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HOACHUTEJBHASA 3AIINCKA

I'eomerpust siBiseTCSI OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oOuiero o0Opa3oBaHMs, TakK Kak OO0ECIEeYMBAE€T BO3MOXHOCTb H3yUEHUS
JUCLIUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANPABIEHHOCTM W INPEIMETOB
ryMaHUTapHOTO IHKiIa. [IoCKONbKY Torudeckoe MblluieHne, GoOpMUpyEeMOoe pU
M3YYCHUH  OOyJaromIMMHCS  TOHATUHWHBIX  OCHOB  TE€OMETpUH, IIpHU
J0Ka3aTeJIbCTBE TEOPEM U OCTPOCHHH LIEMIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pPELICHUY T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUIATh U ONPOBEPIaTh THIIOTE3bI
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUH 33a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]aY.

Llenp ocBoeHuss mnporpammbl yueOHOro Kypca «l'eomeTpus» Ha
yrIyOJl€HHOM  ypOBHE —  Pa3BUTHE  HMHAMBHIYaAJIbHBIX  CIIOCOOHOCTEN
oOyyarolmuxcsi Ipu HU3yYEHUH T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
obnactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecledeHHe BO3MOXKHOCTU
MpUOOPETEHUSI U UCIIOJIb30BaHUs 00Jiee NIyOOKHMX M€OMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUYHBIX TEOMETPUH, M HEOOXOAUMBIX [UISI YCHEUIHOrO
npo(eCCUOHATBHOTO  O0pa3oBaHMs,  CBSI3aHHOTO  C  HCIOJb30BAaHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMU 3aa4aMu Kypca F€OMETpHHM Ha YIriyOJI€HHOM YPOBHE,
PaCHIMPSIONIMMU U YCUITUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne MPEACTABICHHS O T€OMETPUM KaK 4YaCTH MUPOBOU KYJIbTYpbI
1 (OpMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak O
BKHEHUIINX MAaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMHUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHATUHHOrO ammapara Io
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(opMupoBaHHE€  yMEHHS  BIaJE€Thb  OCHOBHBIMM  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX U UX OCHOBHBIMHU CBOMCTBaMH, 3HAaHHUE TEOPEM,
dbopMyn U yMEHUE MX NPUMEHSATh, YMEHUS JT0KA3bIBaTh TEOPEMBbI U HAXOJUTh
HECTAHJIAPTHBIE CIIOCOOBI PEIICHNUS 33/a4;

(¢opMupoBaHHE YMEHHUs paclo3HaBaTh Ha YepTekKax, MOACIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tejla BpallleHus, KOHCTPYHpPOBAaTh
reOMETPUUECKUE MOJIENH;

dbopmupoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO
MOCTPOCHUS MaTeMAaTUYECKUX TeOopHuil, (OpMUPOBAHHE TOHUMAHUS POJIU
AKCHOMAaTUKH MPY IPOBEJIECHUH PACCYKICHU;



dbopMHpoOBaHUE YMEHHMS BJIAJIETh METOJIaMU JOKA3aTE€IbCTB U AJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJCHUS B
XOJIe PEIICHHS CTEePEOMETPUYECKUX 3aJa4 M 337a4 C [PAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHUE  TPEACTABICHUS O  HEOOXOAMMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHHM U POJIU
aKCHMOMATHKH B TIPOBEJICHUU JETYKTUBHBIX PACCYXKICHUMN;

pPa3BUTHE W COBEPLICHCTBOBAHWE MHTEIUIEKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyJaronmxcs, MTO3HaBaTEJIbHON aKTUBHOCTH,
HCCJIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTU MBIILIEHUS, HHTEPECA K U3YUYECHHIO
re€OMETPUU;

(dopmupoBanue (YHKIMOHATBHON I'PaMOTHOCTH, pEeJIeBaHTHOM
r€OMETPUU: YMEHHsI PAclo3HaBaTh NPOSBICHUS T'€OMETPUUYECKUX MOHSATHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B PEATbHBIX MXU3HEHHBIX CUTyalUsIX U TpH
U3yYEHUU JIpYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEalbHBIX CHTyalud, HWCCIEAOBAHUS
OCTPOEHHBIX MOJIEIIEH, HHTEPIIPETALMH NIOJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJZIEpKATEIIbHBIMU JTUHUSAMU y4eOHOTo Kypca «l'eomeTpusi»
B 10-11 knaccax saBmsrorcs: «lIpsmMple W IIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel #u KOOpAWHATHI B
IPOCTPAHCTBE», «J{BHIKEHHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OMEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM HA YTIyOJEHHOM YpOBHE OOYyYEHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIepKaTeIbHBIM JIMHUAAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUH paclpenessieTcss He TOJbKO II0
COJep)KaTeNbHBIM JIMHUSAM, HO U 10 roaaM oOyuenus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpPOrpaMmbl, paclpelieiEHHBIM MO0 rojaM O0y4YeHus,
CTPYKTYpHPOBAaHO  TakkMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMTTHAIBHBIM BOIIPOCaM 00ydJaroniuecss o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIAET OpPraHU30BaTh OBJAJCHUE TEOMETPUYECKUMHU TOHATUSAMU U
HaBBIKAMM TIOCJIEIOBATENbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIIUIA
OPEEeMCTBEHHOCTH, a HOBbIE 3HAHUSA BKIOYaTh B OONIYIO CHUCTEMY
reOMETPUUYECKUX MPEICTaBICHUNA OOYyYaromMXCs, pacuupss U yriyomnss eé,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus i auddepeHumnanuu oOydeHHUs, TOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECIeUnuTh YriayOiaeHHOe
M3Yy4YEeHHE T€OMETPHUH KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;



MOJTOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMATUKHU C
yu€ToM BbIOOpa Oyaymieil mpodeccuu, odecreunBas MpeeMCTBEHHOCTh MEXKITY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha usydenue yueOHOro kypca «l'eomerpusn» Ha YriyOJE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B He/IIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe IPsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
MapajulesIbHble M CKpeluBaromumecs npsmele. lIpu3Hakm cKkpemmBarommxcs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEHW B MPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTH TPEX NPSIMBIX,
[apajuIeIbHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300paxkeHrne ¢Guryp. OCHOBHBIE CBOWCTBA Mapajui€IbHOIO
npoekTupoBanus. M3o0paxenue ¢uryp B mapajuieIbHONM MPOEKLUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[TapannenbHOCTh  IIJIOCKOCTEH:  MapajleibHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuleJbHbIX IUIocKOocTel. IIpocrtelinmme mNpocTpaHCTBEHHBIE (QUIypbl Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICTENUIIE, TOCTPOCHUE CEUEHU .

[leprieHAMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIEIbHBIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU NPSIMOM M IUIOCKOCTH, TE€OpeMa O MPsIMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHOE IIPOEKTUPOBAHMUE.
[lepieHAMKyNISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
IleprieHIMKYISAPHOCTh  IUIOCKOCTEN: IIPU3HAK IEPIEHIUKYJIAPHOCTH IBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSAMOU U IIOCKOCTHIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA Yyrojl ABYIPAHHOIO yrijla. TpEXrpaHHbIM U MHOTOIPAHHBIE
yrabl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAaHHOTro yria. CBOMCTBA IUIOCKUX M
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buabl MHOTOIrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yroiapHas
npusMa, OpsiMasi U HaKJIOHHAs TNPHU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npusMsbl. [lapamenenunen, npsMOYrOJIbHBINA MMAPAJUICIICIIUIE] U €0 CBOMCTBA.
Kparuaiiiirie mnyTd Ha MOBEpPXHOCTM MHOTOrpaHHuka. Teopema Jinepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuia,



npaBWJIbHAs U yceu€HHas mnupamuabl. CpoiicTBa pédep M OOKOBBIX T'paHEl
IpaBUIbHOW NupamMuel. [IpaBuiIpHbIE MHOTOTPAaHHUKH: NIPABUIIbHAS NIPU3MA U
IpaBWJIbHAs NHMpPaMHJIA, NPABWIbHAS TPEYroJibHAs NMHUpPaMHAA U IPaBUIIBHBIN
Terparap, kyo0. IlpencraBineHue O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
TOJIEKa’Ip U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IIOIIalb OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOU MPHU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABWIBHOW MHPAMHUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMUIbI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpHUS B IPAaBWJIBHOM MHOTIOTPAHHHUKE: CUMMETPUS
napajulesienunea, CAMMETPUS NPABUJIBHBIX IPHU3M, CUMMETPHUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABIEHHBIE W IPOTHBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMM:
CJIIO’)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHUE
BeKTOpa Ha uuciio. CBOHCTBA CIOXKEHHMS BEKTOPOB. CBOMCTBA YMHOXXECHMS
BEKTOpa Ha 4ucno. Ilonarne koMIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmoyrosibHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMHU BEKTOpPa M KOOpPAWMHATAMM TOYEK. YTOJ MEXKIY BEKTOPAMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

TeJsia BpaleHus

[TonsATHSA: HTHIMHAPUYECKAs IMOBEPXHOCTh, KOHHWYECKAs TIOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEPXHOCTeH. Tema BpaimeHUs:
UJIUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zauMmHoe pacronoxeHue
chepsl U TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3obOpaxenue Tten
BpaIIeHU Ha TI0CKocTH. Pa3BépTka mummHapa u koHyca. CummeTpus chepsl U
mrapa.

O0bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciaeActBusi u3z He€. OO0bEM mpsMon u



HAKJIOHHOW TMPU3MBI, IWIMHIApPA, OUpaMuabl M KoHyca. OO0bEM 1mapa
1apOBOr'0 CErMEHTA.

KoMOuHanmu Ten BpalieHus U MHOTOTpaHHUKOB. IIpu3ma, BmucanHas B
HWIMHIpP, OMHCaHHas okojo uwinHiapa. llepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl miockocThio. [loHsiTHE MHOTOTpaHHHMKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIMCAHHOW B MHOTOTPAHHHK WU TEJO
BpalICHUSI.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMaas chephl U e€ JacTei.
[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nooOHbIX uryp. IIpeoOpazoBanue nonodus, romorerus. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUid MHOTOTPAHHUKOB M TEJl BPALIECHUSA: CEUYECHHS
UuauHApa (MapajulelbHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHblE OCHOBAaHHUIO U MPOXOJSIIME Yepe3 BEpIIMHY), CEUECHHUs IIapa,
METOIBl IIOCTPOEHUS CEUEHUM: METOJ CJEIO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOrO yMHOXeHMS. IIpsMoyrosbHas
cucTeMa KoopAauHaT B mpocTpaHcTBe. KoopaumnaTel BekTopa. PasmoxeHue
BekTOpa 10 0asucy. KoopauHaTHO-BEKTOpHBIM METOA MpU  PEUICHUU
r€OMETPUYECKUX 3a]1aY.

