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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, NPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEUeHHE  BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYMPOBATb TI'€OMETPUUYECKHE
MOJENH;

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

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



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATbHBIX CHUTYallMii, WCCIEAOBAHHS TOCTPOCHHBIX MOJCIIECH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUYAIBHBIX ~ 00pa30BaTeIbHBIX IpOrpaMM, O0OECIeUUTh  YIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajulelIbHble W CKpeIIMBaroIuecs npsmble. [Ipu3Hakum CKpemuMBarOmUXCs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

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

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJIbHBIA — MAPAJUIEIENUIIE] M €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. [IpaBHiibHbIE MHOTOIpDaHHUKM: IPAaBWIbHAs IpU3Ma U



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

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JUaroHaiH, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHMMETPUHM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBolcTBa CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsizb MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOCTeW. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

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

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHas okoJio muwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayiuienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs] B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWs, 3TUYECKOTO IMOBEIAEHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUM, pacCy AeHUI, BOCOPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHWH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHUE MPUPOJHON M COITMATIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH Cpe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUSL W 3HAUYMMOCTH IS Pa3BUTUS LMBWJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHUS M CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

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

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAONIOJACHUSIX M YTBEPXKIACHUSX, Mpejaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoliee MOAXOASAINMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh TUIOTE3y, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUAOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

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

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHUPOBAaTb CBOM JEHUCTBUSA C JPYTMMH 4IEHaMH KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

¢ CBOOOZIHO OMEpUPOBaTh OCHOBHBIMU TOHSATHSMHU CTEPEOMETPHH  TPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEHW B IPOCTPAHCTBE;

¢ CBOOOAHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIrJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH MApaJUIeTbHOE, IEHTPAIHHOE U OPTOTOHAIBHOE MMPOSKTHPOBAHHUE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHpaMuUa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYeCKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C TEJIaMU BpAIICHUS: LWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TeJl BpAllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHusl Mo00us;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IMJIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTYalluu Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

N HanMeHoBaHIe Koan4yecTBO 4acoB JJIeKTPOHHbIE
(undposbie)

n/  pasiesioB U TeM Bcer  Kourpoabubl  IlpakTtuyecku
o0pa3oBaTe/IbHbI

1| NMporpamMmbl 0 e padoThl e padoTsl
e pecypchbl

Brenenue B bubnmuorexa [JOK

1 23 1 0
CTEPEOMETPHIO https://m.edsoo0.ru/
[TapamnenpsHOCTD
MPSMBIX U bubnuorexa [JOK

2 . 8 0 0
MIJIOCKOCTEH B https://m.edsoo.ru/
MIPOCTPAHCTBE
Bzaumuoe
pacroJioxeHue bubnuorexa [JOK

3 6 1 0
MPSMBIX B https://m.edsoo.ru/
MIPOCTPAHCTBE
[IepneHquKynsipHOCT

4 b TIPSIMBIX If o5 0 0 bubnnorexa [HOK
TIJIOCKOCTEN B https://m.edso0.ru/
MIPOCTPAHCTBE

) VYTl ¥ paccTosHUS 16 1 0 bubmmorexa [OK

https://m.edso0.ru/
bu6mmoreka [IOK

6 Mrororpartiicit ! L 0 https://m.edso0.ru/

7 BexTops! B 12 0 0 bubnnorexka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
IToBTOpEHME,
0000mIeHNE 1 http://fipi.ru/

8 5 2 0 _
CcHUCTeMaTU3alus http://ege.edu/ru
3HAHUU

OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
http://fipi.ru/
http://ege.edu/ru

11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypcbl
AHanuTHYCCKAs bubmuorexa [JOK
1 15 1 0
reoMeTpus https://m.edsoo0.ru/
[ToBTOpEHME,
000011ICHIE 1 bubmuorexa [JOK
2 15 1 0
cucTeEMaTH3alis https://m.edsoo.ru/
3HAHUU
3 O0BEM 17 1 0 bubmuorexa [JOK
MHOTOIpaHHUKA https://m.edsoo.ru/
bubmuorexa [JOK
4 Tena BpateHus 24 . 0 https://m.edso0.ru/
[Inomagu
MIOBEPXHOCTU U bubnuoreka [IOK
5} . 9 1 0
00BEMBI KPYTIIBIX https://m.edsoo.ru/
Ten
bu6mmoreka [JOK
6 JlpwiceHus > . 0 https://m.edso0.ru/
[ToBTOpEHME,
00o61IeHne 1 http:/fipi.ru/
7 17 2 0
cucTeMaTu3als http://ege.edu/ru
3HaHUH
OBUIEE
KOJIMYECTBO YACOB 102 8 0

