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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBAsieTCs OAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro
o0miero oOpa3oBaHus, TaK Kak 00ECIeUYrnBaeT BO3MOKHOCTb U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPABICHHOCTH M MPEAMETOB TYMAHUTAPHOTO IMKIIA.
[lockonbKy  JOTHUYECKOe  MbIIUIEHUE,  (QopMupyemMoe NpU  HU3yUYECHUU
00y4alOIUMUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JT0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKH JIOTHYECKUX YTBEPKICHUM MPU PELIEHUU F€OMETPUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTb H ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS TIPU PEIICHUHU 33/1ad €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
bu3nueckux 3aaau.

[enb ocBoeHUs mporpamMmbl yueOHOTO Kypcea «['eomeTpus» Ha yriyOonéHHOM
YPOBHE — Pa3BUTHE WHAUBUAYAIBHBIX CIHOCOOHOCTEH O0O0ydYaromuxcsi mpH
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obiactu «MaTeMaTtuka u
uHpopMaTuKa»  uyepe3  OoOecleuyeHUEe  BO3MOXKHOCTU  IPUOOpETeHHs U
UCIIOJIb30BaHUsl Oosiee TIIyOOKUX TIEOMETPUYECKMX 3HAaHUW U JEeHCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpOo(heCcCHOHATBLHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMATHKH.

[IppopuTeTHBIMU 3aayaMHd Kypca TeOMETpPUM Ha YIiyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUIIMBAIOIUMU Kypc 0a30BOT0 YpOBHS, SIBJISIFOTCS:

paclIMpeHne NPEICTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3U TEOMETPUHU C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MAaTeMaTHYEeCKUX MOJENSIX, MO3BOJSIOIIMX OINUCHIBATh W HU3Yy4aTh
pa3HbIe SBJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MOHATUIHHOrO anmnapara no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reoMeTpuu;

dopMupoBaHHE  YMEHHUS ~ BJIQJIETh ~ OCHOBHBIMM  MOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTIypaXx M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TEOPEM,
bopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl W HAXOJUTH
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclioO3HAaBaTh HAa YEpTEXaxX, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKHA U Tejla BpAILLEHUSA, KOHCTPYHMPOBAThb TI'E€OMETPUUYECKHE
MOJENH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOXXHOCTH aKCHOMAaTHYE€CKOIO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHi, (OPMUPOBAHUE MOHUMAHHUS POJIM AKCUOMATHKHA TIPU
IIPOBEJICHUN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHMs BIAJETh METOJAMU JOKa3aTEeNbCTB U AJITOPUTMOB
pElIeHMs, YMEHHUSI UX NPHUMEHATh, IPOBOJUTH JOKA3aTEJbHBIE PACCYKICHUS B
X0/ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 33/1a4 C MPAKTUYECKUM COJIEP KaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTeNIbCTB IMpHU



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJICHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIJICKTYalIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4YaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPHUH;

¢dopmupoBanre (YHKIMOHATBHOM TPAMOTHOCTH, PEIECBAHTHONW T'€OMETPUH:
YMEHUSI PACIO3HABATH TMPOSIBICHUS TE€OMETPUUECKUX TMOHATUN, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YyYEHUU APYTHX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSL PEATBHBIX CUTYyallMi, HCCIEJOBAaHUS IOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp>KAaTEIbHBIMU JTMHUSAMU yueOHOTO Kypca «I'eomeTpus» B
10-11 «maccax sBisttoTcsi:  «lIpsMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «Bekroppl U KOOpAUHATHl B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHMEe «yMETh OMNEPUPOBATH
HOHSTUSAMWY», PEJICBAaHTHBIMU T€OMETPUH Ha YIiyOJaEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEP)KATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
bopMHpOBaHHWE JIOTMYECKUX yMEHUM  pachpeiensercss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U MO rojgaM oOyuenus. CoaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE NMPEAMETHBIM pe3ylibTaTaM OocBoeHMsI DenepanbHON paboueit
IPOrpaMMBbl, paclpeAeN€HHbIM IO TrojaM OOyuY€HHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiajiucb  HEOJHOKPATHO. ITO  TMO3BOJSET OPraHu3oBaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATUSIMU M HaBbIKAMH MOCJIEA0BATEIbHO U MOCTYIATEIbHO, C
cOOJII0/ICHHEM MPUHIUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTaBICHUNA O0YyJarolMXCsl, paCIIUpss U YriIyOossis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoq K W3Y4YEHUIO T€OMETPUM Ha YIIyOJEHHOM YPOBHE IO3BOJISIET:

co3aaTh ycioBus aia quddepeHnuanuu 00ydeHus, TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHeuUuTh YIIIyOJEHHOE
U3y4eHUE T€OMETPUH KaK COCTaBIIAIOIIEN yueOHOro npeamera «Martemarukay;

