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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky ~ JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOE€  TpH  HU3YYECHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 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
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

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

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

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOACIAX U B pealbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

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

dbopMupoBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpeCca K H3YUCHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBHUCHUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

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

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



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
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, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupammpa: nN-yrosbHas nHUpamMuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MpPaBWIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

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

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpusi cepsl u
mrapa.

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

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauIeNbHBIA TEPEeHOoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus noao0usl. [Tpsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUHCKOW MaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHUE COBEpLIaTb OCO3HAHHBIA BBIOOP
Oyaymeit mnpodeccun U peaau30BbIBATh COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEIBCKYIO JESATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JefaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXICHUA C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIGHHA C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
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 CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca MU pe3yjbTaTa pElIeHUs
MaTeMaTHYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUSIM, OOBICHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B TPYHNOBBIX (popmax paboThl (0OCYykaAeHHS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

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

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

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

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(epuyeckoil TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTy4YEHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIOOKeHUe c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALMSMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

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

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAJIbHOM CUMMETPUHM, 3€PKAIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHATh TeOMETpUUecKre (aKThl I PEIICHHUS] CTEPEOMETPUIECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'C€OMETPUHM Kak
COCTaBHOM 4acTH dbyHnameHTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontponuet Tpakrieckue o0pa3oBaTesbHbIe
e padoThbI padoThI pecypehi
1 BBenenue B ctepeomMeTpuio 23 1
5 BzaumHoOe pacnonoxeHue npsiMbIX B 6 1
IPOCTPAHCTBE
3 [TapamienbHOCTD MPSMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
VYribl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpocTpaHCcTBE 12
8 HOBTOPCHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 5 )
3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne /i P Kontpoannsl | Ilpakruueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsbl
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHME: MHOTOTPaHHUKH, CEUCHUS 15 1
MHOTOTPaHHUKOB
O0bEM MHOTOrpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JBrokeHus 5 1
7 [ToBTOpEHwMe, O606HI€HI§G U 17 5
cHUCTEeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
|

JIeKTPOHHbBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cCTEpEeOMETpUHN: TOUKA, IIpsIMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MoHsTHSA: TTIepeceKaroIIUecs TNIOCKOCTH,
HepeceKaroIInecs npsMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[MoHsTHSA: TTIepeceKaroIIUecs TNIOCKOCTH,
nepeceKaroIuecs npsiMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300paxeHue cedeHuil mupamuibl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IIIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N300paxeHue cedeHuil nmupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

12

N300paxeHue cedeHnii mupamMmuipl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pEbpa. N3o0paskeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

13

N3o06paxeHne cedeHunit mupamuipl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIyYEeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUYECHHUM Pa3HBIMH LIBETAMH

14

Merton ciaenoB ajs MOCTPOCHUA ceuyeHUI




15

MeTon crefioB uis IOCTPOSHUS CEUEHUH.
CBolicTBa epeceyeHrid MpSIMbIX U
IIJIOCKOCTEMN

16

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKeW U 3aIliCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIHMOHANLHBIX 0Tpe3kax. [logobdue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTHs




INIAaHUMETPHUHU U CTEPECOMETPUUA

23

KoutponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnosnoxeHue IpsiMbIx B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayenpHOCTB Tpex NMpsMbIX. TeopeMa o
TpEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA apAIIETHHOTO
npoekTupoBanus. 300paxkeHre pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

[lenTpanbHast MpoEKIKsA. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMBIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AaHHBIC C
pacCIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH MIPSMOU U
IJIOCKOCTH

31

FGOMeTpI/ILIeCKI/IC 3aJa4u Ha BBIYHMCJICHUEC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C
NnapaajaClIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEkKE U
napajuieIbHOT 0 APYrou npsiMmoil. Pacuér
OTHOLLEHUN

33

HapannenLHa;I MMpOoCKU A, IPUMCHCHUC
A ITIOCTPOCHU A ceueHHI KY68. n
napajjejaenuiicaa. CBoiicTBa
MnapajjieJicnIcaa U nmpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, HE MPUHAJIEKAILYIO TAaHHON
MJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
[apaJIEIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHbIX NPSMBIX,




3aKJIFOYEHHBIX MCXKAY MMapalsICJIbHBIMHA
IIJIOCKOCTAMU,; O IIEPECCUCHUU HpHMOfI C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYT'OJIBHOTO
napaesenunena

41

Breruucnenue qiuH OTPE3KOB B KY66 u
IpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

IleprieHAMKYAAPHOCTD NPAMOU U
miockoctH. [Ipu3Hak
NEePHEHANKYISIPHOCTH IPSIMOI U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH HpHMOﬁ, npoxonﬂmeﬁ
4Cpe3 TOUKY MMPOCTPAaHCTBA U
HCpHCHI[HKynﬂpHOﬁ K IINTIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockocTH ¥ MEpIEHINKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHauKyIsip ¥ HAKJIOHHASA.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

IlepneHauKyIsip ¥ HAKJIOHHAS.