10 ITPO'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
http://fipi.ru/
http://ege.edu/ru

HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBHIIa
N300paKEeHHsI Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsiTust crepeoMeTpuu:
TOUKa, MpsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha
PHUCYHKE IJIOCKOCTH,
napajiCJIbHbBIX MPAMBIX
(OTpe3KOB), cepeHBI
oTpe3Ka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[TonaTHs: nepecekaromuecs
IUIOCKOCTH,
IIEpECEKAIOIIMECS MpsMas U
IIJIOCKOCTB;
MIOJIyIIPOCTPAHCTBO

[TonaTHs: nepecekaromuecs
IUIOCKOCTH,
IIepeCEKAOIIMECs NpsMas U
IIJIOCKOCTB;
IIOJIyIIPOCTPAHCTBO

MHOrorpaHHukH,
n300paxKeHue MpoCcTENIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHOrorpaHHukH,
n300paxKeHue MpoCcTEeNIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEpPBbIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U




MEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEpPEOMETPUH U
HIePBBIC CICICTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U
IJIOCKOCTER

10

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pébpa. M3obpakenue
MIePEeCeUCHUS TTOTYICHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHM
pa3HBIMU [IBETAMH

11

12

N3o0paxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEPe3 UX
pe&opa. N3o0pakeHune
MePECEUCHUS TIOJTYUEHHBIX
nockocrei. PackpamyBanue
MOCTPOEHHBIX CEUCHUH
Pa3HbIMH 1IBETAMHU

N3o0paxeHne cedeHuit
MUPAMHUJIBL, KyOa U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenue
nepeceyeHus! MoIy4eHHbIX
mockocren. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH [IBETaMU

13

N3o0pakeHne ceueHunit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pé6pa. N3obpaxenue
NepEeCcEeYEHUs MOTYyUEHHBIX
mockocrei. PackpaimmyBanue
MOCTPOEHHBIX CEUEHUN
Pa3HBIMM LIBETAMHU

14

MeTton cienoB i
MOCTPOEHUS CEUCHU I

15

MeTton ciienoB i




MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEU

16

Merog cienoB aiis
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEU

17

[TocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEU U
3aMnMch AroB NOCTPOEHUS

18

[TocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEKEN U
3aMnMch AroB NOCTPOEHUS

19

[TocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U
3aMMch MaroB NOCTPOEHUS

20

ITocTpoeHue ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U
3aMnMch MaroB NOCTPOEHUS

21

[ToBTOpEHME MIAaHUMETPUU:
Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

22

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl
B CEUYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS IJITAHUMETPUU U
CTEpEOMETPUN

23

KoHnTtponbhas pabota
" AKCHOMBI CTEPEOMETPHUH.
Ceuenuns"

24

B3aumHoe pacnionoxenue




NPSMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmele.
[Ipusnaku
CKPELUBAIOIIUXCSI TPSIMBIX.
[TapannensHble psiMble B
IIPOCTPaHCTBE

25

26

27

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOi
napasuieibHON JaHHOU
MPSMOM, MPOXOASIICH yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIe)Kaler Ha JaHHOU
npsMoi. Jlemma o
MEPECCUCHHUH MapauUIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

[TapamnenbHOCTB Tpex
npsiMbeix. Teopema o Tpéx
NapaJuICIbHBIX MIPSAMBIX.
Teopema o
CKPEIIMBAIOIINXCS MTPSAMbBIX

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBOICTBA MAPaJJIETBHOIO
MPOEKTUPOBAHHUS.
N3o06paxkenue pazHbIx puryp
B [TapaJUIEIbHON IIPOEKIINU

28

lenTpanpHas nmpoexuus.
VYroi1 ¢ COHanpaBICHHBIMA
CTOpPOHaMH. YTOJ MEXAY
IPSIMBIMU

29

30

3aa4uM Ha JOKa3aTeNIbCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacIoJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