HNOJIFOTOBUTH OOYYalOHIMXCA K MPOJOJDKECHUIO H3YyUYEHUS MaTEeMaTHKU C
yuéTtoMm BbIOOpa Oyaymieil mpodeccuu, obOecnednBas MPEEMCTBEHHOCTb MEXIY
o01UM U MpodhecCUOHATBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102
yaca (3 Jaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTb,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHWE MPsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble W CKpeIMBaroIMecs npsAMble. [Ipu3HakyM CKpemmBarOmMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIe/IbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NMPSIMBIX, IAPAIICIIBHOCTD MIPSAMOU
u 1iockocTtH. [lapannenbHoe W LEHTpadbHOE NPOEKTHPOBAHUE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlIeIbHOr0 MNpoeKkTUpoBaHus. M300pakeHue
¢buryp B mapajiesibHOM MPOEKUUHU. YTIbl C COHAIIPABIEHHBIMU CTOPOHAMHU, yToOJl
MEXIy NpAMBIMU B IIPOCTpAaHCTBE. llapajuienbHOCTD IIIIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTU: TETpadJp, Mapajviejenunes,
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJIAPHOCTD HPSIMOM U IUIOCKOCTH: IIEPIICHIUKYJIAPHBIC NIPSMbIC B
IIPOCTPAHCTBE, NPsMBIE MapAJUICIbHBIE WM IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronanbHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT NOpsMOM A0  IUIOCKOCTH, MpOeKUuus  (GUIypel Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
TIocKocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

Yrael B IpOCTPAaHCTBE: YroJl MEXIy MNPSMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoOiCTBa IUIOCKMX YIJIOB MHOIOTpaHHOro yrija. CBOWCTBAa IUIOCKUX W
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yrija. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAas MPU3Mbl, OOKOBas M MOJIHAS TOBEPXHOCThH MPU3MBI.
[Tapaiutenienuniesn, NOpsIMOYTOJIBHBIM — MapajuleJIenuIle] W €ro  CBOWCTBA.
Kparuaiiiine myTd Ha TMOBEpPXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: N-yronpHas NHpaMuna,
npaBuibHas W yceu€HHas nupamuabl. CBoiicTBa peédep M OOKOBBIX T'paHei
IIPAaBWJIBHOU nupamusl. IIpaBuibHbIE MHOTOTPAaHHUKH: IIPaBUJIbHAS IPU3Ma U



IOpaBWIbHAs NUPAMHUIA, MPaBUIbHAS TPEYrojibHas MUpamMHuAa W IPABHIbHBIN
TeTpa’ap, KyO. llpencraBieHne O mNpaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadp,
TOJEKa’Ap U UKOCADP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AUaroHai, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TOBEPXHOCTH TMPSMOM TMPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOM TIOBEPXHOCTH MPSAMOMl IPU3MBI.
[Tnomanp OOKOBOM TOBEPXHOCTHM M IOBEPXHOCTU IPAaBWIBHON INHpaMUBbI,
TeopeMa O IUIOIIA U YCEUEHHON TUPaMU/IBbL.

CuMmmeTpruss B MPOCTPAHCTBE. IJEMEHThl CUMMETPUM  MpPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MNPAaBWJIBHOM MHOTOIPAHHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPUs MPaBWIbHBIX NPU3M, CHUMMETPHsI NPaBUIBLHOU
NUPAMU/IBL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPhl KOJUIMHEApHbIC, COHANPABICHHBIE W MPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEMCTBUSA C BEKTOPAMMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha YHCIIO.
[loHsiTHEe KOMIUTaHApHBIE BEKTOPHI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
ITpaBwio mapamnenenunena. Teopema O pas3IoKEHHH BEKTOpa IO  TpEM
HEKOMIUIAaHApHBIM ~ BekTOopaM. IIpsMoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpAMHATAMHU BEKTOpa H
KOOpJIMHAaTaMHU TOYEK. YTOol MexAy BekTopamu. CKalgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonsTHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHMYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, OOpasyromue TOoBEepXHOCTeH. Tena BpalieHUs:
MUWINHAP, KOHYC, yCEUE€HHBIM KOHyC, cdepa, map. BzammHoe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTelabHash IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIleHUsl Ha TJIOCKOoCTH. Pa3BépTka mwimHapa u koHyca. Cummetpusi cepbl u
mrapa.

O6béM. OcHOBHBIE CBOMCTBa 00bEMOB Teld. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Tapayienenunena u ciueAcTBus u3 He€. O0BEM mpsaMon u
HAKJIOHHOHM TPU3MBI, IIWIMHIPA, MTUPaMHIbl 1 KoHyca. OOBEM mapa U mapoBOTO
CeTMEHTA.