J/{BMKEHUsS B IPOCTPAHCTBE

JBrxenust nmpoctpanctBa. Otobpaxenus. [[BU>keHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa ABWIKCHMA. Buabl JNBWXKEHUN: TapauIelIbHBIA TIEPEHOC,
LEHTpaJbHAsl CUMMETpUs, 3€pKajbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTHUYECKNX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IHYHBIX CTPYKTYp, SBJICHUM,
MpoNEAYp TPaKIaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUMUCKOMN TPa)KJaHCKOW MACHTUYHOCTH, YBAKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHCKON MAaT€MAaTHUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTH)KCHHUSM POCCHUMCKHX MAaTEMaTUKOB M POCCHHWCKOW MaTeMaTH4ECKOU
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTHXKEHHMM B JIPYIMX HAayKax, TEXHOJIOTHSX,
chepax SKOHOMHUKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOTO IOBEICHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MATEMAaTHYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIMTAHKE:

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTHYeCKUe 3HaHHUsS B
MHTEpecax 3J0poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEeryysipHas (puanyeckas aKTUBHOCTH), (hU3NUECKoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATENbHOCTBIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTEMaTHKOW M €€ MPHIIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTh 3KOJIOTUYCCKOW KYJIbTYPHI, IOHHMMAHWUC BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAJIbHOW CpEeIbl, OCO3HAHWE TJOOATBHOTO XapaKTepa AKOJOTHUECKUX
po0JIeM, OPUCHTAIINS HA MPUMEHEHHE MaTEMaTHYCCKUX 3HAHUH IS PCIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE TTOCTYIIKOB U OIICHKU WX
BO3MOJKHBIX TTOCIIEACTBHIA JISI OKPYXKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHUMAaHHE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NESATCIbHOCTH, ATAloB €€
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEMaTHYeCKOH KyJIbTYpOd Kak CPEICTBOM TO3HAHHS MHpA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATHh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN MaTEMaTHICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHMMATh, (OPMYJIUPOBaTh M  NPEOOpPa3OBBIBATh  CYKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHIAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
yTBepXKACHUM (MpsiMble U OT MPOTHBHOIO), BBICTpAaUBaTh AapryMEHTAIHUIO,
OPUBOJUTH HPUMEPHl M  KOHTPIPUMEPBL, OOOCHOBBIBATH COOCTBEHHbIE
CYXJEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCHEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUsS, MCCIEAOBAHUS, OIEHUBATh JIOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULMTH MHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BbIOMpaTh  MHGOpPMAIUMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEJCTABIATh €€ B pa3luyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LEISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY



3peHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY peUICHHUs
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B X07ie 00CY’KIeHH 33a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYk/1aeMOU TEMBI,
mpoOJieMbl, pelIaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEICTaBIsATh  pPEe3yNbTaThl  pEeHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAlUuU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILAEMbIX JEHCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HX PE3YyJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IPH PpELIECHUN
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBl  JTOCTMOKEHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYAbHOM paboThl MpU peuieHUuH Y4eOHbIX 3a/ay, MPUHUMAThH Lelb
COBMECTHOM NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJIaJga B  OOMMHA  TPOAYKT MO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaromuicss HAyquTCs:

CBOOOZIHO ONEpUPOBAaTH OCHOBHBIMH HOHATHUSMU CTEPEOMETPUU TIPU
pELIEHNH 3a/]a4 U IPOBEJCHUHM MaTeMaTHUYECKUX PACCYKICHUH;
IPUMEHATh aKCUOMbI CTEPEOMETPHUH U CIICACTBUS U3 HUX IPU PEIICHUN
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B IMIPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOZIHO ONEpUpOBaTh MOHATUSIMH, CBS3aHHBIMH C YIJIAMU B
MIPOCTPAHCTBE: MEXAY MPSMBIMUA B MPOCTPAHCTBE, MEXIY MPSAMON U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOZIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpU3MA,
nupaMuja, NpsIMOYroJbHBIN Napajuiesenumne, Kyo);
KJIACCU(PUIIMPOBATh ~MHOTOIPAaHHUKH, BbIOMpas OCHOBAaHMS I
KJIacCU(PUKaLUU;

CBOOOZIHO ONEpUpOBaTh MOHITHSIMM, CBSI3AHHBIMH C CEUEHUEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBINIOJIHATh ~ NApPAJUIENIBHOE,  LEHTPAJbHOE W OPTOTOHAIBHOE
MPOEKTUPOBAHUE (UTYp HA TUIOCKOCTh, BBIMOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  pAa3JIMYHBIMU  METOJAMH,
BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUJIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IpHU3Ma,
MpaMu/ia), TEOMETPUUECKUX TEJI C IpUMeHeHneM hopMyIT,