[TonsTHA: NapanienbHOCTh
IPSIMOM U TNIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
mockocTh. CBOMCTBA
MapasuieIbHOCTH MPAMOU U
IJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha




BBIYMCIIEHHE U
JIOKa3aTeJIbCTBO, CBSI3aHHbBIE
C MapaJJIEIbHOCTBIO MIPSMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoeHue ceuenus,
IPOXOJAIIETO YEPE3 TAHHYIO
MPSIMYIO Ha YePTEXKE U
napajuieIbHOTO IPYron
npsMoid. Pacuér oTHomeHui

33

[TapannensHas npoekuus,
MIpUMEHEHHUE ISt
MOCTPOCHHUS CEYCHUI KyOa U
napasienenurnena. CBoncTBa
napajuieenumnea u mpu3Mbl

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napamieabHOCTH
JIBYX INTIOCKOCTEMN

35

Teopema 0 napauieIbHOCTH
U €CAUHCTBECHHOCTHU
MJIOCKOCTH, MPOXOISIIEH
4yepe3 TOUKy, He
MPUHAJICKALTYIO TaHHOU
MJIOCKOCTH U CIIEJICTBUS U3
Hee

36

37

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX
NepeceyeHus npu
NIEPECEYEHUH JIBYX
NapauIeIbHBIX TIOCKOCTEN
TpeThen

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
napajieIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXK]Y
napauiiCIbHBIMU
MJIOCKOCTSIMU; O
MePECEUCHUH TIPSMOU C
JBYMsI TTapaJlIeIbHBIMU
MJIOCKOCTSIMU

38

[ToBTOpEHHME: TEOpEemMa




[Mudaropa Ha miockocTu

39

40

41

[ToBTOpEHME:!
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaieNenumnea

Brrunciienue 1iMH 0Tpe3KOB

B KyO€ U IPsIMOYTOJIbBHOM
napasuiesienune e

42

[IepnieHAUKyYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipn3nak
NEPIEHIUKYJIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

[IepnieHAUKYIIPHOCTH
IIPSIMOM U INIOCKOCTH.
[Ipu3nak
NEPIEHANKYJIAPHOCTH
IIPSAIMOM U INIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM,
MIPOXOIAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K
IUIOCKOCTH

45

ITnockoctu n
NEepPHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOT'PaHHHUKAX

46

[Tnockoctu u
NEPIEHIUKYIAPHBIE UM
HpS[MI)Ie B MHOFOFpaHHI/IKaX

47

48

[lepnenaukymnsip u
HakoHHas. [Toctpoenue
NEePIEeHIUKYIIApa U3 TOUKH
Ha TIPSIMYIO
[lepnieHuKkymnsp u
HakioHHas1. [loctpoeHue
NEePHEHANKYIISIPA U3 TOUKH
Ha IPSMYIO




49

Teopema o TpEx
NEepIEeHIUKYIIsApax (Ipsmas u
oOpatHast)

50

o1

52

53

Teopema o Tpéx
NePIeHIUKYIsIpax (mpsiMast u
oOparHas)

VYron mexnay
CKPEITUBAOIINMUCS
PSIMBIMU

[Touck nepreHuKyISIPHBIX
MPSIMBIX C TIOMOIIIBIO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

OproroHanbHOe
IPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMU/JIBI C TOMOUIBIO
OPTOrOHAJILHON IIPOEKIIUU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMU/JIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

56

57

58

59

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuit B
MHOTI'OIrpaHHUKax

ITpusnax
NEPIEHANKYJIAPHOCTH
MPSAMOM M TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBunbHbIE
MHOTOrpaHHuKHU. Pacuér
pPacCTOSIHUM OT TOYKHU 10
IUIOCKOCTH

[IpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUI OT TOYKHU 110
IIJIOCKOCTH

60

CriocoObl OIyCTHTD
HEPHEHIUKYIIAPBL:




61

62

63

64

65

CUMMETpHUs, CABUT TOYKH I10
napajuIeIbHON IPSIMOU

Casur 1o HenapasuieIbHON
IIPSIMOM, U3MEHEHHUE
paccTosHui

Kontponbnas pabota
"B3zauMHoOe pacronoxeHue
MPSIMBIX U IIJIOCKOCTEH B
npocTpascTse”

