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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust siBhsieTcs ogHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
o01rero oopa3oBaHus, Tak Kak 00ecrieYMBaeT BO3MOKHOCTh U3YyUCHHS TUCIUILUTMH
€CTECTBECHHO-HAYYHOM HAIMPABIEHHOCTH M TIPEAMETOB T'YMAHUTApPHOTO IIMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaromMMUCS TOHATUMHBIX OCHOB I'€OMETPHUH, IPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOEHUM LIEMOYKU JIOTUUYECKUX YTBEPKIACHUU MPHU PEIICHUH T€OMETPUUYECKUX
3a7a4, YMEHHE BBIJBUTaTh M OIPOBEpPrarb TUIOTE3bl HEMOCPEICTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

Ienb ocBOeHUS TIporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayoJéHHOM
YPOBHE — pa3BUTHE WHIWBHIYAJIbHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EeCleYeHHE  BO3MOXXKHOCTH  NpHOOpEeTeHHs U
UCIIONI30BaHUsI Ooyiee TIYOOKHMX TEOMETPUYECKHMX 3HAHUW U JICHCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIENTHOTO MPOo¢eCCUOHATHHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PaCHIUPSIOIMIMMHI U YCHIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISTFOTCS:

paclMpeHue MpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpbl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIIUX MaTEMAaTHYECKUX MOJEAX, IMO3BOJSIONIMX OIHKCHIBAaTh M HM3Yy4aTh
pa3HbIE SABJICHHS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATHHNHOIO aIapara o pasaeiny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH TIOHATHUSIMH 0
IPOCTPAHCTBEHHBIX ()UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMCHHUS [IOKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a/1aY;

dbopMupoBaHre yMEHHUS paclio3HaBaTh Ha YepTeXaxX, MOJAEISIX U B peaJbHOM
MHUpPE€ MHOTOTPaHHMKM M TeJla BpalleHUs,, KOHCTPYHPOBATh T'€OMETPUUECKHE
MO/ICIH;

dbopmMupoBaHrEe TMOHUMAHUS BO3MOXHOCTH aKCHMOMATHYECKOI'O MOCTPOCHUS
MaTeMaTHYECKUX TEOpui, (popMHpOBaHHE IMOHWMAHHUS POJH AKCMOMATHUKH IIPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHSATh, MPOBOAUTH JIOKA3aTEJIbHBIC PACCYXKICHHS B
X0JI€ PEIIEHUs] CTEPEOMETPUYECKUX 3a4a4 M 33/1a4 C IPAKTUYECKUM COJICpKAaHUEM,
dbopMupoBaHUE TPEACTABICHUSI O HEOOXOIMMOCTH JOKAa3aTeIbCTB  IIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PACcCyKICHUMH,

