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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00ECIIEYUBAET BO3MOXKHOCTh U3yUEHUS JTUCIIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IHUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMUCS TMOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUM LIETIOYKU JIOTHYECKUX YTBEP/KACHUN IPU PELIEHUU F€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LMKJA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISIOUIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crenuUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPo(heCcCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBIeHUs O TEOMETPUU KaK YaCTH MUPOBOU KYyJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbI€ ABJICHUS OKPYKAIOLIEro MUPa, 3HAHUE TOHITUIHOTO anmnapara 1o pasaety
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMya M yMEHHE HUX NPUMEHSATh, YMEHMs JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B pEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

(opMUpOBaHNE NOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUs
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU J10KA3aTE€IbCTB M aJITOPUTMOB
pElIeHUs], YMEHMsSI UX NPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B



XO/JI€ PEIICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIECHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHMsI paclo3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMsIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIEOBAHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJlep>KaTeNIbHbIM JIMHUSIM, HO M 10 TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBJIAJICHUEC
re€OMETPUUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEIOBATENBHO U MOCTYMATEIBHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00YyYaIOIIUXCs, pacCIIUpss U yriyossis
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOecreyuTh yriayOnéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEeMAaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 ipodecCuoHaTBLHBIM 00Pa30BaHUEM.
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Ha wusydyenue ydeOHOro Kypca «I['comerpus» Ha YriyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAOIIMECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocTd. [lapannenbHoe M LEHTpallbHOE NPOEKTUPOBAHUE, N300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuiebHOCTh IJIOCKOCTEN: NapauleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAsI U MOJIHAS TOBEPXHOCTh MPHU3MBI.
[lapannenenunen, NpPsAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBWibHas W yced€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHei



IIpaBUIbHOW NHMpaMubl. lIpaBuiibHBIE MHOTOTPAaHHMKHU: IPAaBHJIbHAsA IpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroybHAs NUPaMHUAAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHOM MUPAMU/IBI.

CuMmmeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUH  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Ppas3slIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpa3yoImue TMoBepxHOCcTel. Tema BpamieHUs:
UJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlieHus: Ha TiockocTh. Pa3Béprka mumuHapa U koHyca. Cummerpus chepbl U
mrapa.

O06bEM. OcHOBHBIE CcBOMicTBa 00BEMOB Tel. TeopemMa 00 o00béMe
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBOTo
CeTMEHTA.



KomOunanuu Tenm BpamieHuss U MHoOrorpaHHukoB. IIpusma, BoucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoBEpPXHOCTH LMJIMHJpA, KOHYycCa, IUIOMAAb CPEepbl U €€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALLEHUS: CEUCHUsI LIMIIMHIpA
(mapanjenbHO W TMEPHEHAMUKYJSIPHO OCH), CEUYEHHUs KOHyca (MapauiesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUN: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsmoyronpHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopanHate! Bektopa. PaznoxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a]1ay.

J/{BMKEHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUH: TapaulelbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIEeTrocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE D3THUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
HKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOrO IMOBEJEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUA, BOCTPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATEIbHOCTBIO;

6) TpyaoBOE BOCIUTAHHE:

FOTOBHOCTh K TpyHdy, OCO3HAaHHWE LIEHHOCTH TPYAOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATEMATHYCCKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB W OIEHKH HMX BO3MOMXHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JMeSTeNIbHOCTH, ITarnoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIECIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHWsI 1711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;
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BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOAAIHA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckne AeMCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W AaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, IBICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
IPOBENEHHOTO  HAOMIOJIEHMS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIJBUIAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JJISl PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm mpeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSTENIbHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTHUPOBATH MMOJTYYEHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe W CXOJICTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, HCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1eHCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATH CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATECNBHON  pedIieKCMH  KaK  OCO3HAHMS
COBEPIIIACMbIX JICUCTBUN M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PeIICHHs
MaTEeMaTUYECKOH 3aJ/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHIATH MPUUUHBI
JOCTIDKEHUS I HEJIOCTHUIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBHIX (opMax paboTwl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CPOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIPU
pEeLIeHUH 33724 U IPOBEACHUN MaTEMAaTHYECKUX PACCYKICHHH;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PELICHHUU
F€OMETPUYECKUX 3a/1a4;
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KJIaCCU(PUIIMPOBATh B3aMMHOE PACMOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMA C yIJaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TIPOCTPAHCTBE, MEXKIAY NPSIMOU H
MJI0CKOCTHIO;

