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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MBbIIUIEHHE,  (QOpPMHPYEMOE  MNpH  HU3YyYEHUU
OOyYarONIMMUCST TOHSITHUIHBIX OCHOB I€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopMaTrka»  uyepe3  OOECleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca Te€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsi UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB MU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TTOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIHLHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayeapHOCTh IIJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamMuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpamMuIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
MWIMHApP, OMHCaHHAas okojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO YW NEPHEHAMKYISAPHO OCH), CEYEHHUs KOHyca (MmapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3a7a4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, PEIICHUM, pacCyKAeHHI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSIKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS UMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHHM S, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKIACHUSX, Mpejiaratb KPpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



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

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nnopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUAOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBIN HHTEJJIEKT

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHAPOBAaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTpaJIbHOE u OPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEPUPOBATH IMOHSATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK W TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mogo0us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/1aHbl B IBHOM U HESBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckas reOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606H_[eHI:Ie u 17 5
CUCTEeMaTH3aIvsl 3HAaHHUHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

DJIEeKTPOHHbIE
nugposeie
oOpa3zoBaTre/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHBIX MIPSIMbIX
(OTpe3KOB), cepeHbI OTpe3Ka

[lonsATHA cTepeoMeTpun: TOUKA, IpsMas,
IUIOCKOCTB, IPOCTPAaHCTBO. OCHOBHBIE
IpaBWJIa U300paXKEeHUs Ha PUCYHKE
IUIOCKOCTH, NMapaJuIeIbHbIX IPSIMBIX
(OTpe3KOB), cepeHbI OTpe3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBHIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBHIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crneactBus n3 HUX. CiocoObl 3a1anus
MPSAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300parkeHne ceueHnil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxkeHue nmepecedeHus mMoaydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUYCHUM Pa3sHbIMHU IBETaAMU

11

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 uX peopa.
N300paxkeHue nmepecedeHus MoaydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUYCHUI Pa3sHbIMHU IBETaAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHnst moayueHHbIX
IIJIOCKOCTEN. PackpamnmBaHne MoCTpOCHHBIX
CEUeHMH pa3HBIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CEUEHUI pa3HbIMU LIBETAMU

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUN




15

Merton cneoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
IIOCKOCTEN

17

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

Kontposnbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpelBaronecs npsmele.
[Ipu3Haky CKPEMIUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapaiebHOMI
JTAHHOW TIPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIexKallel Ha TaHHOM
npsimoii. JlemMa o nepeceueHun
nmapaJlyICJIbHBIX IMMPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MmapajuIenbHBIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOIMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pazHbIx Guryp B
napajuieIbHON MPOEKINH

28

[HenTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

29

3agaun Ha JOKA3aTeNbCTBO U UCCIIEOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsaTHs: MapaIeTbHOCTh NPSIMON U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMON U




IIJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, MPOXOISILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapajyIeIbHOIO IPyrou npsmoil. Pacuér
OTHOILLIEHUN

33

[MapannenpHas MpOeKIHs, TIPUMEHEHUE JIISI
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHbie muockoctu. Ipuznaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 napauIeIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, IPOXOAAIIEN
4yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX IIEPECEUEHHUS IIPU
MIEPECCYCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayienbHbIX JIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSMOI ©
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSMU




[ToBTopenue: Teopema I[udaropa na

38
IIJIOCKOCTH

39 IToBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajulelenune1a

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
IIPSIMOYT'OJIBHOM IapajuieIenuIe e
[lepneHIMKYIAPHOCTD NPSAMOU U IIIOCKOCTH.

