIECHUE U
OLIGHUBATh IPaBIONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIEe CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUCHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATUSMH: CpelHee apuMeTHUecKoe, MeAnaHa,
HanOoJpIlIee U HAMMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJIEKaTh, WHTEPIPETUPOBATH
UH(OpMaLKIO, IPEJCTABICHHYIO B Ta0lIMLaxX, HA AUarpammax, rpadukax,

OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJICHUH; MPEACTABIATh




uHpopManMi0 C TOMOIIBID TaONMII ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC MOaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM Fpa(l)I/I‘-IeCKI/IX
METOJIOB M AJICKTPOHHBIX CPEJICTB; IpaMUECKU UCCIIEA0BATh COBMECTHBIC

HAOJII0JIEHUS C IIOMOILBIO JUarpaMM pacceUMBaHUs U JIMHEHHON perpeccun

YMeHHe OnepupoBaTb IOHATUAMU: CIyY4alHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BAaHUEM TpapHUUECKUX METOIOB; INPHUMEHSTh
(GOpMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CIlydailHas BEJNWYMHA, DPACHpPEICIICHHE BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKHJaHUE, JUCHEepCUss U CTAaHAAPTHOE OTKIOHEHHUE
ClyualiHOW  BeNWYMHBL, (YHKIWW paclpeAeiieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOT'O paclpelesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C HMOHATHUSMH: 3aKOH OOJIBIIMX YMCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAaHMIA; YMEHWE TPUBOIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIO  NEepecTaHoBoK; OumHoM  HploTOHA;  yMeHHe  NPUMEHSTh
KOMOWHATOpHBIE (aKTHl U PACCYXKACHUS JUIS pEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMenue omnepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPaHHBII
YTOJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS TPSMbIE, MAPATIIETbHOCTD U
MEPIECHANKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
YroJl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pPacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPHU PEIICHUU
3a/1a4 M3yuyeHHbIe (DAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH MaTeMaTU4YecKue
MOJENN C IOMOLIBI0 TEOMETPUYECKUX TIOHITUM W BEJIUYMH, PELIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,

MHOI'OIr'paHHUK, HpaBI/IJ'II)HHﬁ MHOI'OIrpaHHHUK, CCYCHHME MHOI'OI'paHHHKA,




Ky0, mapajuiesenune, mpu3Ma, NHpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHUs, MWIWHAP, KOHYC, mmap, cdepa, miomanpb chepsl, MIOMAIL
MOBEPXHOCTH TMHPAMHUJIbI, HPU3MbI, KOHYyCa, LWIMHIpa, 00BEM Kyoa,
NPSMOYTOJIBHOTO MapajuleNeNnnesa, MTUPAMUIBI, TPU3MBL, LUIAHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CCUCHHs KOHyca M ILWJIMHIPA,
napajuielibHble OCH WJIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromiascs cdeppl, MUIMHIPA, KOHYCa, yMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIIIEHHs, X CEYCHHUS, B TOM YHCIIC C TIOMOIIBIO JICKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSTh CBOMCTBA T€OMETPUYECKHX (DUTYpP, CaAMOCTOSITEIHHO
(bOpMyIHPOBAThH ONMPEICICHUS U3ydaeMbIX (DUTYP, BBIIABUraTh THIIOTE3BI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHYECKUX (HUTYp, OOOCHOBHIBATH WIIH
ONpoBepraTh HMX; YMEHHE TMPOBOAUTH KiIacCHPUKAIMIO GUryp 10
Pa3siIMYHbIM IIPU3HAKAM, BBbIIIOJIHATH HCO6XOI[I/IMI)IC JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHATHUSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeTbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue TMOA00Us, TOA00HBIE GUTYPBI; YMEHHUE
pacrno3HaBaTh paBHbIC W TOJO0HBIC (DUTYPBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh TEOMETPUUECKHUE OTHOLICHUS TTPU
pelIeHUH 3a/ia4y; HaXOJWTh TCOMETPHYECKHE BEITUYHMHBI (JTMHA, YTOJI,
Io0MIaib, 00BEM) MPHU pEUIeHUH 331a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCIISATH T€OMETPHYCCKHE BEITUIMHBI
(nuHA, Yroi, IUIOMAAh, OOBEM, TIIOIIAAL TMOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — TapaJUIeNIeNuIela, MUPAMUIbI, TPU3MBI, IHIUHJPA,

KOHYCa, [1apa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HOI(O6HBIX (I)I/Il“yp
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YMeHue onepupoBaTh NOHATHUAMHU: MPSAMOYTOJIbHAsl CHCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPAa HA YHMCIO, pa3lioKeHHEe BEKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEACHHE, BEKTOPDHOE IPOU3BENCHUE, YOI MEXIY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ

JUISI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHue BI:I6I/IpaTB HOILXOI[SIHIHﬁ MCTO AJid pCIICHUA 3aJa4r, TIOHUMAHUC

SHAYUMOCTH MATEMATHUKH B HW3YYCHHU IPHUPOAHBIX U O6IH€CTB€HHBIX




MPOLIECCOB U SIBJICHUM; yMEHHE pAacClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMAaTHUECKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH

INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yuciia v BEIYUCIEHUS

11 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEN

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TPOICHTHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE JPOOH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHsS ¢ apuMeTHIeCKUMHU
' KOPHSMHU HAaTypaJbHOH CTETICHH

14 Crenens ¢ 11eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBoiicTBa
. CTETIeHU

15 CuHyc, KOCHMHYC M TaHTEHC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe oNepalud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yabpTaTa BEIYACIECHUN

1.8 [Tpeobpa3zoBanue BbIpaKeHH

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenblie u 1poOGHO-paiOHANBHBIE YPaBHEHUS

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPAaBHEHHS

2.5 Llenbie U QPOOHO-pAIMOHAIBHBIC HEPABEHCTBA

2.6 HppanuronanbHple HEPAaBEHCTBA

2.7 [TokazaTenbHbIe U JTOrapuPMUIECKHEe HEPAaBCHCTBA




2.8

TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHECHHIA 1 HCPABEHCTB
210  VYpaBHeHusl, HEpAaBEHCTBA M CUCTEMBI C TIAPAMETPAMHE
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeauTenb MaTPULIbI
3 DOyHKINUH U TPaPUKH
31 OyHknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknmu. BzammHo oOpaTHBIE
' dbyakuun. YérHble 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nacTp ompeneneHuss MW MHOXKECTBO 3HaueHMH QyHkmmu. Hymm ¢dyHKIum.
32 [IpoMeXXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumMymMbl U MHUHUMYMBI (QyHKIMu. HaunOonbimee W HawMeHbIIee 3HAYCHHE
(GYHKINU HAa TPOMEKYTKE
33 Crenennass (yHKIMsS C HaTypajJbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHkuuid. CBolicTBa  (yHKUHH,
' HEMpEePbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckast nporpeccur. @opmyna CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. Haxoxaenne HanOobIIero 1 HauMEHbIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Mnterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 CeomeTpust
7.1 duUrypsl Ha MIOCKOCTH




7.2 [IpsiMble 1 MJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 Koopaunats! 1 BEKTOpBI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. JI. C. AranacsiH, B.®. byry3os, C.b. Kagomiuesa u ap. ['eomerpus. Yuebuuk
st 10-11 xnaccoB o0nieoOpa3zoBaTeabHbIX yupexkaeHui. bazoBblil u
yriyosneHHbii ypoBenu. M.: IIpocsenienune.2023r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. JI. C. AranacsiH, B.®. byry3os, C.b. Kagomiiesa u ap. ['eomerpus. Yuebuuk
st 10-11 xmaccoB oOuieoOpa3zoBaTenbHbIX yupexaeHuil. ba3oBblil u
yriyosneHHblt ypoBenu. M.: IIpocsenienune.2023r.

2. b.I'. 3uB. lunaktuyeckue matepuansl no reomerpuu ais 10 kinacca. Mocksa.
[Tpoceenienne.2007

3. B.I'. 3uB. Junaktuueckue matepuaisl o reomerpuu Ais 11 kimacca. Mocksa.
ITpoceemenne.2011r

4. C.M. Caaksn, B.®. byry3oB. U3yuenue reometpun B 10-11 knaccax. Kuura
st yaurenst. Mocksa. [Ipocsemienue.2007

5. B.A. Sposenko IloypouHsie pa3pabOTKu IO FE€OMETPUHU.
Hudbdepenunponannsiii moaxon, 10 kimacc. Mocksa. «BAKO». 2009

6. B.A. SIposenko [Toypounsie pa3pabOTKH IO TEOMETPHUHU.
HuddepenunpoBannsbiii moaxon, 11 kmacc. Mocksa. «BAKO». 2012

7. E.M. PabunoBruy Marematuka. 3ajaun Ha TOTOBBIX uepTexax. ['eomeTpusi.
10- 11xnaccel. Mocksa. MJIEKCA. 2008

8. A.Il. EpmioRa, B.B. I'ono6oponbpko. MaTeMartuka. Y cTHBIE TPOBEPOUHBIC U

3auéTHbIe paboThl. YcTHas reometpus. 10-11 kmacesl. Mocksa. MJIEKCA. 2005



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru
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