KoMOuHauy Ten BpamieHus W MHOTOTPAaHHHWKOB. IIpw3ma, BIMcaHHas B
WIMHIpP, ONHCaHHAas oOkojo mnuiauHapa. Ilepeceuenue cdepbl U 1Iapa c
miockocThio. Kacanue mapa u cepbl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH UUIUHAPA, KOHyCa, IUlomanab chepbl U €€ YacTew.
[Tonobue B mpocTpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nonoOubix ¢uryp. IlpeobpazoBanue momodbus, romorerusi. Pemenue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILICHUS: CEUCHUS IWJINH]IPA
(mapajiuiebHO YW TMEPHEHAMKYJISPHO OCH), CEYeHHUs KOHyca (mapaijiesibHbie
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUYEHUs I1apa, METObI TOCTPOCHUS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJI NIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsmoyrosbHas
CUCTEMa KOOpAWHAT B IpocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHnne BekTopa
no 6asucy. KoopanHATHO-BEKTOPHBIM METOJ MpPH PEHICHHH TeOMETPUUYECKUX
3az7ad4.

/IBHKeHNsI B IPOCTPAHCTBE

JBrxkeHus: mpocTpancTBa. OToOpakeHus. J[BuxkeHUs WU paBEeHCTBO (UTYD.
OO6mue cBoicTBa JBWXKEHUW. Buabl ABWKEHUM: mnapaliedbHbI TEpPEeHocC,
LHECHTpaJIbHAsT CUMMETPHUS, 3€pPKaJIbHAas CUMMETPHUS, IOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHcKoe BocIUTaAHHE:

c(OPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIINK 00YJAIOMIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOIO  4I€Ha  POCCHMCKOro  00IlecTBa,  IPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHMH,
MpoLEeNyp TPaKJAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUIIEHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JPYrMX HayKax, TEXHOJOTHWsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEW POCCHUHCKOro Hapoza, chopMHpOBAaHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUI HayKd M JeATEIbHOCTbIO YYEHOr0o, OCO3HAaHUE
JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO Oy IyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHNE:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUI, pacCyXACHUI, BOCOIPUUMUYHUBOCTh
K MaTEeMAaTHYECKUM acleKTaM pa3jJuvHbIX BUJOB UCKYCCTBA;

5) ¢pu3nueckoe BoCIUTaAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHATh MaTeMaTHYECKHME 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa *KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHSATUU U
OTIIbIXa, peryisipHas (uU3uvecKas aKTUBHOCTH), (PM3HMUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHON €SI TEIHHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIIO0Ms, HHTEpec K
paznmuyHbiM  cpepam  NpodEecCHOHANBHOM  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud U peaau30BbIBaTh COOCTBEHHbBIC JKW3HEHHBIE IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHUIO U



caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW JKHU3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUN MTPAKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HAPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJNbTYpbl, TOHHUMAHUE BIMSHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHHE NPUPOAHOW M COLUATBHON
Cpellbl, 0CO3HaHHUE II00AIBHOTO XapaKTepa dKOJIOTMUECKUX MPoOsIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTeMaTH4YeCKUX 3HaHWM [Js pelleHus 3ajad B 00JacTH
OKpYXalollel Cpeapl, MUIAHUPOBAHUE IIOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEICTBUM JUIsI OKPYKarOLIEN Cpeibl;

8) HeHHOCTH HAYYHOT O MO3HAHMS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOUICCTBEHHOM  MpPAaKTUKHU, TOHUMaHUE
MaTeMaTUYECKON HayKH Kak c@epbl 4YeJOBEUYECKOM JEeSTENIbHOCTH, JTaloB e¢
pa3BUTHS W 3HAYMMOCTH JJIS pa3BUTUS LMBWINA3ALMHU, OBJIAJICHUE SA3BIKOM
MaT€MaTUKH W MAaTeMAaTHYECKOW KyJbTypOW KakK CpEICTBOM IIO3HAHMS MHUPA,
TOTOBHOCTh OCYILECTBIIATh IIPOEKTHYK0 M HCCIENOBATEIBCKYI JEATEIbHOCTb
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3naBaTe/IbHBIC YHUBEPCAJIbHbIE YUeOHbIe NeiiCTBHUA

Bba3oBble Jjoruveckue aeicTBus:

BBIIBIIAIT M XapaKTEPHU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOLICHUM MeXAy MNOHATHAMH, (OPMYJIUPOBAThH
OTpe/IeNICHUs TMOHATHH, yCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMSI JiJ1s1 000OIIEHUS U CPAaBHEHU S, KPUTEPUH MPOBOAMMOTO aHAJIN34;

BOCIIPUHUMATh,  (OpMyIHpoBaTh M  NIPeoOpa3oBbIBaTh  CYKICHUS:
yTBEpIAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