42 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH
[IepneHUKyYISIPHOCT NPSAMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K INIOCKOCTH

45 [1110CKOCTH ¥ NEPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

46 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47 [Iepnenaukynsp n HaknoHHas. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 [Iepnennukynsp u HakioHHad. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o TpEx nepneHANKYIApax (Mpsmast

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

50 u oOparHast)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

59 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUILHOM MUPAMHJIbI C IOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenuii kyda, IpU3MBl,

95 [IPaBWJIbHON MUPaMUbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAaX

57 [Ipu3HaK NepneHMKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSTHUM OT TOYKH J0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH J0 MJIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHAUKYIISAPHI:

60 CUMMETpHUS, CIABUI TOUKHU IO NapaljeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU NMPSMOH,
N3MEHEHUE PACCTOSHUN

62 KonTponbnas padota "B3aumnoe

pacIooKeHNe MPSIMBIX U INIOCKOCTEN B




npocTpaHcTse"

63

IToBTOpEHME: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHUE: yroyu MexLy
CKpCHIMBAOIIUMUCH IIPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMCTpI/ILIeCKI/IC MCTO/IbI BBIYUCIICHUS yTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja
[lepnenukynspHsele miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISAPHBIX IIIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIOCKOCTEN;
Teopema O IIPSIMOM NepeceueHus IByX
IIJIOCKOCTEN MEPIIEHINKYJIISIPHBIX TPEThEN
IIJI0CKOCTH

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napaesnenumnena

TeopeMa 0 JuaroHaljii npsiMoyroJibHOro
Iapajijieacnuiieia u CJICACTBUC U3 Hee

71

CrepeoMeTpriecKre 1 MPUKJIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEIMBAIOIUMUCS IPAMBIMU B
IIPOCTBIX CUTYaLUsIX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 IIIOCKOCTH
Beluncienue paccTossHUN MEXKIY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOIIIBIO
NEPIEHUKYISIPHON IIJIOCKOCTH
TpéXrpaHHblil yroJl, HEpaBEHCTBA JJIA

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 DneMeHTH! chepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yriibl u pacctosHus"

79 CucremaTtuzanus 3HaHui "MHOrorpaHHuK U
€ro 2JIeMEHTHI"

80 [upamupa. Bunsl nupamua. [IpasunsHas
nupamuia

81 [Ipusma. [IpsAmas u HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMolt napaienenunen, NpsMoyroJIbHbIN
napaiesienumnes, Kyo

83 Beimtykiieie MHOrOrpanHuku. Teopema
Olinepa

84 Beintykieie MHOrOrpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC
MHOTOTPaHHUKHU
85 Kontposnbnas padora "MHororpaHHuky" 1
86 [ToHnaTHe BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMMa BEKTOpPOB 1
88 Pa3zHocTh BEeKTOpOB 1
89 [TpaBuno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa HA YUCIIO 1
o1 Paznoxenue BexkTopa 1o 6a3I/IC¥ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkanspHoe Mpou3BeICHUE 1
93 Brrauciienue yria Mex Iy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimme 3a1aum ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O060061IeHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne U cucTeMaTH3aIys 3HaHUH 1
100 Hrorosasi KOHTpoJIbHAsI padoTa 1
101 Hrorosasi kKoHTpOJIbHAsI padoTa 1
102 O0o0meHne 1 cucTeMaTu3aIys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Konrtpoabnbie IIpakTnueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 IToBTOpenue Temsl "KoopauHaThl BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue Temol "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Beruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, 1
IPOXOJAIIeH yepe3 JBe TOUKu"
5 VYpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaIUTUYECKUE METOJbI pacuéra yria 1
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX
AHaJIUTHYECKHE METO/IBI pacuéTa yria
11 MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX 1




®dopmyna pacCTOSIHUS OT TOUYKH J10

12 IJIOCKOCTH B KOOPIMHATAX

13 HaxoxaeHue paccTosiHUM OT TOUKH J10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUIJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAaHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IJIOCKOCTEH

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajujielIbHble CEYEHUs

20 [TapamienbHbIe TPSIMBIEC U TIIOCKOCTH:
pacu€T OTHOLIECHUI

91 [TapannenbHble NpSAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMU
[TepnienquKyIsIpHBIC TIPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHbIE MAPhl MEPIEHIUKYISAPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOIPAaHHUKOB

23 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
Teopema O TpeX MepHeHIUKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:

BBIYHUCJICHUA TJIMH B MHOI'OI'PaHHHUKAX




25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOPAKEHUS
mo00ust

26

[ToBTOpEHME: MIOMIAIX MHOTOYTOJbHUKOB,
(bopMyJIBI TS ILIOMIAACH, COOOpaXKEHUS
moaoous

27

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(bopMyJIBI TS ILIOMIAACH, COOOPaKEHUS
nmonoous

28

[Tnomaau cedeHniit MHOTOTPAaHHUKOB:
IUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs o 100ust

29

30

31

[Inomaau ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs o 100ust
Konrponbnas pabora "IloBropenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O061éM Tena. OObeM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUH yriia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJieNenuea

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa MpsAMOYT'OJIbHOT'O
MnapajjejenuIicia




35

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpHUueCcKre 3a]Ja4i, CB3aHHBIE C

36 BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBbI

37 [Ipuxiagnaelie 3a1auu, CBsI3aHHBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI
Brruncnenrie 06bEMOB Tell C TOMOIIBIO

38 onpenenéHHoro uuaTerpaiga. Oobém
HAKJIOHHOM NPU3MBI
Brrancnenne 06bEMOB Tell ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MUPAMU/IBI

40 dopmyna 06péMa upamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuueCKUe 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJaui, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
paccTosHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM

MHOTOTpaHHHKA"




I_II/IJ'II/IH,Z[pI/ILIeCKaH IMOBCPXHOCTD,

48 00pa3yromne UIHHIPUICCKON
MOBEPXHOCTH

49 Hunmuaap. [psmoit KpyroBoi HUIHHAD.
[Tnomane MOBEPXHOCTH LMIMHIPA

50 Konungeckasi TOBEpXHOCTH, 00pa3yIoIiue
KOHUYECKol moBepxHocTu. KoHyc

51 CeueHue KOHYCa MIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnslii konyc. M3o0pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTU KOHYyCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIWIMHIPA, KOHYCa
CrepeomeTpruuecKkue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa

57 [IpuknanHbie 3a/1a49u, CBSI3aHHBIC C
[IUTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

Kacanme mapa u cdepsl maockocTsio. Bua u




n300pakeHHE 1mapa

61

[lepeceuenue chepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanwue nrapa u cdepsl mockoctsio. Bua u
n300pakeHHE 1mapa

62

VYpasuaenue chepsl. [Lnomans chepst u eé
yacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHUE, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpHuyuecKue 3a1a4u Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

66

67

68

[Ipukianueie 3aqaun, CBsI3aHHBIE CO cPepoit
U IIIapOM

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTaH/IapTHBIE
Ioa00us

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliCHUS U
MHOT'OT'PAaHHUKOB

69

3amauu o Teme "Tena v MOBEPXHOCTH
BpanieHus"

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

71

KonTtponbHast padora "Tena 1 moBepXHOCTH
BpaiueHus"




72

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IUTHH]IPA

73

Brruncnenrie 06bEMOB Tell C TOMOIIBIO
onpeaenéuHoro uurerpaia. O6bpEM KoHyca

74

[Tnomaay 60KOBOH 1 OTHON MOBEPXHOCTH
KOHYyCa

75

76

CrepeomeTpuyuecKkue 3a1a4u, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB IMIIMHpPA, KOHYCA

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI 1
IJI0IaAu oBepxHoCcTel Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomane cheps.
CrepeoMeTpHyecKHe 3a1a4H, CBSI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB I11apa, MIapoBOTO
CErMEHTA U IIapOBOTO CEKTOPa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
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OTBCTCTBCHHOCTBIO ((PYCCKOG CJIOBO - y‘-I€6HI/IK)>
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