CBOOOJHO OMNEpUPOBaTh TMOHATHUSMHU: CHUMMETPUS B MPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JIEWCTBHS HAaJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHHUW U
HaXO0)KJIEHUE F€OMETPUUECKUX BEJIMUYMH, IPUMEHSSI U3BECTHBIE METObI



Opy pEIICHMH MaTEeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

MPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIE CPEICTBA U BJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TIPU PEIICHUU CTEPEOMETPUUECKUX
3azay;

U3BJIEKaTh, MPE0oOpPa3OBBIBATh U HMHTEPIPETUPOBATH WH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTaBICHHYIO Ha
yepTexKax U pUCyHKax;

MPUMEHATh TOJYy4YCHHbIE 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh U
aHaJM3UPOBaTh pEANIbHbIC CUTyallud, IPUMEHATh W3YyUYCHHBIC MOHSATHUS
B MpOIECCe IOWCKA PEIICHUs MaTeMaTh4ecku CGhOpMYIUPOBAHHON
po0JieMbl, MOJICIMPOBATH PEabHbIE CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIeNN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUH W TEOpeM, ammapara aiareOphl, pemarh
NPaKTUYECKUE 337a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX
BEJINYUH;

MMETh TMPECTABICHHUSI 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kiaacca o0yyaromuicst HAyquTCs:

CBOOOJTHO OTEpPUPOBAThH MOHSATUSMU, CBSI3aHHBIMU C IIMJIUHIPUYECKOM,
KOHMYECKOM M c]eprudeckoid MOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
MTOJTYICHHUS;

OTICpUPOBATh TOHATHUSAMH, CBS3aHHBIMM C TEJaMHd  BpaICHUS:
UIMHAPOM, KOHYCOM, Chepoii U IIapoM;

pacno3HaBaTh Tenla BpalieHus (UUIUHApP, KOHYC, cdepa u 1map) u
OOBSCHSATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHNE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAICHUS,
00BEMBI U TUTOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpPMYT;

CBOOOJTHO OTIEPHPOBATH TMOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU
TeJd BpAIICHWS W MHOTOIPAHHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
chepy U onmUcaHHBIN OKOJIO cdepbl, chepa, BIUcCaHHAsT B MHOTOTPAaHHHUK
WJIU TEJIO BPAIllCHHUS,

BBIYHCIIATH COOTHOIICHHUS MEXKIY TUIOMIAASIMH IOBEPXHOCTEH U
00BEMaMH 1TOJTOOHBIX TEI;



U300pakaTh M3y4yaeMmble (PUTYpPbHI, BBIMNOJIHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUECHUS TEJ BPALLICHHUS;

M3BJICKaTh, MHTEPIPETHUPOBATH M MPEoOpa3oBhIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypaxX, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINOJIHATH ONEPAIMU HAJl BEKTOPaMHU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelarb TEOMETPUUYECKHE 3aa4yd Ha BBIYMCICHUE YIIIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMM, BBIUYHCIIEHUE PACCTOSSHUM OT TOYKH [0
IJIOCKOCTH, B II€JOM, Ha IPUMEHECHHE BEKTOPHO-KOOPJIUHATHOIO
METO/Ia IPU PELICHUH;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C JBIKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeN BpallleHUsl TMpu
MApAJUICIIBHOM TEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPUH, IIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00US;
CTPOUTH CEUYEHUsT MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
quauMHAapa (mapamiesibHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapajuieNbHbIE OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

HCMOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHUI: METOH CJIEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METOI IIEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKAa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUUECKUEe (HaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
IIPUMCHEHMS 3a/IaHbI B SIBHOM 1 HESIBHOH (hopMme;

pelars 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTeéMaTHUYECKHMX OTHOUIECHHN H
HAXOXJICHUE T€OMETPUUECKUX BEJINYMH;

MPUMEHSTh MIPOTPAMMHBIE CpencTBa u AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TPU PEMIEHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh  MOJIyYCHHBIE 3HAHUSI HA MNPAKTUKE: CpPABHUBATH,
AHAIM3UPOBaTh W OLICHUBATh pPEaJbHbIC CUTyalluH, TPUMEHSThH
W3YUYECHHBIE MOHSATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eckKu CcHOPMYIMPOBAaHHON  MPOOJIEMBbI, MOJACIUPOBATH
pEAIbHBIE CUTYAIlMU HA SI3bIKE T€OMETPHUU, UCCIEN0BATH ITOCTPOCHHBIE



MOACIM C HCIIOJIb30BAHUCM TI'COMCTPHUYCCKUX MOHITHHA H TCOPCM,
alirapara anre6pf>1, pelmiaTtb IIPAKTHYCCKHUC 3aJdadd, CBSA3daHHBIC C
HaX0XACHUCM I'COMCTPHICCKHUX BCIIMYINH,

HMCTL IPCACTABJICHUA 00 OCHOBHBIX 3dTaIlax Pa3BUTHA T'COMCTPHU KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B g
POCTPAHCTBE
4 [leprieHIUKYIAPHOCTD MPSIMBIX H 25
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTossHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHHG, 0000I1IeHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 2
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0
- 102 8 0