Jenatb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSTEIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMBIE M OT MPOTUBHOTI'O), BEICTPAUBATh apIryMEHTALIUIO, TPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXACHHUS U BHIBOJIbI;

BBIOMpATh CHOCOO pelleHus y4yeOHOM 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB  peIIeHUs, BBIOMpaTh Haubojee MOAXOMAIMN ¢ y4ETOM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bCKue AeHCTBUA:



UCIIOJIb30BaTh BOIIPOCHl KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCH,  (PUKCHpYIOIIME  TPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBAThH
CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH CAMOCTOSATEIBHO CIIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIECIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTENW MaTEMaTUYECKOr0 OOBEKTA, SIBJIEHUS, MpoOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBJICHUSIMHU, [IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOLIEHUSI W BBIBOJABI IO pPE3yJbTaTam
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OLEHUBaTh JOCTOBEPHOCTb
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIECHU;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpPoOllecCa, a TakKXKEe BBIIBUTATDH
IPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa9H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX TUIOB, aHAJIN3UPOBATh,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(OOPMALMIO PA3IUYHBIX BHUIOB U
(dbopM npeacTaBICHUS;

CTPYKTYpUPOBaTh HH(OPMAILINIO, MPEACTABIATh €€ B pas3IMuHbIX (opmax,
WUTIOCTPUPOBATh TpadUuyueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOATENLHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe 1eiiCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIPaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAYy PELICHMS 3aJayH,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTarT;

B Xoj€ 00CYXXJIeHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOiemMbl, pellaeMoM 3ajJauyd, BbBICKA3bIBaTh MWJIEH, HAIlCJICHHbIE Ha TMOUCK
pElIEHNsl, COIMOCTABIATh CBOU CYXIEHHS C CYXKICHUSAMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKUBaTh pa3jiM4yMe M CXOJCTBO IMO3ULIHUNA, B KOPPEKTHOU (opme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4l, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIICHUS C YYETOM 3a1ad
MPE3EeHTAlUU U OCOOEHHOCTEN ayUTOpPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1auu, BRIOUPATh CIOCOO pElIeHUs C
y49€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

BJIQJICTh ~ HaBBbIKAMHU  [IO3HABAaTEJIbHOW  pedIEeKCMU  KaK  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
crocobaMu CaMOMPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa peleHus
MaTeMaTU4YeCKON 3a/1auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHAYyaJbHOU
paboThl TpH peHIeHWH Y4YeOHBIX 3ajlay, MPUHUMATh I1IeJIb COBMECTHOM
JeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, pachpenessTh
BU/IbI PpalbOT, JIOTrOBapuBAThCS, OOCYXJAaTh MpPOLECC U pe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKUX JTIOCH;

y4acTBOBaTh B I'PYIIOBBIX GopMax paboThl (00CYykJeHUsS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMB» W HWHBIE), BBINOJHATH CBOK YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBUS C JPYTMMHU YJICHAMU KOMaHJbl, OIICHUBATH
Ka4eCTBO CBOET0 BKJaja B OOIIUN MPOAYKT MO KPUTEPUsIM, CHOPMYJIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonity 10 ksacca oOy4darouiuiicst HAy4YuTCst:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPHUH TpHU
pelIeHnH 3a71a4 ¥ MPOBEJACHUU MAaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJIEJACTBUSI U3 HUX TPHU PEIICHUHU
r€OMETPUYECKUX 33/1a4;

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

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPSAMOH H
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHIATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacrno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYroJIbHBIN Napajlieenunesn, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAaHHUKHU, BBIOMpAss  OCHOBaHUSA  JJIA
KJaccuukanuu;

e CBOOOJHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATh napasuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IIIOCKOCTH, BBIMIOJHITH U300pakeHus: Puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYCHUSI MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMuza), FT€OMETPUUYECKUX TeJ ¢ TPUMEHEHUuEM (HOopMyIT;

e CBOOOJHO ONEPHPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCh MU IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBINOJIHITH JICUCTBUS Ha/l BEKTOPAMHU;

e pemarh 3a4ayd Ha JI0KA3aTEJIbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HaXO0XJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSSI H3BECTHBIE METObI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUINIME TPOTPpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUYECKHUX 3a/1aY;

e WU3BJEKaTh, MPe0oOpPa3OBBHIBATH M WHTEPIPETUPOBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTABICHHYIO Ha
yepTexkax U pUCYHKax;

