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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU 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
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeamMeTHoN obnactu «MaTtematuka 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
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dbopMupoBaHHEe  yMEHHUS  BIAJAETh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HAa YepTexkax, MOJACNAX U B peaJbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJACHNN PACCYKIECHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeiIbCTB IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS, HHTEpPeca K H3YUCHHUIO TEOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
yU4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCHUMOCTEH M  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 TJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M TIOCTYIIATEIBHO, 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 YTIYOJIEHHOM YPOBHE MTO3BOJISIET:

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

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 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

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,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE WM IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IUJIOCKOCTH,  MOpOoeKuus  (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. TpEXTrpaHHBI U MHOTOI'PAHHbBIE YIJIbL.
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, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHune o nOpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

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

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS 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. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas 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 munuHApa u KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill 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, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA 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
CEYCHMM: METOJ CJIEN0B, METOJ BHYTPEHHETO IMPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
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 OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IUJIAHUPOBAHUE IIOCTYIKOB W OIIEHKH 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 UYeIOBEUYECKOW JEsITeNbHOCTH, ATAloB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBHTyaJIbHO 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 TIOHATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIilacCHU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MIpOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
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(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
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 IHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
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 CYXKICHUSA C CYXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
Npe3eHTAlNK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMAIIUK.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa peIIeHus
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 COOTBETCTBHE PE3YyJIbTaTa LEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl Mpu pelleHHH YYeOHbIX 3a37ad, MNPUHUMATh 1€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyXaeHHS, OOMEH MHEHHI,
«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
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE NPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOTHO OTIEPUPOBATH MOHSITUSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

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

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

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

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUYECKUX BEIMYWH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYECKHUX 3a]ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e U3BJICKaTh, MPEOOPa30BBIBATh M HMHTEPHPETUPOBATH WHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
npolecce TMOWCKAa PeHIeHHWs] MaTeMaTH4ecKH  CcQOopMyITHMpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIC C HAXO0XJICHUEM T€OMETPUUECKUX BEITNUHH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CEepUyecKoil TMOBEPXHOCTSIMH, OOBICHITH CIIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

e KJIacCCU(UIIMPOBATh B3AUMHOE PACOJIOKEHHE Chephl U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAICHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

¢ CBOOOJTHO OTEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAITUSIMHU Te
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BINHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAIllCHUS;

¢ BBIYHCIIATH COOTHOIICHHSI MEXAY IUIOIMIAIMU TIOBEPXHOCTEH U 00BbEMaMu
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBIECHHYIO Ha
yepTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

¢ BBITIOJIHATH OTIEPAIH HAJl BEKTOPAMU;

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

e pEIIATh TE€OMETPUYECKUE 3a/1a4l HA BBIYUCIICHUE YIJIOB MEXKIY NPSIMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU A0 MIIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/IA TIPY PEIICHUH;

¢ CBOOOJTHO ONEPUPOBATHh TMOHATHSIMH, CBSI3aHHBIMA C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh M300paKEHUSI MHOTOTPAHHUKOB W TeJN BpalICHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o100us;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TeNl BpAIICHUS: CEYCHHs IWIMHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYCHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

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



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o MPUMEHSTh TEOMETpPHYECKHE (aKThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o PUMEHSTH MPOTPAMMHBIE CPEICTBA W DJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m | HammeHoBaHMe pa3/iesioB U TeM NPOrPaMMbI

KoaunuecTBO 4acoB

Bcero KonTtpouabsHbie padoTsl
1 BBenenue B ctepeoMeTpuio 23 2
2 B3aumHoe pacnionoxeHue npsiMbIX B IPOCTPAHCTBE 6
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3 1
IPOCTPaHCTBE
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEN B o5
IPOCTPaHCTBE
5 Vbl U paccTOssHUS 16 1
6 MHororpaHHUKu 7 1
7 BekTopbl B mpocTpaHCTBE 12 1
8 [ToBTOpEHME, 0600IIEHNE U CHCTeMAaTH3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