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TIIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka

[ToHATHS cTepeomeTpun: TOUKA,
npsimMasi, JI0CKOCTh, IIPOCTPAHCTBO.
OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PUCYHKE IIJIOCKOCTH, ITapajlIeIbHbBIX
HpSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[TonsTHA: EpeceKarmuecs IIOCKOCTH,

Mepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

01.09.2023

04.09.2023

07.09.2023

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U I0CKOCTh;
HOJYTIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, H300paKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYIOINUX 00BEKTOB
MHororpaHHuKH, H300pakeHne
IPOCTEHIINX NPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIUX 00BEKTOB

11.09.2023

14.09.2023




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IJIOCKOCTEHN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

15.09.2023

18.09.2023

21.09.2023

10

11

12

13

N306paxkenue ceueHni nupaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxeHue
nepeceueHsl MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBan#e moCTPOCHHBIX CCUCHHM
pa3HbIMH [IBETaMU

N300pakeHre CeueHU MUpaMuibl,
Ky0a ¥ MPU3MbI, KOTOPbIE TIPOXOJISAT
yepes ux péopa. M3obpaxenue
TIepeceueHsl MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBaHye mOCTPOCHHBIX CCUCHHIM
Pa3sHbBIMH IBETaMU

N3ob6pakenue ceueHuit mupamu/sl,
KyOa ¥ MPU3Mbl, KOTOPbIE IPOXOASAT
yepes ux péopa. M3obpaxenue
nepecedeH sl MOTYYSHHBIX MJI0OCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

N300pakenue ceueHni mupaMupl,

22.09.2023

25.09.2023

28.09.2023




Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOJSAT
yepes ux péopa. Mzobpaxenue
HepeCeUCHUS MOJTYUYECHHBIX IIIOCKOCTEH.
PackpaiiimBaHue MOCTPOCHHBIX CEUCHHUN
Pa3HBIMHU IIBETAMH

29.09.2023

14

15

16

Merton cnenoB 1yl TOCTPOEHUS
CEUYECHUU

Merton ciie1oB ISl TIOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEN

Merton cie0B s MOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

02.10.2023

05.10.2023

06.10.2023

17

[TocTpoeHue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOEHUS

09.10.2023

18

[TocTpoeHue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pedpax.
Co3aHne BBIHOCHBIX YepTexel u
3aIMCh IIAr0B MOCTPOEHUS

12.10.2023

19

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aIMCh IIAr0B MOCTPOCHUS

13.10.2023

20

ITocTpoeHune ceueHnii B mUpamMmue,
KyOe 1o TpéM ToukaMm Ha pedpax.

16.10.2023




21

22

23

CoztaHue BBIHOCHBIX YepTexel U
3aI1Ch MIArOB MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[MonoOue TpeyrobHUKOB

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
pPa3BUTHS TJIAHUMETPUH U
CTEpEOMETPUH

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

19.10.2023

20.10.2023

23.10.2023

24

B3anMHOE pacnosioKeHUe NpsIMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsimble. [Ipru3Haky ckpemuBaromuxcs
npsimbIx. [lapanensHblie npsmMele B
IIPOCTPAHCTBE

26.10.2023

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
napajjieJIbHON TaHHOU IPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JlaHHOM mpsiMoi. JlemMa o nepeceuenun
MapaJUIEIbHBIX MPSAMBIX INTIOCKOCTHIO
[TapamienbHOCTD TPEX MPSAMBIX.

Teopema o Tpéx mapaienbHbIX
npsiMbIX. TeopeMa 0 CKpeIMBaroIuXcs

27.10.2023

09.11.2023




27

28

29

IIPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapauieTbHON
MPOCKIUU

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJI
MEXIY NPSMBIMU

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
PacoI0KESHUEM MPSAMBIX B
IIPOCTPAHCTBE

10.11.2023

13.11.2023

16.11.2023

30

[TonATHS: mapamIeTbHOCTD NPAMON U
IIJIOCKOCTH B TIIpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
IIJIOCKOCTH

17.11.2023

31

I'eomerprueckue 3a1aun Ha
BBIYMCIICHUE U I0KA3aTENIbCTBO,
CBSI3aHHBIC C [1APAUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B IIPOCTPAHCTBE

20.11.2023

32

[TocTpoenue ceuenusi, MPOXOIAIIETO
yepe3 JaHHYIO IPSIMYIO Ha YepTexke U
[apajuIeJIbHOTO APYrou npsamMoit. Pacyér
OTHOLLEHUN

23.11.2023

33

[TapannensHas npoeKkuusi, IPUMEHEHHE




JUTSI TIOCTPOCHHUS CEUSHUH Ky0a u
napauienenunena. CBoicTea
napajuieNienumne1a u Ipu3Mbl

24.11.2023

34

35

36

37

38

[TapannensHble iockocTu. [Ipu3naku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napauieIbHOCTH U
€IUHCTBEHHOCTHU IJOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKyY, He
MPUHAICKALTYIO TAHHOU IJIOCKOCTH U
CIIECTBHS U3 Heé