[ToBTOpEHME: yroa Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MPOU3BOIHLHOM
TpPEYrojbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHME: yroa Mexay
CKPELIMBAIOILUMUCS
HOpPSMBIMU B TIPOCTPAHCTBE

I'eomeTpuueckue MmeToabl

BBIYUCIICHUA yIJIa MCKIAY
MMpSAMBIMH B MHOTOTpaHHUKAX

66

JIByrpaHHBIi yrou.
CBOWCTBO TMHEHHBIX YTJIOB

JIBYTPaHHOI'O yriia

67

[IepnieHauKynsIpHBIE
miockoctH. CBoiicTBa
B3aMMHO
MePIEHINKYISIPHBIX
IUIOCKOCTEM

68

[Tpuznax
NEePIEeHIUKYISIPHOCTH
MJIOCKOCTEH; TeOpema o
IPSIMOM IepeceueHus IByX
IIJIOCKOCTEMN
NEPIEHUKYIISPHBIX TPEThEN
IJIOCKOCTH

69

IIpssMOyTONBHBIN
napajuiesenumnes; Kyo;
M3MEPEHHUs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiejenunena




70

Teopema 0 guaroHanu
MPSAMOYTOJIBHOTO
napasuiesienuIie1a u
CIIEICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3a7a4H,
CBA3aHHBIC CO B3aUMHBIM
PACHOJI0KEHHEM NPSIMBIX U
IUIOCKOCTH

72

IToBTOpeHue:
CKPELIMBAIOIINECS PSIMBIE,
[apajuIeIIbHBIC IIJIOCKOCTH B
CTaHIapTHBIX
MHOTOTpaHHHUKaX

73

74

[Tapa mapayenbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPIMBIX,
paccTOsTHUE MEXITY
CKPEITUBAOIIMMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

PaccrostHue OT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMO 10 TIJIOCKOCTH

75

Brruncnenue paccrosHum
MEXIYy CKPEIINBAOIIUMUCS
MPSIMBIMH C IIOMOLIBIO
NEPIEHANKYIIAPHON
IIJIOCKOCTH

76

77

TpéxrpanHslil yrom,
HEPaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO
yria

DneMeHTHI chepuyecKoit
TEOMETPHH: T€0/IE3UUECKUE
JMHUM Ha 3emie

78

KonTtponbnas padota "Yribl
U paccTosiHus"

79

CucreMarusaliis 3HaHUH




"MHOrorpaHHuK  €ro
AJIEMEHTHI"

[Tupamuga. Buasl nupamu.

80 [IpaBunbHas nupamuaa
[Tpusma. [Ipsamas u

81 HAaKJIOHHAS ITPU3MBI.
[IpaBuiibHas mpu3mMa
[Ipssmoit napainenenunen,

82 IPSMOYTOJIbHBIH
napajuiejaenumnes, Kyo

83 BrImyKITble MHOTOTPaHHUKH.
Teopema Ditnepa
Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE U
MOJTYIIPAaBUIILHBIE
MHOTOTPaHHUKHU

85 KonTponbnas pabota
"MHororpaHHuku"

86 ITonsiTue BexkTOpa Ha
IUIOCKOCTH M B IPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno napamenenumnena

90 YMHOKEHHE BEKTOpa Ha
YHCII0
Paznoxenue Bexktopa o

o1 0a3ucy TpE€x BEKTOPOB, HE
JIeXKAIUX B OJJHON
TUIOCKOCTH

92 CkaJsipHOE MTPOU3BE/ICHUE

03 Brruncnenue yria Mexmy
BEKTOPAMHU B IIPOCTPAHCTBE

04 [Tpocreiimue 3agaum ¢
BEKTOpaMHU

95 [Tpocreiimue 3agaum ¢
BEKTOpaMHU

96 [Ipocreitmume 3anauu ¢
BEKTOpaMHU

97 [Ipocreiimue 3amauu ¢




BEKTOPAMHU

0O0001EeHuEe 1

98 . 1
CUCTeMaTH3alusl 3HAaHUH

99 O06006menne u ) 1
CUCTeMaTU3alusl 3HAaHUH

100 Hrorosas KOHTpOJIbHAA 1
pabora

101 HToroBasi KOHTpOJIbHAS 1
pabora

102 O06o006menne u ) 1
CUCTEeMAaTH3alHsI 3HAaHHHA

OBUIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTse"
[ToBTOpEHME TEMBI

"CkansipHO€ MPOU3BEICHUE
BEKTOPOB"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