e TMPHUMEHATH TMOJYYECHHbIE 3HAHUA Ha TNPaAKTHKE: CpPaBHUBATh U
aHaJIM3UPOBaTh PEalbHbIE CUTyallMH, MPUMEHSATh HU3YUEHHBIEC MOHSATHUS B
mpoliecce IMOWCKa  PEeIIeHUs  MaTeMaTH4ecKd  ChOpMYIUPOBAHHOU
mpoOIeMbl, MOJACIMPOBATh pPEANbHBIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN M TEOopeM, ammapara aiareOpbl, pelmaTh MpPaKTHYEeCKUE 3aJauu,
CBSI3aHHBIC C HAX0XK/ICHUEM F€OMETPUUYECKUX BEIIMYUH;

e HMETh TPEJCTaBICHUS 00 OCHOBHBIX JdTalax pa3BUTHUS TCOMETPUU Kak
COCTaBHOM 4acTy (PyH1aMEeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kyiacca o0y4Jarouiuiicst HAy4YuTCs:



CBOOOJTHO OINEPUPOBATH IMOHATUSIMH, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOH W c(epuueckord TMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHITUSIMH, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [UIUHAPOM,
KOHyCOM, c(hepoit u mapom;

pacno3HaBaTh Teja BpalleHus (LWIMHAP, KOHyc, cdepa u 1miap)
OOBSACHATH CIIOCOOBI OJYYEeHHUSI TEJl BpaIllCHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEJ BpalllCHHUS,
O00BEMBI W TUIOIIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJI BPAICHWUS,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH MOHSTHIMH, CBSI3aHHBIMH C KOMOWHAIMSMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy U
ONMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUIOIIAISIMU MIOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3ydaemble (UTYpBI, BBHIOJIHATH (BBIHOCHBIE) TIIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTeKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHUE 3a/1a4yi Ha BBIYMCIIEHUE YTIIOB MEXK]Yy MPSIMbIMU
U TUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO TIJIOCKOCTH, B
1[€JI0M, Ha PUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUY;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBH)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300pa)X€HUSI MHOTOTPAaHHUKOB M TEJl BpalleHUS MPHU
MapajyIeIbHOM  [EPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPUH, ITPU TTIOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHUsl MOI00US;
CTPOUTH CEYEHUs] MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHUS IWJIMHAPA
(mapayuienTbHO U NEPIEHIUKYISIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHUIO U MPOXOSIIHNE Yepe3 BEPIINHY), CEUCHHS 1apa;
UCIIOJb30BaTh METOABl TMOCTPOCHUS CEUYEHUN: METOJ CIIEI0B, METO
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBaTh FT€OMETPUUYECKUE YTBEPKACHNUS,

NPUMEHATh TeoMeTpuueckue (HakThl Uil PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBbKO IIaroB PEUIEHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3aJIaHbI B SIBHOM M HESIBHOU (popMe;

pelarh 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HAXOX/JICHUE TEOMETPUUECKUX BEJINYNH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/ay;

MPUMEHATh  TOJYYEHHbIC  3HAHWS  HA  NPAKTUKE.  CPABHHUBATb,
AHAJIM3UPOBATh U OLICHUBATH PEAIBHBIE CUTYalluH, TPUMEHSATh U3YYCHHBIC
MOHATHUS, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA  PEIICHUA
MaTeMaThyecku  CHOPMYIMPOBAHHOW  MPOOJIEMBI, MOJENNPOBATH
peaIbHBIE CUTyallUM HA S3bIKE I€OMETPHUM, HMCCIEAOBATH IIOCTPOCHHBIE
MOJIEIA C HCHOJIb30BAHHUEM TIE€OMETPUUYECKUX TIOHATUA H  TEOPEM,
amnmapara aiareOphl, pemarb MNPaKTUYECKUEe 3a7adyd, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpEJCTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa pa3BUTHUSL TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpaMmbl Bcero Kontpoapmueie | [pakrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomeTputo 23 1
9 BsaumHoe pacronoxenue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IIPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUS 16
MHororpanHuKu 7
BekTops!l B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o00111eHNe U cUCcTeMaTH3aLus 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie | Tpaxriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI pecypenr
1 AHaMTHYECKasi TEOMETPHS 15 1
9 [ToBTOpEHHE, 06o6meH1:Ie u 15 1
CUCTeMAaTH3alMsl 3HAaHHH
3 O0bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomaay NOBEPXHOCTH B 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpeHwUe, 06o6meHI/UIe u 17 9
CUCTEMAaTH3AIIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHbIE NTpaBWJIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[lonsATHA cTepeoMeTpUn: TOUKA, IIpsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepelMHbI OTpe3Ka

IlonsThs: MEPECCKAr0IMMrECs IMI0CKOCTH,
NnepeceKaromumecs npsamasa U 1miIOoCKOCThb,
MOJIYIIPOCTPAHCTBO