CBolicTBa napauiesIbHBIX IJTIOCKOCTEH:
0 MapauICIIbBHOCTH MPSMBIX
nepecedeH sl Mpy NepecedeHnt IBYX
napajieIbHbIX MJIOCKOCTEH TpeThen

CBolicTBa napajuIeIbHBIX TNIOCKOCTEN:
00 oTpe3Kax napausenbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXKIY MapalieTbHbIMU
IUIOCKOCTSIMH; O NIEPECEUEHUH MTPSIMOU C©
JBYMs TapajIeNIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa na
IJIOCKOCTH

27.11.2023

30.11.2023

01.12.2023

04.12.2023

07.12.2023

39

40

41

IToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesaenunena

Boruncnenue 1MH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM IapajuleIeIuIe e

08.12.2023

11.12.2023

14.12.2023




42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

15.12.2023

43

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

18.12.2023

44

45

46

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

IInockoctu u NEPNECHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

21.12.2023

22.12.2023

25.12.2023

47

[IeprieHauKyIsp ¥ HAKIOHHASL.
[TocTpoenue neprneHIuKyIsIpa U3 TOYKU

Ha IIPSMYIO

28.12.2023

48

49

[lepnieHMKYNIAp U HAKIOHHASL.
[TocTpoeHne neprneHANKYIsApa U3 TOYKH
Ha MPSIMYIO

Teopema o TpEX mepreHANKYIsIpax
(mpsimast u oOpaTHast)

29.12.2023

11.01.2024

50

TeopeMa 0 TpEX MepHeHANKYIApax
(mpsimast U oOpatHas)

12.01.2024




Yron Mexay CKpeluBarOIUMUCS

51
IPSIMBIMU 15.01.2024
[Touck neprneHANKYISIPHBIX MPSMBIX C
52 MTOMOIIBIO TIEPIICHANKYJISPHBIX
P P 18.01.2024
TIOCKOCTEH
53 OpTOroHanbHO€ MPOEKTUPOBAHUE
19.01.2024
[locTpoenue ceuenuii kyoa, MpU3Msl,
54 OPaBUILHON MUPAaMHUAEI C IOMOIIBIO
P P 22.01.2024
OpPTOTOHAILHOM MPOCKIINH
[TocTpoenue ceuenuii kyba, mpu3Msl,
55 OPaBUILHON MUPAMHUAEI C IOMOIIBIO
P P 25.01.2024
OpPTOTOHAILHOM MPOCKIINH
CuMMeTpHs B MPOCTPAHCTBE
56 OTHOCHUTEJIbHO TUI0CKOCTHU. [InockocTn
. 26.01.2024
CUMMETPUN B MHOTOTPaHHHKAX
57 [Tpu3Hak neprneHuKyIIPHOCTH TPSIMOK
Y TJIOCKOCTH KakK CIEACTBUE CUMMETPUU 29.01.2024
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
58 .
pacCTOSTHUM OT TOYKHU JI0 TITIOCKOCTH 01.02.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
59 .
pacCTOSTHUM OT TOYKHU JI0 TNTIOCKOCTH 02.02.2024
CrocoObl ONyCTUTh NEPIIEHANKYISPHI:
60 CUMMETpHUS1, CABUT TOYKHU I10
P, © ! 05.02.2024
napauIeTbHON MPSMOiA
61 CnBur no HenapauieabHON IPSIMOH,




62

63

U3MEHEHUE PACCTOSHUM

KoHntposnbhas pabora "B3auMHoe
pacrojoKeHue MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTse"

[ToBTOpEHUE: Yyroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUSA B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

08.02.2024

09.02.2024

12.02.2024

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

15.02.2024

65

I'eomerprueckre METObI BBIYMCICHUS
yrila MeXAy MpsSIMBIMU B
MHOTOI'PAHHHUKAX

16.02.2024

66

67

JIByrpansslii yroa. CBoiCTBO
JIMHEWHBIX YIJIOB IByTPAHHOTO yria
[TeprieHauKyIApHBIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIAPHBIX
IIJIOCKOCTEMN

19.02.2024

22.02.2024

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOM
NEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHUKYIISPHBIX TPEThEN
IJIOCKOCTH

26.02.2024

69

[IpssMOYTOJIBHBIN MTapajuIeIeIuIe];
KyO; U3MepeHus, CBOMCTBa
IIPSAMOYTOJIBHOTO ITapajuleIICUIIe1a

29.02.2024




70

71

72

TeopeMa 0 rMaroHany NpsAMOYTrOJIbHOTO
napajulelieuIea u CIeCTBUE U3 Heé

CrepeoMeTpHuuecKkre U MpUKIIaIHbIe
3aJ1a4uM, CBA3aHHbBIE CO B3AUMHBIM
PacCIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUBAIOIIHECS
MMpsAMBIC, ITApAJJICIIbHBIC IIJTIOCKOCTH B
CTaHAAPTHBIX MHOI'OI'PaHHUKAX

01.03.2024

04.03.2024

07.03.2024

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPAMBIX,
pPacCcTOSTHUE MEXKY CKPEIIMBAIOIIMMHUCS
MPSIMBIMU B IPOCTBIX CUTYAIIHIX

11.03.2024

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

14.03.2024

75

76

77

Beluncnenue paccTosHUN MEXIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHANKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBaA s
TpeXTrpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUIS TPEXTPAHHOTO yIiIa

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reoJ/Ie3NYecKue JMHUU Ha 3eMie

15.03.2024

18.03.2024

21.03.2024

78

KonTtponbnas pabota "Y1ibl u
paccrostHus"

22.03.2024




Cucremarusaliiis 3HaHUH

7
o "MHOrorpaHHMK 1 €ro 3J1eMeHThI" 01.04.2024

80 [Tupamuga. Buasl nupamu.