IToBTOpEHME TEMBI
"BbruncieHue yria Mexy

BEKTOpaMH B MIPOCTpaHCTBE"

IToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOJIAILEH Yepe3 ABe
TOYKH"

YpaBHEHHE IIIOCKOCTH,
HOpMaJIb, YpAaBHEHHUE
IUIOCKOCTH B OTPE3KaxX

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

10

11

JInneliHbIe HEPABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

JIuneliHbIe HEPABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

AHaJIUTHYECKHUE METOBI
pacuéra yriia Mexny
OpSMBIMU B
MHOT'OI'paHHHKaX

AHaIUTHYECKUE METOIBI
pacyéra yria Mexay
IIOCKOCTSIMU B
MHOTOI'PAaHHHUKAX




12

dopmyiia pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTH B
KOOpAMHATAX

13

14

15

Haxoxnenue paccrossHui
OT TOYKH JIO IIJIOCKOCTH B
KyOe

Haxoxnenue paccrosHuit
OT TOYKH JI0 IIJIOCKOCTH B
IIPaBUJIbHOM IIUPAMUJIE
KoHnTtposbHas padota
"AHanmuTHYecKas
reomerpus"

16

CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHBIC
MHOI'OI'PAaHHUKHU

17

18

19

20

CeueHus MHOI'OIr'paHHUKOB!
METOJ CJICI0B

CedeHuss MHOTOIPAaHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
nepecequHs{ pr[MBIX nu
MIOCKOCTEH

HapanneanLIe IIpAMBbIC U
IJIOCKOCTHU: IapaJlJICJIbHBIC
CCUCHUA

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: pacyér
OTHOULIEHUN

21

[TapamienbHbIe IPSIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIIUMHUCA
PSMBIMH

22

[lepnenaukynspHbie
MPSIMBIE U TUNIOCKOCTH:
CTaHJapTHbIE Napbl
NEePHEHIUKYIISIPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETpUU
MHOT'OI'DAaHHUKOB

23

[lepienauKyIsIpHBIE
MMpAMBIC U TTJIIOCKOCTH:
TEOopeMa O TPEX




NEPHEHANKYIIApax

24

25

26

27

[lepnieHquKynspHBIE
IpsIMbIE U TNIOCKOCTH:
BBIYHCIICHUS IJIMH B
MHOTOIPaHHHUKAX

[ToBTOpEHME: TUIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyJIBI TS TUIOIIAICH,
COO00paxKeHus Moa00us
[ToBTOpEHME: TUIOIIAAN
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOIIACH,
COOOpakeHHS TI0100US
[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOIIACH,
COOOpakeHHS TI0100US

28

ITmomanu ceuenmit
MHOTOTPAaHHUKOB: ILJIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpaKeHUs

o g00us

29

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpasKeHUs

o g00us

30

KonTponbnas pabora
"IToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumne1a

32

33

3amaun 00 yaABOCHUH Ky0a,
0 KBajipaType Ky0a; o
TPHUCEKITUH yTiia
CrepeoMerpuueckue
3aJa4u, CBA3aHHBIC C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenunea




34

[IpuxnagHeie 3amauu,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMaA NPSIMOYTOJILHOTO
napaJenenunesa

35

36

37

O06BEM psAMON TIPU3MBI

CrepeomeTpuyeckue
3a/1ayu, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB
IIPSAIMOM TIPU3MBI
[IpuknagHele 3a0auu,
CBSI3aHHBIE C 00BEMOM
MPSMOM MPU3MBI

38

Brruucnenue o0bEMOB e €
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6pém
HAKJIOHHOM MPU3MBI

39

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
uaTerpaia. OobéM
MUPAMU/IBI

40

®opmyna odbEMa
nupaMuibl. OTHOLLIEHHE
00bEMOB NMUPaAMU/T C OOIITUM
yTJI0M

41

®opmyna o0bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MUPaAMU/I C OOIITUM
yIJI0M