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00y4arounxcs, MO3HABATEIbHOW aKTHBHOCTH, MCCIIEIOBATENCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMs PEaNIbHBIX CHUTYyalllil, HCCIEAOBAaHUSA IOCTPOEHHBIX MOJEINEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAaHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHE JIOTHUECKHX YMEHHHM  pacmpeneisiercsi He TONBKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIUIIUAIBHBIM BOIIPOCAM OOyYAIOIIHECS
oOpamanuch HEOAHOKPAaTHO. JTO  TMO3BOJSET OPraHMW30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPECTABICHUN O00YyYarOMUXCsl, PACIIUPSs U YTIayOssist
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIbHBIX O0pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUTh YIIIyOJIEHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpelmuBaromuecss mnpsmble. [Ipu3Haku CKpemuBaromuxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapajIeNIbHOIO MpPOEKTHUpoBaHusi. M3o00pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TeTpad’Ap, Napajuielenurie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOpeMa O NpsIMOu
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
I0cKkocTer. TeopeMa 0 TpEX MEePIEeHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCUHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[MTapannenenurien, NOpsIMOYTOJbHBIA  IMAPAUIEICIHUIE] W  €ro0  CBOMCTBA.
Kparuaiiiune mnyTd Ha TIOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas mUpamuaa,
npaBWwiIbHAas W ycedy€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
NpaBWIbHOW nHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAaHHUKH: IMpaBWIbHAas IpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOWM MPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHMMETPUU  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOpa HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOpIHMHATaAMHM BEKTOpa WU
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHbIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoOBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHAP, OINUCaHHAas okKojio IpuinHApa. Ilepeceyenune cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOTOrpaHHHKA,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOUIEHHWE OOBEMOB, IUIONMIAAECH MMOBEPXHOCTEN
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y MEPHEHAMKYISIPHO OCH), CEYeHHUsi KOoHyca (mapajuielbHbIe
OCHOBAHHUIO U TIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJl BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3ajad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OtoOpaxkeHus. JIBM>KEHUSI U paBEHCTBO (uryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJI€HAa  POCCHUHCKOro  oO0IIecTBa,  MPEJACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMI)KEHUM HAYKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3aJad, PEIICHUH, pacCyXI€HU, BOCHIPUUMUYHUBOCTD
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIILHOM  JAESATENIBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMo00pa30BaHUI0 Ha MNPOTHKCHWH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
yYaCTHIO B PEHICHUH MPAKTUIECKUX 33]1a4 MAaTEMaTHUECKON HAIPABIEHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKOH KYIbTYpPhl, ITOHUMAHHE BIHSHUSI
COIHATbHO-D)KOHOMHUYECKUX MPOIECCOB HAa COCTOSHHE MPUPOIHON M COIUATbHOM
Cpeibl, 0OCO3HaHKE TII00ATBHOTO XapaKkTepa YKOJOTHUECKUX MPpo0IeM, OpUeHTAITUS
Ha TIPUMEHCHHWE MAaTEeMAaTWYCCKMX 3HAHUN I pelleHus 3agad B 001acTh
OKpYJKaloIlel Cpeapl, IUIAHUPOBAHHE ITOCTYNIKOB M OICHKM HX BO3MOXKHBIX
TOCJIECTBHI [Tl OKPY’KAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBCHHOM  NpaKTUKH, IOHUMaHHE
MaTeMaTHYeCKOW HAyKHh Kak CQepbl YeTOBEUECKOW AEATEILHOCTH, JTAloB e
pPa3BUTHS W 3HAYUMOCTH JUIS DPa3BUTHS ITUBHIM3AIMH, OBJIAJCHUC S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTypoW KaK CPEICTBOM ITO3HAHHS MHDA,
TOTOBHOCTb OCYIIECTBJISATh MPOEKTHYIO M HCCICIOBATEIbCKYIO JIESITEIbHOCTD
HUHIUBHYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAaHMS /1711 0000IIEHHS U CPAaBHEHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAIU3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSAX U YTBEPXKICHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUI
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUS, BHIOWpaTh HamOoJee TONXONAMUNA C  y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOe, (OpMHpPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITeNIbHO (HOpMYJIHpOBaThL O0OOIIEHHS W BBIBOJABI MO pPE3ybTaTam
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(GOPMAIUIO PaA3JIMYHBIX BUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHHUMATh U (POPMYIIUPOBATH CYKJI€HHSI B COOTBETCTBUU C YCIOBUSMHU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZIe OOCYXXJIEHHUsI 3aJlaBaTh BOINPOCHI MO CYIIECTBY OOCYXIAAE€MOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3IMuMe M CXOACTBO MO3UIMUH, B KOPPEKTHOH (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIH UHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JeSTENbHOCTH, TUTAHUPOBATH OPTraHU3AIMI0 COBMECTHOM DPAaOOThI, paclpeneisiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUH TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (TpU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIAacCU(pUIMPOBATH  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHMS  JJif
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAJIbHOE 17§ OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAHHUKOB PA3JIMYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMHU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPU PEIIEHUH MAaTeMAaTHYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIIM3UPOBATH pPEAJbHBIE CUTYAllMH, MPUMEHATh M3YYECHHbIE MOHATHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJieMbl, MOJEIUPOBATh pealbHBIE CUTYyallUd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH MU TEOpeM, ammapara ajareOpbl, pelaTh MpPaKTUYECKHe 3aJayd,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS I€OMETPUM Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LIMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEPUPOBATh MOHATHIMH, CBI3aHHBIMU C TEIaMU BPALIECHUS: LIUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MTOJIY4YEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB WM TN BpaIleHUS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOZHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C KOMOWHALMSAMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WUJIU TEJO
BpaIllCHUs;

BBIYMCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMAMHU
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUUECKHE 33a/1a4l Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A MPHU PEIICHUH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa30BaHus MO100US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaijiebHbie
OCHOBAHHMIO Y MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJI30BaTh METOABl MOCTPOEHUS CEYEHUMN: METOJ CIEIOB, METOA
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYECKHe (PaKThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 33a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJYYEHHBIC  3HAHUS HA  MPAKTUKE:  CPaBHUBATh,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE TIOUCKA PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(miynﬂpHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHcTBe 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[ToHsITHS cCTEepeOMEeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeaHbI OTPE3Ka
[ToHsTHS: TTIepeCceKaONUecs TIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

[TonsaTus: nepecexaronuecs mIoOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, U300paKeHIe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U MEPBbIE
cienctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N3o6pakeHune ceueHnit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
péopa. MzoOpaxenue nepecevyeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiuuBanue
MIOCTPOCHHBIX CEUEHHUH pa3sHBIMH LIBETAMU

14

Merton cnenoB 1Sl TOCTPOCHUST CEUCHHI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHHUI.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX Y€PTEKEH U 3aIUCh [1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUMOHANIBHBIX OoTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOopenue mianumerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX YepTexax. Mctopus pazputus
IJIAHUMETPUU U CTEPEOMETPUH




23

Kontponbhas padota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpenuBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamienbHble IpsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX MapajuleabHbIX OpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢buryp B napajiebHON NPOSKIUU

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOJII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapanaenbHOCTh MPSAMOM U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
napajuIeTbHOCTH TPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
napajuIeIbHOCTBIO IPSIMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIeJIbHOTO ApYyroy npsmoii. Pacuér
OTHOILCHUN

33

[TapannenpHast npoeKUUs, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CoicTa
napasuieNienunea1a u mpusMbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIIICKAILYIO TAaHHOM
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuIeabHbIX INIOCKOCTEN: O
[1apaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH JBYX MapauIeIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax MapajleabHbIX NPIMEIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN TIPSMOM ¢
ABYM: MTapaJlJICIbHBIMU INIOCKOCTAMUA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MIPSMOYTOJIBHOM TapajuiesIeuIe e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTD NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMbIE B MHOTOTpPaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAuKyISp U HAKJIOHHAS.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema o TpEX nepHEHAUKYIApAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKyYISAPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IBbI C IIOMOILBIO
OPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH NPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHTh EPICHIUKYIISPHIL:




CUMMETpPHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yyroa MEXAY NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYIISPHBIX TPEThE! MIOCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napajuieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKre U PUKIIATHBIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJlICJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIHNBAIOIUMHACA IIPSAMBIMU B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapasuienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykiisie MHOTOrpaHHuKU. Teopema 1
Diinepa
Beinykisie MHOTOrpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O000111IeHNE U CUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTpE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanuTHYeCKHEe METO/Ibl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEIUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
IJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

3anmaun 00 yaBoeHUU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJia

32

O06BEM Tema. O0BEM PAMOYTOIBLHOTO
napaiesienumne/a

33

HpI/IKHaI[HLIe 3aaa4u, CBA3aHHBIC C
BBEIYHCJICHHEM 00BEMa IPAMOYT'OJIBHOT'O
napauiCaCrmIicaia

34

CrepeoMeTpHueCcKHe 3a/1a4M, CBA3aHHBIE C




00BEMOM MPSMOYTOIBHOTO

napajuiesienumnea

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpana. Oopém
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 ornpenenéHHoro urerpaiga. OobsEmM
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHuecKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM

44 " 0
PU3MBI

45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBo HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTu. Konyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By n n3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bu 1 n300pakenue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéuHoro uuterpana. OobpEm
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
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