11 KJIACC

Koaun4yecTBO 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
Bcero KonTtposabHbie padoTbl
1 AHanuTnyeckast reOMEeTpUs 15 1
5 HOBTOPGHI/Ie, 000011IeHNE U CHCTEMATH3ALIMS 15 1
3HAHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
3) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYTJIBIX TEI 1
6 JIBYOKCHUS 1
7 HOBTOPGHI/IG, 0000111EHNE U CUCTEMATH3 AU 17 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acosB

Ne n/m Tema ypoka
Bcero KonTposbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIIbHBIX MPSMBIX (OTPE3KOB), 1 1
cepenuHbl oTpeska. CTapToBast KOHTPOIbHAs paboTa

[TonsiTHSI cTEpeOMETpHH: TOYKA, TIPsIMas,
IJIOCKOCTh, MPOCcTpaHCcTBO. OCHOBHBIE MpaBUia
2 M300paKeHMs Ha PUCYHKE TIOCKOCTH, 1
napajuIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MepeCceKarommecs 1miIoOCKOCTH,
3 NNepeCCKaromuecs mnmpsamMasd U IJI0CKOCThb, 1
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
4 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB

MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

AXCHOMEI CTEPCOMETPHH U TICPBBIC CICACTBUA U3
HHUX

[ToHsATHS: TIEpeceKaroIrecs TIOCKOCTH,
7 MepeCeKaIINECs MpsiMasi ¥ TUIOCKOCTb; 1

HOJIYTIPOCTPAHCTBO




AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HHUX

AKCHOMBI CTEPEOMETPUHU U TEPBLIE CIICICTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

10

N300paxeHune cedeHni nupamuibl, Kyoa v pu3Msl,
KOTOpbIE TPOXOAST uepe3 ux péopa. M3obpaxenue
nepeceyeHust MOJIy4YeHHbIX IIOCKOCTEH.
PackpaiBaHue NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
[[BETaMHU

11

N300paxeHune cedeHnit nupamuibl, Kyoa v pu3Msl,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
nepeceyeHust MoJIy4YeHHbIX IIOCKOCTEH.
PackpaiBaHue NOCTPOEHHBIX CEYEHUH Pa3HBIMU
1IBETaMH

12

N300paxeHne cedyeHn it mupaMuIbl, Ky0a H IPHU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
nepecevyeHus MOMyYeHHBIX TUIOCKOCTEH.
PackpammBaHue MoCTpOCHHBIX CEUSHUH pPa3HBIMH
OBE€TaMHU

13

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
niepeceveHusl MOTYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTpOEHHBIX CEYEHUIN Pa3HBIMHU
OBE€TaMU

14

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

15

Mertog crenoB A nocTpoeHust ceueHuid. CBoiicTBa




MePEeCEeUCHH I PSIMBIX U TIJIOCKOCTEH

16

Mertopn crenoB aiis noctpoenust ceueHuid. CBoiicTBa
[IEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

17

[TocTtpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha pEopax. Co3naHne BEIHOCHBIX YepPTEkKeH
1 3alUChb I1aroB IIOCTPOCHUA

18

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIMCh 1IaroB IOCTPOCHUS

19

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexkKe
Y 3aIKCh I1aroB MOCTPOECHUS

20

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3qaHKe BHIHOCHBIX YepTexkKe
U 3aIUCh I11ar0B MOCTPOCHUS

21

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kax. [Tonodue
TPEYrOJIbHUKOB

22

IToBTrOopenue miannmerpun: Teopema Menenas.
PacdeTsl B ceueHUAX Ha BEBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUU

23

KonTponbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacrosioxkeHne npsiMbIX B IPOCTPAHCTBE.
CkpeuruBatoiuecs npsmele. [Ipuznaku
CKpeluBaroImuxcs npaMeix. [lapamnensHeie
IpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH




MPSMON MapaJIeTbHONU TAHHOU MPSIMOi,
MIPOXOJIAIICH Yepe3 TOUKY IPOCTPAaHCTBA U HE
Jexanien Ha TaHHoU npsimoit. JlemMma o
MepeceYeHUH MapalyIeNIbHBIX MPSIMBIX IIOCKOCTHIO

26

[TapamnensHOCTH TpeX NpsMbIX. Teopema o TpEx
napaJuleJIbHBIX NpsAMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOICTBa MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3o00paxenne pa3HbiX GUTyp B MapajielbHOI
MPOEKIIUU

28

[{enTpasibHast MPOEKIMA. YTOJI C COHAIPABICHHBIMU
CTOPOHAMU. YTOJI MEXAY NPAMBIMU

29

3ajgauu Ha JOKa3aTeNbCTBO U UCCIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IPOCTPAHCTBE.