42

43

44

Crepeomerpuueckue
3aJ1auu, CBS3aHHBIE C
00BEMaMH HAKIIOHHOM
TIPU3MBI

Crepeomerpuueckue
3aJauu, CBSA3aHHbIE C
00BEMaMH UpaMUIbI

[IpuknanHbie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM NPU3MBI

45

[Ipukitaguele 3aga4u 10
teme "O0bEMBI TEN",




46

47

CBSI3aHHBIE C O0BEMOM
HI/IpaMI/I,Z[LI

[Ipumenenue 0ObEMOB.
Brluncnenue paccrosHus
J10 TUIOCKOCTH

KonTponbnas pabora
"O6BEM MHOTOTpaHHUKA"

48

[unueapudeckas
MOBEPXHOCTh, 00pa3yromme
HWIMHAPUYECKON
MOBEPXHOCTHU

49

s ap. Hpsamoit
KpYTOBOM LIUJIUHP.
[Imomane MoBepxHOCTH
LUIMHIpa

50

51

52

53

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHUIEeCKOU
nosepxHoctu. Konyc

Ceuenue koHyca
IJIOCKOCTBIO, NApAJIIIEIbHOU
IJIOCKOCTH OCHOBAaHMSI

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
yCeYEHHBIX KOHYCOB

ITimomanes 00KOBOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

54

ITimomanes 00KOBOI
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYyCa

55

56

CrepeomeTpuyeCcKHe 3a1a9u
Ha JI0Ka3aTeJIbCTBO U
BBIYHUCJIICHUEC, TIOCTPOCHUEM
CEYEHUH WIMHAPA, KOHyCa

CrepeomeTpuyueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHHUC, HOCTpOGHI/IeM
CEUEHUM IUIMHIpA, KOHyCca

57

[IpuxnanHeie 3amauu,
CBSI3aHHBIE C LIUIUHIPOM

58

[IpuknagHbie 3a1auu,




CBA3aHHBIC C TUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
Iapa ¢ TIOCKOCTBIO.
Kacanwue mrapa u cdepsl
IUIOCKOCTBIO. By u
n300pakeHHE mmapa

61

[lepeceuenue chepsl u
Iapa ¢ II0CKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTHIO. By n
n300pakeHue Imapa

62

YpaBHenue chepsl.
[Tnomane chepsr u e€
yacreu

63

64

65

Cummerpus cdepsl 1 mapa

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYKCIICHUE, CBSI3aHHBIE CO
chepoit u mapom,
MMOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoii u mapom,
MMOCTPOEHUEM HX CEUECHHI
IIJIOCKOCTBIO

66

67

68

[Ipuknannelie 3a1auw,
CBsI3aHHbIE CO chepoit u
mapom

[ToBTOpEHUE: OKPYHKHOCTH
Ha IUIOCKOCTH, BEIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TTOA00HS
PaznuuHble KOMOMHAIIUH
TEJ BpaIIeHUs U
MHOTOTPaHHUKOB

69

3amaun o TeMme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3amaun o TeMme "Tena u




MOBEPXHOCTH BpaleHus"

71

72

Kontposnbnas padora "Tema
Y MOBEPXHOCTH BpalieHus"

O6beém muunaapa. Teopema
00 00bEMeE pSIMOTO 1
WIMHpA

73

Brruncnenue 00bEMOB Te ¢
MTOMOULIBIO ONPENECIIEHHOTO 1
unterpana. O0bEM KoHyca

74

75

76

77

[Lnomaau OOKOBO U
IIOJIHOM ITOBEPXHOCTH 1
KOHYcCa

CrepeomeTpuiecKue
3aJ1a4H, CBI3aHHEIE C
BBIYHCJICHHEM 00BEMOB
WIMH]IPA, KOHYyCa
[Tpuknagabie 331244 11O
TeMe "OO0BEMBI U ILIOMIAIN 1
MoBepxHocTen Ten"

O0bEM 11apa U apoBOro

cekropa. Teopema 00

o0wéme mapa. [Tnomane

cdepsbl.