IlousThs: MEpECCKaAromureCs MmI0CKOCTH,
IepeceKarommecs npsamas u miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUS TPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
peopa. M3o0pakeHne epecedcHHsI
IOJTyYEeHHBIX MJI0cKocTel. PackpamBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMU LIBETAMHU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IUI0CKOCTeN. PackpammBanue
ITOCTPOECHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N300paxeHune ceyeHnit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEeHHBIX MJI0CKOCcTel. PackpamnBanue
IMOCTPOCHHBIX CeueHn Pa3HBIMU LIBETAMHA

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX IJI0CKOCcTel. PackpamBanue
IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETAMH

14

Merton cnefoB aJist MOCTPOSHUS CeUSHUN




15

Merton ciaeaoB AJisl HOCTPOCHUS CEYEHUM.
CaolicTBa nepeceyeHui mpsMbIX 1
IUIOCKOCTEN

16

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue cedenuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue cedyeHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

19

[TocTpoenue ceueHuit B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh L1aroB
IIOCTPOEHUs

20

[TocTpoenue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3allUCh L1aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pa3BuTus
IJTAHUMETPUU U CTEPEOMETPUHU




23

Kontposnbnas padota "AKcruombl
crepeomerpun. Ceuenus"

24

B3anMHoOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenmBaromuecs
npsivble. [Ipu3Haky CKpeIyBarOmuxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOU, MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. JlemMma o nepecedeHun
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTh TpeX NpsIMBIX. Teopema o
TpEX MapajuieabHbIX IPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. M300pakenne pa3HbIx
¢buryp B napajuiesbHON NPOEKIUU

28

[HenTpansHas npoekuus. Yroiu ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y MPSMBIMU

29

3azaum Ha OKa3aTeNbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsATHS: MapayIeTbHOCTD MPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTU MPSIMON U TJIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajauu Ha BBIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apajyIeNIbHOCTBIO MPSMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIEABHOIO IPYror npsimoit. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUIS IOCTPOCHHUSI CEYCHHI KyOa U
napasienenumnena. CBoncTBa
napajuiejenumnesa u mpu3Mbl

34

[TapannensHele mockocTy. Ilpu3naku
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapauIeIbBHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH, MMPOXOISAIIECH
yepe3 TOUKY, HE TPUHAIICKAILLYIO TaHHON
IUIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpHU MEPECCCUYCHNUH ABYX IMapalICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapasienbHbIX MII0CKOCTEN: 00
OTpe3Kax MapajuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]y NMapajieIbHBIMU
IJIOCKOCTSIMU; O IEPECEUEHUH MPSMOH ©
JBYMsI TapaJIEIbHBIMU IIJIOCKOCTSMU




38

[ToBropenue: Teopema Iludaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiejenumena

41

Brruncnenue JiMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM IapajuieIeIUIIe e

42

[lepnieHIMKYIAPHOCTD NPSIMOK U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

[lepneHMKyYIAPHOCTD IPSIMOM U
mockocty. [Ipru3nak
MEPIEHIUKYIISAPHOCTU IIPAMOHN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU, TPOXOSIIEH
4yepes3 TOYKY IIPOCTPaHCTBA U
MEPIEHIUKYIISIPHON K IIIOCKOCTH

45

[ImockocTH 1 epneHUKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

46

[ImockocTH 1 epneHUKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKynsAp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKysIpa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKynsip 1 HaKJIIOHHAS.




[TocTpoeHue nepneHauKyIsipa U3 TOYKH Ha
IPSIMYIO

Teopema o Tpéx nmeprieHIUKYIIpax

49
(mpsimast 1 oOpaTHasi)

50 TeopeMa o TpEX MepreHIUKYIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
HPSIMBIMU
ITouck nepneHuKyISIpPHBIX IPSMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE TPOSKTHPOBAHNE
ITocTpoeHue ceuenuii kyba, Npu3Msl,

54 IIPABUIIBHON MHUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
ITocTpoenue ceueHuit kyba, mpU3Msl,

55 MPaBWJIbHON MHPaMUIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHUKAX

57 [Tpu3HaK neprneHAuKyISPHOCTH IPIMOM U
IJIOCKOCTH KakK CJeJICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUI OT TOYKH JI0 TUIOCKOCTH

59 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
paccTOSHUI OT TOYKH JI0 IUIOCKOCTH

60 CriocoObl OMMYCTUTh MEPIEHIUKYISAPHI:




CUMMETPHUSI, CABUT TOUYKHU IO
napajuieIbHON MPAMO

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

62

Konrtponsnas padora "B3anmuoe
pacnoaoKeHHe NPsSMBIX U IIIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHME: Yyroa MeXAy IPSIMbIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEeHue: yroa Mexay
CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/IC MCTOABI BEIYUCICHUA
yriia MKy MPpAMbBIMA B MHOTOT'paHHUKAX