30

[ToHsTHS: MapaIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak mapamienbHOCTH MPSAMOU U
miockocT. CBOMCTBA MapaJIEIFHOCTH MPSAMOU U
MIIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4yv Ha BBIYUCICHUE U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C I1APAJUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

[TocTpoeHne cedeHns, NPOXOIAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacuér oTHOMIEHMI

33

[TapannensHas IpOEKIKs, IPUMEHEHUE s
MOCTPOEHHUS CEYeHUI KyOa U mapajuiesenunesaa.




CBolicTBa napauiclICIuicaa u mpru3mMsbl

34

[TapamnenpHble m10ckocTy. [Ipu3Haku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapajIeIbHOCTH U €IMHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIICH Yepe3 TOUKY, He
MPUHAJISKALTYIO TAHHOU IJIOCKOCTHU U CJICICTBUS
n3 Heé

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IIEpECceueHus Ipu
IEPECEUEHUH JBYX MapauUIeIbHbBIX INIOCKOCTEM
TpeThen

37

CBoiicTBa mapajieNbHBIX TIOCKOCTEH: 00 OTpe3Kax
HapajuIeNIbHBIX MPSMBIX, 3aKITFOYEHHBIX MEXKTY
napajuieIbHBIMU TUIOCKOCTSIMH; O TIEPECEYCHUHN
IPSMOM ¢ IBYMsI TTapauIeIbHBIMH IIOCKOCTSIMHU.
KonTponbhas pabota no teme "llapamienbHocTh
10cKoCcTeR"

38

[ToBTopenue: Teopema [Iudaropa Ha IOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS IPSAMOYTOJIBHOTO
TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaJsenenuneaa

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM MapajuieJenumnese

42

[lepneHAMKyYISIPHOCT MIPSAMOM M TUNIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[lepneHAUMKyYISIpPHOCT IPSAMOM M TUIOCKOCTH.




[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH

44 IIPSIMOM, POXOALIEN Yepe3 TOUKY IIPOCTPAHCTBA U
HEePHEHIUKYIIAPHOM K MJIOCKOCTH

45 [TnockoCcTH 1 EPIIEHANKYIISPHBIE UM IPSMBIC B
MHOT'OT'paHHHKaX

46 [TnockocTH ¥ MEPIIEHANKYIIAPHBIE UM TIPSIMBIC B
MHOTOT'paHHHKaX

47 [Tepnennukynsp u HaknoHHas. [Toctpoenue
HEepIEeHINKYIIpa U3 TOUYKU Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas. [Toctpoenue
HEepIEeHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsamas u
oOparHast)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

51 VYron Mexy CKpelBaroIIUMUCS NPSIMBIMU

59 [Touck neprneHANKYISAPHBIX TPSIMBIX C TOMOIIIBIO
HEepHEeHIUKYISAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceueHnii Kyda, MpU3Mbl, TPABHIILHOM
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHATLHON TPOEKIINU

55 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
IUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

II0cKOoCTH. [InockocT cummeTpuii B




MHOTI'OI'PaHHHUKax

IIpu3Hak neprneHAUKyJIIPHOCTH IPSIMOU U

S7
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuy€T paccTosiHuii
OT TOYKH JI0 IJIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosiHuii
OT TOYKH JI0 IJIOCKOCTH

50 Crioco0Obl OyCTUTh MEPIEHAUKYISAPBI: CAMMETPHS,
C/IBUT TOYKH I10 NapajyIeIbHON IpIMOii

61 CnBur no HenapasieabHON IPSIMON, U3MEHEHUE
paccTosHui

62 KonTponbhas pabota "B3aumHoe pacroyioxxeHue
MPSIMBIX U TIJIOCKOCTEH B pocTpaHcTBe"
[ToBTOpEHMeE: yroa Mexay NpsMbIMU Ha IJIIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YTON MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpryeckue METOABI BEIUNCICHUS YIIIa MEX Y
OpSMBIMUA B MHOTOI'PaHHUKAX