[IpaBunbpHas nupamMuga 04.04.2024
81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

[IpaBunpHas npusma 05.04.2024
82 [Ipssmoit napaienenunen,

IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo 08.04.2024
83 Boinykisle MHOrorpanHuku. Teopema

Oitnepa 11.04.2024

Brimykisie MHOTOTpanHuKH. Teopema
84 Oitnepa. [IpaBunbHbie 1 12.04.2024

HOJIyIPaBUIbHBIE MHOTOTPAHHUKHU
85 KonTposabnas pabora

"MHororpaHHuku" 15.04.2024
86 [ToHsiTHE BEKTOpa Ha MJIOCKOCTHU U B

MIPOCTPAHCTBE 18.04.2024
87 CymMma BEKTOpOB 19.04.2024
88 Pa3zHOCTh BekTOpOB 99 04.2024
89 [IpaBuno napamnenenunena 95.04.2024
90 YMHOK€HNE BEKTOpa Ha YNCIIO0 96.04.2024
91 Paznoxxenne Bektopa 1o 0azucy Tpéx




BEKTOPOB, HE JICKALIUX B OJJTHON

29.04.2024

IUIOCKOCTH
92 CkansipHOE ITPOU3BEACHUE 1 02.05.2024
93 Berrunciienue yria Mexay BEKTOpaMu B 1

IIPOCTPAHCTBE 03.05.2024
94 I[Mpocreiimue 3a1a49m ¢ BEKTOPAMU 1 06.05.2024
95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMHu 1 10.05.2024
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 13.05.2024
97 IIpocrelimmue 3a1a4n ¢ BEKTOPaMHU 1 16.05.2024
98 O000111eHNEe U cUCTEMATH3AIlNs 3HAHUH 1 17.05.2024
99 O0001IeHrEe U CUCTEMATH3aLMs 3HAHUI 1 20.05.2024
100 Hrorosast KOHTPOJIbHAs paboTa 1 23.05.2024
101 Hrorosas koHTposIbHAs paboTa 1 24.05.2024
102 O6001IEHre U CUCTEMATH3AINS 3HAHUMA 1 27 05.2024

OBHIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME




11 KITACC

KosnuuyectBo 1yacos DJIEKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[ToBTOpenue Temol "KoopauHaTel
1 BEKTOPA Ha TUIOCKOCTH U B 1
npocTpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOopenue Temsl "Boruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
IToBTOpEeHME TeMBI "Y paBHEHHE
4 MIPSIMOM, IPOXOJAIEN YEPE3 ABE 1
TOYKH"
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,
5 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1




MCKAY MNPSAMBIMH B MHOT'OI'pPaHHHUKAX

AHanuTHYECKHUEe METO/IbI pacuéTa yria

11 MEXy IJTIOCKOCTSIMU B
MHOI'OI'paHHHKaX

12 dopMya pacCTOsIHUSA OT TOYKH 10
IUIOCKOCTH B KOOpAMHATaX

13 Haxoxxnenne paccTossHUI OT TOUKA 10
TUIOCKOCTH B KyOe

14 HaxosxneHue paccTosHUM OT TOUKU 10
IUIOCKOCTH B NPaBUJILHON MUpaMuJie

15 KonTtponpHas pabora "AHanutudeckas
reomeTpus"

16 CedeHust MHOTOTPaHHHUKOB!
CTaHJApTHBIE MHOTOTPAHHUKHU

17 CedeHunss MHOTOI'PaHHHUKOB: METOJ
CJIEIOB
CedeHust MHOTOTPaHHHUKOB!

18 CTaHJapTHBIE TNIOCKOCTH, TIEPECEUCHUS
OPSMBIX M IJIOCKOCTEN

19 [MTapannensHbIe TPSMBIC U THIOCKOCTH:
napaiesbHbIe CEUYCHHS

20 [TapannenbHble TpSMbIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble TpSMbIE U TUIOCKOCTH:

21 YIIIbI MEXY CKPELMBAIOIIUMUCS

MMpAMBbIMHA




22

[IepnieHauKyIspHBIC MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U

IPAMBIX, CUMMETPHHU MHOI'OI'PAHHHUKOB

23

24

25

[lepnenauKynsipHbIe PsIMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
HEepIEeHIUKYIIsApax
[TepnieHauKyIIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: TUIOIIAAH

MHOT'OYTOJILHUKOB, (DOPMYITBI JJIsI
TJI0IIAIEH, COOOpaKEHHUS IO 100U

26

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (JOPMYJIBI AJIs
riomiaien, cooopakxeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKEeHUsI IO 100Ut