66

JIByrpansblii yron. CBONCTBO TMHEHHBIX
YIJI0B ABYTPAaHHOTO yria

67

[lepnennukynspHbie IiockocTH. CBolicTBa
B3aMMHO MEPIIECHIUKYISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpeMa O IPSIMOU
[IepECEUYCHU IBYX IUIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH

69

[IpsimoyronbHBIN Mapanenenumnes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenumena

70

TeopeMa 0 JuaroHajiu nmpaMoyTroJIbHOro




napajjiejacnuieaa u CI€ACTBUC U3 Heé

71

CrepeoMeTpuyecKre U MPUKIIATHbIE
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCIOJIOKEHUEM NIPSIMBIX U TIIOCKOCTH

72

[loBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT NPSAMOM 710 INIOCKOCTH

75

Beruncnenue paccTossHUN MEXAY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO MEPIIEHIUKYIIAPHON IIIIOCKOCTH

76

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOTO yria

77

DneMeHTHI cheprudecKoil TeOMETPUH:
reojie3ndeckue JTMHUM Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrostHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamupa. Bunasl nupamun. [IpaBunbHas
nupamMuaa




[Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI.

81 1
[IpaBusbHas mpu3Ma

82 [Ipsmoit napamienenunes, 1
IPSIMOYTOJIBHBIN Napajiesienunes, Kyo

g3 Brimykisie MHOrOorpanHuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpaHHuKHU. Teopema

84 Oiinepa. [IpaBuibHbIE U TOTYIPAaBUIBHbIC 1
MHOTOTPaHHUKHU

85 KontposbHas padora "MHororpaHHuKu" 1

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapaenenumeaa 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa o 6a3ucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OHON 1
TUTOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE

94 IIpocreiimme 3agaun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1

96 IIpocreiimue 3aaun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU 1

98 O0600611eHre U cucTeMaTH3aIlHs 3HAaHHHA 1




99 O0001IeHrE ¥ cUCTEMATHU3alNA 3HAHUHI 1
100 Hroroas koHTponbHAs paboTa 1
101 HroroBast KOHTpoOJIbHAS paboTa 1
102 O00011IeHrEe ¥ cUCTEMATH3alNA 3HAHUHI 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Hara uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | o0pa3oBaTeJIbHbIEC
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha MJIOCKOCTHU U B TPOCTPAHCTBE"
9 [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue temel "Briuncnenue yria 1
MEXy BEKTOpPAMHU B MPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMO, 1
IPOXOJAIIel Yepe3 1Be TOUKU"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npoussenenue 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
10 AHaJIUTHYECKHE METOBI pacyéTa yria 1
MEX1y MPSIMBIMUA B MHOTOTpaHHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEXy IJIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSSHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJZIMHATAaxX

Haxoaenue paccTossHUM OT TOYKHU 10

13 MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOYKHU J10
IUIOCKOCTH B MPaBUJILHON MUpPaMUIE

15 KoHnTtponbHas paborta "AHanuTudeckas
reoMeTrpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO]] CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUs TIPSIMBIX U
IJIOCKOCTEMN

19 [TapannenbHbIe TPSIMbIE U TNIOCKOCTH:
napajuleJbHbIe CEYEeHUS

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpAMbIE U IIIOCKOCTH:

21 YIJIbI MEXKY CKPELMBaIOIIUMUCS
IPSIMBIMU
[TepnienauKysIpHBIC TIPSMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEePIEHINKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[TepnenauKkysipHBIC IPSIMBIC U

23 MJIOCKOCTH: TEOpPEMA O TPEX
MePIEHANKYIIApax

24 [TepnenauKysipHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYUCJICHUA AJINH B
MHOTI'OI'pPaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0MIAEH, COOOpaKEHUS MTOA00HUS

26

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIBI 1151
TIonIaiel, cooOpaskeHus Mo 100us

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TIoniaiel, cooOpaskeHus Mo 100us

28

[Imomany cedyeHnii MHOTOIPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaXKCHHUSI ITOA00MS

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00US

30

KonTponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHHS
MHOTOTPaHHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOJIBHOTO
napaJenenuneaa

32

3anmaun 00 yIBOEHUH Ky0a, 0 KBagparype
Ky0a; O TPUCEKIINH yIia

33

CrepeoMeTpHuueckre 3ajjauu, CBsI3aHHbIE C
00BEMOM MPSIMOYTOIIBHOTO
napasuiesenumnena

34

[IpuknagHeie 3aa4u, CBA3aHHbBIE C




BBIUMCIICHHEM 00BEMA MPSMOYTOJIBHOTO

napasuiesenumnena

35 O0BEM NPSAMON TPU3MBI

36 CrepeomeTpuiecKue 3a1auu, CBSI3aHHbIE C
BBIUKCJICHHEM 00BEMOB MPSMOIl MPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM IIPSAMON MTPU3MBI
Boruncnenue 00bEMOB Tell ¢ TOMOIIIBIO