66 JIByrpansblii yroja. CBOMCTBO JMHEMHBIX YTJIOB
JBYTPaHHOIO yria

67 [TepnenaukynspHsle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTEN;

68 TeopeMa O MPSIMOi ITepecedeHust ABYX TUIOCKOCTEH

NEePIEHAUKYISIPHBIX TPEThEU IITIOCKOCTH




69

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

70

TeopeMa 0 nuaroHany NpsAMOYTrOJIbHOTO
napaelenumnesa u ciecTBue u3 Heé

71

CrepeomeTpryuecKue U NPUKIaJIHbIC 33]1a4H,
CBSI3aHHBIE CO B3AaUMHBIM PACIIOJI0KEHUEM MPSIMBIX
U TJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINUECS MPSMBIE,
napajuiebHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PAaHHHUKAX

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEIIUBAIOIIMMUCS IPSIMBIMH B TIPOCTHIX
CUTYaIUIX

74

PaccrostHue OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
PSIMOM J10 IIJIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSAMBIMU C IIOMOIIBIO
NEePNEHAUKYIISIPHON IIIIOCKOCTH

76

TpéxrpanHslil yroi, HepaBeHCTBA AJIS TPEXIPAHHBIX
yrioB. Teopema [Iugaropa, Teopembl KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUIECKOil reOMETPHUH:
reo/Ie3NYecKre JTMHUHU Ha 3eMie

78

KouTtponbnast pabota "Yribl u paccTossHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
DJIEMEHTEI"




80 [Mupamuna. Buael mupamun. [IpaBunbHas nupamuga 1

81 IIpusma. [IpsiMast 1 HaKJIOHHAsI IPU3MBL. 1
IIpaBunpHas npuzma

82 [Ipamoii napayuienenunes, NpsiMOyroabHbIN 1
napaJiesienumesi, Kyo

83 Brimykieie MHOTOrpanHuku. Teopema Diinepa 1

84 Boinyknblie MHOrorpanHuku. Teopema Diniepa. 1
[IpaBuIiIbHBIE U MTOITYPABUIBLHBIE MHOTOIPAaHHUKU

85 Kountposnbnas pabora "MHuororpanHuku" 1

86 [TonsiTrie BEeKTOpa Ha IIOCKOCTH U B TPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1

01 Paznoxxenne BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE 1
JIeKANTUX B OJTHOHN TUIOCKOCTH

92 CkansipHO€E TPOU3BENCHUE 1

03 Brrancnenue yria Mexay BEeKTOpaMu B 1
MPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3aga4u ¢ BEKTOpaMH

96 ITpocreiimune 3agaun ¢ BEKTOpaMH 1

97 [Ipocrelimue 3anaun ¢ Bekropamu. KoHTponbHas 1
pabota no Teme "Bektops!"”

98 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

99 O0o01IeHne U crucTeMaTu3alus 3HaHu|




100 HroroBast kKoHTpoOIbHAs paboTa 1

101 HToroBasi KOHTpOJIbHAS paboTa

102 O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acosB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 IToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
MJIOCKOCTH U B POCTpaHCcTBE"

5 [ToBTopenue Temsl "CKalisipHOE TPOU3BECHUE 1
BEKTOPOB"

3 IToBTOpEeHME TeMbl "BbluncieHUE yria MEXIY 1
BEKTOpPAaMH B IIpocTpaHcTBe"”

4 [ToBTOpEeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
PsIMBIMU B MHOTOTpaHHHUKaX

11 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX

12 ®opmysa pacCTOSIHUS OT TOUKH J10 TNIOCKOCTHU B 1

KOOpJAuHAaTax




HaXO}K,I[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU B

13 Kyoe

14 Haxoxenne paccTosiHui OT TOUKHU 10 TIJIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KonTponbaas pabota "AHanuruueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE
MJIOCKOCTH, TEPECEYCHUS IPSIMBIX U TIIOCKOCTEH