28

29

30

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anust
Ha 9aCTH, COOOpaXeHHUs OO0
[Tnomaau ceyeHunii MHOTOTPaHHUKOB:
TUTONIA/IA TIOBEPXHOCTEH, pa3pe3anust
Ha YacTH, COOOpaKeHUs o100us
KonTponbnas padota "IloBTOpenue:
MHOTOTPaHHHUKH, CEUEHUS




31

MHOTOTPaHHHUKOB"

O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napaiesenue/a

32

3anmaun 00 yaBOCHUU Ky0a, O
KBaJIpaTtype Ky0a; O TPHCEKILUH yriia

33

34

35

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO TIapaslIeyICITHITe 1A

[TpuknanHble 3aauu, CBA3aHHBIE C
BBIUHMCIICHEM 00bEMa
IPSAMOYTOJIBHOTO Napajulesienunesia

O0BEM MIPAMOIA TPU3MBI

36

37

38

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C BHIYMCIEHUEM 00BEMOB
IPSAMOM TIPU3MBI

[TpuxnanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO
onpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Breruncienne 006EMOB TEJ ¢ TOMOILBIO
onpenenéHHoro uuaTerpaiga. Oobém
MTUPAMU/TBI

40

®opmyna 00bEMa MUPaMUIbI.
OTHomeHne 00BEMOB TTUPAMUT C
0o0LINM YTIIOM




41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHrne 00BEMOB TUPAMH]T C
00LIUM YIJIOM

42

43

CrepeoMeTpHUSCKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOMI
MIPU3MBI

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU IMUPpaMH bl

44

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

45

46

47

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

[Tpumenenne o6bEMOB. Boruncnenue
paccTosiHUSA A0 INIOCKOCTH
Kontponbnas padota "O0bEM
MHOTOTpaHHHKaA"

48

49

50

Hunuaapuyeckasi MOBEPXHOCTbD,
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU

umuaap. [psamoi KpyroBon HUIUHAD.
[Tmomaar MOBEPXHOCTH NWIIMHIPA
Konnueckas noBepXHOCTD,
o0pa3yronine KOHUIeCKOu
nosepxHoctu. Konyc

51

CedeHne KOHYyca MI0CKOCTBIO,




52

MapasuieIbHOM III0OCKOCTH OCHOBAHUS

Yceu€nnsriii konyc. M3o0pakenune
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUHN IMIUHIPA,
KOHYca

CrepeomeTpHuyecKue 3a/1aun Ha
JI0Ka3aTelbCTBO U BBIUUCICHHE,
IIOCTPOCHHUEM CEUYEHUN LIWINHIPA,
KOHYCa

IIpuxnagHelie 3a1a4n, CBSI3aHHBIE C
LWJIMHAPOM

58

59

IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C
UWIAHAPOM

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue
mapa

61

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl




IUIOCKOCTBIO. Buj 1 m300pakeHne
mapa

VYpasuenue chepsl. [Lmomans chepsr u

62 B, .
e€ yacrei

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuuecKue 3aauu Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO
CrepeomeTpHuuecKue 3a/1aun Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

66 [TpuknanHele 3a7auu, CBA3aHHBIE CO
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha

67 IUIOCKOCTH, BBIYMCIIEHUS B
OKPY)KHOCTH, CTaH/IapTHbIE TIOJJO0MS

68 Pa3znuunble kOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

71 Koutponbnas padora "Tena u

MIOBEPXHOCTHU BpauieHus"




72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIro HUujiInHApa
Boruncienne 00bEMOB TeJT ¢ IOMOIIIBIO

onpenenéHHoro uuaterpaiga. Oobém
KOHYyCa

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C BEIYUCIIEHHEM 00HEMOB
OWIMH]pa, KOHYyCa

76

77

78

79

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Y TUIOIIAU TTOBEpXHOCTEH Te"

OOBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUeCcKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKTopa

[Tpuxnanueie 3anaun no reme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaaso cepbl. COOTHOIEHUS
MEXy IUIOIAIMU TIOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTrpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




80

TeJI U IUIOLAiel IOBEPXHOCTEH

KoHntponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mmme cBoCTBa IBMKCHHUI

82

Buap! nBukeHnil: napaieIbHbIN
MIEPEHOC, IEHTPAJIbHAS! CHMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

84

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

['eomeTpHuuecKue 3a1a4u Ha
NIPUMEHCHHE JIBHKCHHSI

85

Kontponbnas padota "BekTops! B
npoctpaHcTae”

86

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"ITapanienbHOCTb MPSAMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

87

88

O6o06matomee moTopenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHMIA:
"BekTops! B mpocTpaHcTBe"

Ob6o6maromiee nosropenue 11 nonsTuit




1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

89

90

91

92

93

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIMs 3SHAHUMN:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maroriee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Hroropas KOHTPOJIbHAA pa60Ta

94

95

96

HtoroBast KoHTpoJIbHAs paboTa
[ToBTOpeHnue, 06001IEeHNE U
CHCTeMaTH3alus 3HAHUH

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HaYKH U €€ POJIb B Pa3BUTUU




97

98

99

100

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Ucropus pa3BuTus CTEpeOMETPUH Kak
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




OBIIEE KOJIMYECTBO YACOB I1O0

102
[TPOTPAMME 0







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