38 onpeaenéHHoro unrerpaita. Oobém
HAKJIOHHOM NPU3MBI
Brrauciienue 06EMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobém
MApaMU/IbI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BEMOB MUPaAMUJI ¢ OOIIUM YTIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB UpaMu ¢ OOLIUM YTIIOM

42 CrepeomeTpHuyuecKue 3aa4u, CBSI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpuuecKue 3a1auu, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Ipuknanueie 3agauu o Teme "OO0bEMBI

44 Ten", CBSI3aHHBIC C 00BEMOM HAKIIOHHOMH
MIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM TUPAMU/IBI

16 [Tpumenenne 06bEMOB. Brrunicnenue

PaCCTOSAHUA N0 IMIOCKOCTH




KonTpomnpHas padora "O0beM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Tnomane MOBEPXHOCTHU IJIMHIPA

50 Konungeckast moBepXHOCTh, 00pa3yrolme
KOHHUYECKOU noBepxHOocTU. KoHyc

51 Ceuenne KOHyca IIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCA
CrepeomeTpryuecKue 3a1a4u Ha

55 JI0Ka3aTeILCTBO U BLIYUCIICHUE,
MOCTPOEHUEM CEUYECHHI UIMHIpa, KOHyCa
CrepeomeTpryuecKue 3a1auu Ha

56 JIOKa3aTeJILCTBO U BEIUUCIIEHUE,
MOCTPOEHUEM CEUEHUH LIUJIUH]Ipa, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
ITUTHHIPOM

58 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. By n n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By n n3o0pakenue mapa

62

Ypasaenue chepsl. [Lnomans chepst u eé
yacreu

63

Cummetpus cdepsl U 1apa

64

CrepeomeTpuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CepOH U IIapOM,
MOCTPOCHHEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpuyecKre 3ajauu Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CepOi U IapoM,
HOCTPOCHHEM HX CEUCHHI TNIOCKOCTBIO

66

[IpukitagHble 3a1a4, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYUCIICHUSA B OKPY)KHOCTI/I, CTaH)IapTHI)IC
nmonoous

68

Paznmunabie KOMOMHAIIMY TEN BpallleHUs U
MHOTOTPaHHUKOB

69

3anaun 1o TeMe "Tena U NOBEpPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena U MoBEpXHOCTH
BpaiueHus"




71

KonTponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O06BéM mmHapa. Teopema 00 00BEME
IPSIMOTO IWIHHIPA

73

Brrurcnenue 00bEMOB TeIl C ITOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3aJauu, CBSI3aHHBIE C
BBIYHUCIICHHEM 00BEMOB IMIIMHAPA,
KOHYyca

76

[Ipuknanueie 3agaun 1o reme "O0BEMBI U
TJIOIIA U TTIOBEPXHOCTEH Teu"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, IapoBOro CerMeHTa 1 IapoBOro
CEeKTOopa
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[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00BbEMaMH
MOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 100Uu.
CrepeoMeTpHUECKHE 3a]]a9H, CBS3aHHBIE C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOMIAJICH
MOBEPXHOCTEH
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KonTtponbnas padota "Ilnomann
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX TET"

81

JBuxkenust mpoctpancTBa. OToOpaKeHHUS.
JIBwxeHus u paBeHCTBO (huryp. O6mme
CBOMCTBA JBUKCHUI
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Buapl nBukeHHit: napamiebHbII
MIEPEHOC, LIEHTpaJIbHAasi CAMMETPHUS,
3epKaJIbHasi CHMMETPHS, IOBOPOT BOKPYT
PAMOM
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[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa
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reOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA
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Kontponbnas padora "BekTopsl B
npocTpaHcTae”
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Ob6o6maromee nosropenue 11 nousaruii n
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TTapanenbHOCTh NPSMBIX U IUNIOCKOCTEH
B IIpOCTpaHcTBE"
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Ob6o6maromee nosropenue 11 nousaruii u
MeTo/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe"
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Ob6o6maromee nosropenue 11 nousaruii u
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"
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O6o6matomee noropenue 11 mousTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"O0beM MHOrorpaHHuka"
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Ob6o6maromee nosropenue 11 nonsaruii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O0beM MHOTOTpaHHHKA"
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Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"ITnomaay MOBEpXHOCTU U 00BEMBI
KpyTJbIX Ten"
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O6o06matomiee noropenue 11 nmousTuii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"
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Wrorosas koHTpoJsibHas paboTa
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Hroropas KOHTpPOJIbHAaA pa60Ta
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[ToBTOpenwue, 06001ICHNE U
cUCTeMaTH3aIus 3HaHWN
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH
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Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN
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Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBHIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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