48 [TocTpoeHue neprneHauKkyspa u3 TOUYKU Ha
IIPSIMYIO

49 Teopema 0 TpEX nepHEeHAUKYIIAPaAx
(mpsiMast 1 oOpartHas)

50 Teopema 0 TpEX NepHEeHIUKYISIPax
(mpsimast 1 oOpatHas)

51 VYron Mexay CKpeluBarOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IJIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceueHnit Kydoa, IpU3MBL,

54 MPaBHWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
[Toctpoenue ceueHnit Kyoa, IpU3MBL,

55 MPAaBUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Tpu3Hak NepneHIuKyIIPHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IIIIOCKOCTHU

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

Casur 1o HenapasuieJIbHON IPsSMOH,
WU3MEHEHUE PACCTOSHUN

62

KoHTtposbHast pabora "B3auMHoe
pacroIokKeHUEe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

63

HOBTOpCHI/ICZ YroJ Mexay NnpsAMbIMHA Ha
IIJIOCKOCTH, TPUT'OHOMCTPUSA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPECMaA
KOCHUHYCOB

64

[ToBTOpEHME: YrOI MeXay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/ILICCKI/Ie METOAbI BEIYUCIICHUA
yria MEXAy NpAMbBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPaHHOTO yrja

67

[Tepnenaukynspasle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN

68

[Tpu3Hak neprneHuKyIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSIMOK
MepEeCEeUCHUs ABYX MIOCKOCTEN
NEPIEHANKYIISPHBIX TPEThEH MIIOCKOCTH




69

[TpstmoyronbHBIN Napaienenumnen; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

70

TeopeMa 0 qMaroHany NpsAMOYTrOJIbHOTO
napajesenunesa u ciecTBue u3 Heé

71

CrepeomeTpuuecKue 1 NpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PAaHHHUKAX

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaIUSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO EPIEHINKYIIIPHON TUIOCKOCTH

76

Tpé€Xrpa"Hslid yroi, HepaBeHCTBaA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/ie3n4YecKre JMHUU Ha 3eMie

78

Konrponbnas padora "Yrisl 1
paccrosiHus"




Cucremaru3zaius 3HaHU "MHOrOrpaHHUK

79 | 1
U €r0 3JIEMEHTHI

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuia

81 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL. 1
IIpaBunpHas npuzma

82 [Ipsamoii napauienenunes, 1
NPSMOYTOJIBHBIN Mapajiesenune, Kyo

83 Brimykiibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

36 [ToHsiTHE BEKTOpa HAa MJIOCKOCTH H B 1
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxenne BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1
IUIOCKOCTH

92 CkaJisipHOE MTPOU3BE/ICHUE 1

93 Brruucnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
99 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB i JIeKTPOHHbBbIE
ara
uudposbie
Nen/m | Tema ypoka Konrposbubie | IlpakTuyeckue | H3YIECHH 6
Bcero AGoTLL AGOTLI a o0pa3oBaTre/ibHbIE
P P pecypcsl

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHMNE TeMBI "YpaBHEHHE MTPSIMOH, 1

MPOXOJISIICH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1

MporpaMMHUpOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JINHEWHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTHYECKHE METO/IbI pacuéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MCKAY IJIOCKOCTSAMU B MHOTOI'pPaHHUKAX




dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUi OT TOYKHU 10
IJIOCKOCTH B MPAaBUIbHON UPAMUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEYeHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[TepnenqukynsipHBIC TIPSIMBIE U

99 MJIOCKOCTH: CTaHAApTHBIE Mapbl
MEePHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

93 [TepnenguKynsipHBIC IPSIMBIC H

IUIOCKOCTH: TeopeMa 0 Tpex




MePIeHIUKYIIApax

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7SI
Iomaaen, CoOoopakxeHust Moa00us

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIomaaen, COOOpakeHHs ITO00MS

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JISI
TIomaael, COoOpakeHHs MOT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOJ00uUs

29

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKLIUU yTiia

33

CrepeomeTprdecKne 3a1auu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO




ImapajiiCJCrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesenumneaa

35 O0BEM npsAMOit TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 ®dopmyna 00bEmMa mupamuasl. OTHOIICHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHuuecKre 3a7auu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOrpaHHHKA"
Hunuaapudeckas MOBEPXHOCTD,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou LUIUHAIDP.
[Lnomaae MOBEpXHOCTU HWJIMHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuieCcKHe 3a1a4u Ha

55 JTIOKA3aTeIIbCTBO M BEIYUCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCca
CrepeoMmeTprieCcKHe 3a/1a4i Ha

56 JI0OKA3aTelIbCTBO U BHIYHMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Tpuknaguelie 3a1a4n, CBI3aHHBIE C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. Buj u n3o0paxenue mapa

62

VYpasuaenue chepsl. [Ltomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
Mog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparuieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem umuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMH]Ipa

73

Brruncienune 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYyca

74

ITimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75
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