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuiebHbIe CeUeHUs

20 [TapannensHbie MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapannenbHble NpAMbIE U IIOCKOCTH: YTJIBI MEXIY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[lepnenauKysipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHBIC TIAPhI IEPIIEHIUKYISIPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOIPAHHUKOB

93 [lepnenauKyIsipHBIE TPSIMBIE U TNIOCKOCTH: TeOpeMa
0 Tpex MEPIEeHIUKYIIpax

24 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
BBIYHCIICHHS] IJTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB,




(bopMyJIBI IS TUTOIAACH, COOOpaXKEHUS MOA00Us

HOBTOp CHUC: TJIOIIau MHOI'OYI'OJIbHUKOB,

27
dbopMyITBI TSI TUTOIIACH, COOOpaXKeHUs TT0100Us
[Tnomaau cedeHnit MHOTOTPaHHUKOB: TIJIOIA A

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noa00us
[Tnomaau cedeHnit MHOTOTPaHHUKOB: IIJIOIA A

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
no00us

30 KoHntposbnas padora "IloBTopeHue:
MHOT'OT'PaHHHUKH, CEYCHUS] MHOTOTPAHHUKOB"

31 O061éM Tena. O0beM MPSIMOYTOIBHOTO
napaiesienume/a

32 3amaun 00 yaABOCHUH Kyba, 0 KBajpaType Ky0a; o
TPHUCEKLIUH yTiia

33 CrepeomeTpHuuecKue 3a/1auu, CBSI3aHHbBIE ¢ 00BEMOM
NPSMOYTOJIEHOTO Mapajuiesenuneia

34 [MpuknaaHbIe 3aa9u, CBSI3aHHBIC C BBIYUCICHUEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienune1a

35 O06BEM npsMOit IPU3MBI

36 CrepeomeTpHyeCcKHEe 3a/1a9H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C 00BEMOM
PSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 onpeaenénHoro uarerpana. O0béM HaKIIOHHON

IIPU3MBI




Brruncienne o0ObEMOB TEIN C IIOMOIIBIO

39 onpenenéHHoro uHTerpaita. O6bEM nupamust

40 ®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB
OUpaMUJI ¢ OOIIUM YTIIOM

41 dopmyna 06bpéMa nupamuibl. OTHOIIEHHE 00HEMOB
OUpaMUJI ¢ OOIIUM YTIOM

42 CrepeomeTpUyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHuyecKHe 3a/1aui, CBSI3aHHbIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuknanneie 3agaun o reme "O0bEMBI Ten",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Tpuxnanueie 3anaun no reme "OObEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 [Tpumenenue o0bEMOB. Boruncienue paccTosHus
J10 TUIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrOrpaHHuka"

48 [umuuapudeckas TOBEPXHOCTh, 00pa3yrolue
LWJIMHIPUYECKON TTOBEPXHOCTH

49 Humuuap. [Ipsamoit kpyrosoi nunuHAp. Ilnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckasi moBepxXHOCTh, 00pa3yroIme
KOHHYECKOU nmoBepxHocTh. KoHnyc

51 Ceuenne KoHyca IJIOCKOCTHIO, NapaljIeIbHON
IJIOCKOCTH OCHOBAaHMSI

59 VYceuénnslii konyc. M300paxeHne KOHYCOB U

yce‘léHHBIX KOHYCOB




[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM

>3 HOBEPXHOCTH KOHYCa
54 [Tnomane 60KOBOW MOBEPXHOCTH M IMOJTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyecKye 3a1a4u Ha JJOKa3aTelIbCTBO U
55 BBIUMCJIEHHUE, TOCTPOCHUEM CEUEHUN LUINHIPA,
KOHYyCa
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTelIbCTBO U
56 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IIHITMHIPA,
KOHYyCa
57 [puknagnble 3312491, CBI3aHHBIE C IIUIMHIPOM
58 [IpuknagHble 3312491, CBI3aHHBIE C IHIMHIPOM
59 Cdepa u map
[lepeceuenue cdepsl u mapa ¢ IIOCKOCTHIO.
60 Kacanwue mapa u cdeps! miockoctsio. Bua n
n300paxKeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdeps! miockoctsio. Bua u
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans cheps u e€ uactei
63 Cummerpus chepsl 1 mapa
CrepeomeTpHyecKre 3ajaui Ha JOKa3aTeIbCTBO U
64 BBIUMCJIEHHE, CBA3aHHBIE CO CPEpOl U 1Iapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO
CrepeomeTpHuyecKkue 3a1auu Ha JJOKa3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEpO U 1Iapom,