Crepeomerpuueckue 1
3aJ1a4¥, CBSI3aHHBIC C

BBIYHCIIEHHEM 00BEMOB

nrapa, mapoBOTO CETMEHTa

U IIIapOBOT0 CEKTOpa

78

[IpuknanHbie 3a1a4u MO

teme "OOBEMEI Te",

CBSI3aHHBIE C 00BEMOM MIapa

Y TUTOMIABI0 chephl. 1
COOTHOILIEHHS MEXTY

TUTOMIA/IIMU TTOBEPXHOCTEMN

1 00bEMaMHM OJOOHBIX TEI

79

ITogo6HbIe Tena B

npoctpaHcTee. M3menenue

00béMa nmpu o000 H.
Crepeomerpuueckue 1
3a7a4H, CBSI3aHHbIE C

BBIUKCIIEHHEM 00BEMOB TEII

Y IUIOIIaJEN TOBEPXHOCTEN




80

KontponsHas padora
"Ilnomany moBEpXHOCTU U 1
00BEMBI KpyTJbIX TEN"

81

JBH>KEHUS MPOCTPaHCTBA.
OrobOpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOMCTBA JBHKCHUM

82

Bune! nBuxeHunii:

IapaJuIeIbHBIN IIEPEHOC,

LIEHTpaJIbHAasl CAMMETPHUS, 1
3epKajibHasi CUMMETpHUS,

IIOBOPOT BOKPYT IIPSIMOM

83

84

[IpeoOpazoBanus Mo 100us.
[psimast u chepa Diinepa
['eomeTpHuueckue 3a1a4n Ha
NPUMEHCHHE JIBHKCHHSI

85

86

KonTponpsHas padora
"BexTops! B mpocTpaHcTBe"

O06o0maroiee MOBTOPEHUE

11 moHSTHI U METOIOB

Kypca reomerpun 10-11

KJIACCOB, CHCTEMAaTH3aIlHs 1
3Hanui: "[lapanienbHOCTh

MPSIMBIX | MJIOCKOCTEH B
npocTpaHcTae”

87

O6o0matotiee MOBTOPEHUE
11 moHSTHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLIHs
3HaHMM: "BekTopsl B
npocTpaHcTae”

88

89

O6o0matoriee MOBTOPEHUE
11 moHITUHA U METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLHs
3HaHU: "BekTopsl B
npocTpaHcTae”

O6o0matroriee MOBTOPEHUE

11 TTIOHATHI U METOIOB

Kypca reomerpun 10-11 1
KJIACCOB, CHCTEMAaTH3aIUs

sHanui: "O0seM




MHOTOTrpaHHHKaA"

90

O06o0maroiee MOBTOPEHUE
11 moHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3AIHS
3nanuii: "O0bemM
MHOTOTrpaHHHKA"

91

O06o0matroiee MOBTOPEHUE

11 IOHATHI U METOIOB

Kypca reomerpun 10-11

KJIACCOB, CHCTEMAaTHU3aIIHs 1
spanuii: "llnomanu

MTOBEPXHOCTU U 00BEMBI

KpyTJbix Ten"

92

93

Ob6o06maromiee MOBTOPEHNE

11 moHsATHI U METO/IOB

Kypca reomerpun 10-11

KJIaCCOB, CUCTEMaTHU3aLUs 1
sgagui: "[lnomanu

HOBEPXHOCTH U 00BEMBI

KpYIJIbIX Ted"

Hrtorosast KOHTpoOJIbHASA
pabota

94

95

HroroBas KOHTpOJIBHAA
paborta

[ToBTOpenue, 060061IeHUE U
CHCTeMaTH3alus 3HaHUH

96

97

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKu U
€€ poJb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

Wcropus passutus
CTEpPEOMETPUH KaK HayKH U
€€ poJb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX
H KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pazsurus
CTEPEOMETPUH KaK HAYyKU U 1
€€ poJb B Pa3BUTHUH




COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUU

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu U
99 €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX

TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B Pa3BUTHH

100 POI> B P

COBPEMEHHBIX UHKEHEPHBIX
Y KOMIIBIOTEPHBIX

TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX

102

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




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

* MaremaTuka: anredpa 1 Hayana MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ byty3os B.®., [Ipaconos B.B. nox penakmnueit Canoanyero B.A., AknronepHoe

O6H.I€CTBO «M31aTenbcTBO «HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Caaxsn C.M. [Toypounsie pazpadotku . 10-11 kmacchl : yueOHOe 1mocooue s
obmreoOpazoBarenbHbix opranuzanuitl/C.M.Caaksn, B.®.byty30B.-M. :

[Ipocenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://fipi.ru/
http://ege.edu/ru
bubmmoteka [IOK

https://m.edsoo.ru/
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