IMOCTPOCHUEM HX CEUCHHH IIOCKOCTHIO




[Tpuxnanueie 3a1a4n, CBI3aHHbIE CO chepoit U

66
mapom

67 [ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIC TIO100Ms

68 Paznnunbie KOMOMHAIIMY TEN BPAIICHUS U
MHOTOIPAHHUKOB

69 3agauu no Teme "Tena ¥ MOBEpXHOCTH BpaleHus"

70 3agauu o Teme "Tena 1 MOBEpXHOCTHU BpaleHus"

7 KonTponbhas padota "Tena u HOBEpXHOCTH
BparnieHus"

79 O6bém nmnunaapa. Teopema 06 00bEME MPSIMOTO
HUATUHAPA

73 Brruncienne 00ObEMOB TEJ C IIOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomanu 60KOBOH U MOTHON MOBEPXHOCTH KOHYCA

75 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 [Tpuxnanueie 3anayn no Teme "OOBEMBI U TUIOMIAAN
noBepxHocrel Ten"
O06BéM mapa u maposoro cekropa. Teopema 00
o0béMme mmapa. [Tnomans chepsl.

77 CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TI1apa, IMIapOBOTO CErMEHTa
U IIApOBOTO CEKTOpa
[Tpuknanueie 3ana4yn mo reme "OO0bEMBI TEN",

78 CBsI3aHHbIE C 00BEMOM IIapa U IJIOUIaIbI0 CepHI.

COOTHOIIICHHS MEXKY TUIOIIAIIMU TOBEPXHOCTEN U




00BpEMaMU ITOTOOHBIX TEN

79

[TonoGHbIe Tena B mpocTpaHcTBe. M3Menenue
00Bvéma mpu noobuun. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM 00BbEMOB TEIl U
IJI0Ia/Iel TOBEPXHOCTEN

80

KonTponbnas pabora "Ilnomanyu moBepxHOCTH U
00BEMBI KpyTJbIX TEN"

81

JBuxenust npocrtpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHcTBO (uryp. Odure cBoiicTBa
IBIDKEHHUHN

82

Buael qBrKEHMI: TapaJlIeNIbHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPHUS, 3€pKAIIbHAST CHMMETPHSI,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Oitnepa

84

FGOMeTpI/I‘{eCKHe 3aa4u Ha MIPUMCHCHUEC NBUKCHU

85

Kontposnbnas padota "BekTopsl B mpocTpancTse”

86

O6o6mmaromiee nopropenue 11 moHsATHI U METOJIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3HaHui: "[lapannenbHOCTh IPSIMBIX U IVIOCKOCTEN B
npocTtpaHcTae"

87

O6o6maromiee nopropenue 11 MOHATHIT 1 METOIOB
Kypca reomerpun 10—11 xmaccoB, cucremaTuzanus
3HaHWil: "BekTopsl B mpocTpaHcTBe"

88

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHMil: "BekTopsl B mpocTpaHcTBe"




89

O6o06matomee moBTopeHue 11 MOHITHIT B METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOIpaHHHUKA"

90

O6o6maromee nopropenue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHHUKA"

91

O6o6maromee noproperne 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTuzanus
sHaHui: "[l1omany moBepXHOCTH U 0OBEMBI
KpyTJbIx Ten"

92

O6o6maromiee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anms
sHaHuil: "[Lmomanyu moBepxXHOCTH U 0ObEMBI
KpyTJbIx Ten"

93

HTorosast KOHTpoJIbHAs paboTa

94

HToroBast KOHTpoJIbHAs paboTa

95

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUHU

96

Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUHI

97

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUHI

99

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€




POJIb B pa3BUTHU COBPEMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

100

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

102

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit

Canosauyero B.A., AkunonepHoe o6mectBo «M3narenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