CBOOOJTHO OTNIEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
cBOOOJIHO pAacCMoO3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHHUKOB (IPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaccu(pUIMpoOBaTh ~ MHOTOTPAHHMKH, BBIOMpass  OCHOBaHUS  JUIS
KJ1accuukanuu;

CBOOOJTHO  OMEpUpPOBATh  MOHATHUSAMH, CBS3aHHBIMM C  CEUCHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BEITIOJTHATH napasuieibHOe, HEHTPaIbHOE u OpPTOTOHATBLHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PA3IUYHBIMA METOAMU, BBITIOIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEN ¢ TpUMEHEeHuEeM HopMy;

CBOOOJTHO OIEPUPOBATH MOHITHAMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCb M IUIOCKOCTh CHUMMETPUH, LEHTP, OCh M TUIOCKOCTh CHUMMETPHUHU
buryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHMYECKUX OTHOIICHUU W
HAaXOXKJCHUE TEOMETPUUYCCKUX BEIUYMH, MPUMEHSSI W3BECTHBIC METOJIbI
P PEIICHUN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CII0)KHOCTH,

NPUMEHATh TPOCTEUIINE TIPOTpaMMHBIC CpPEICTBA W AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECKUX 3a71aY;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

OPUMEHSATh TOJY4YEHHbIE 3HAHUS Ha MpPaKTUKE: CpaBHUBATH W
aHAM3UPOBATh PEAbHBIE CUTYAIlMH, MPUMEHATh MU3yYCHHBIC TOHSTHUS B
Ipolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npo0JeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
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UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LUIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJIYYEHHSI TEJT BPAILICHUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAaIlCHHUS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TENI BpAalllCHHS,
F€OMETPUYECKHX TEN C TPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIIUSIMHU Tell
BpallleHusi 1 MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIA B cdepy U
OTKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPaHHUK HIIN TEJIO
BpAIlICHUS;

BBIYHCIIATh COOTHOILICHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MMOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OTIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYMCIICHHUE YIJIOB MEX]Y MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHCJICHHE PACCTOSHUN OT TOYKM O IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSMHU, CBSI3AHHBIMU C JIBDKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB © TEN BpalleHUs MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB WU TEJl BPAUICHHUS: CEUEHUs LHJIMHAPA
(mapasienbHO U MEPIEHIUKYISIPHO OCH), CEYeHUS KOHyca (TapaijieibHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHHMM: METOJA CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akThl JJISi PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJAararollluX HECKOJBKO IIaroB pELICHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelaTh 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEITNYMH;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHATh U3YUEHHBIC
IOHSATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaTh4ecku  C(OPMYITUPOBAHHOW  TPOOIEMBI,  MOJIEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T'E€OMETPHUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4yacTu (PyH1aMEeHTa Pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
Ko,in4ecTBO 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kontpoabusie IlpakTuueckue
n/n NMPOrpamMMbl Bcero 6 6 oOpa3oBaTe/ibHbIE
padoTHI padoThI pecypent
0 bubnmoreka IJOK
1 BBenenue B CTepeOMETPHIO 23 2 https://m.edsoo.ru/7f415fdc
B3auMHOE PacIosioKeHHe NPSIMbIX B 0 Bubmorexa LIOK
2 HpocTpaticTBe 6 0 https://m.edsoo.ru/7f415fdc
[TapanienbHOCTh MPSMBIX ¥ TIOCKOCTEH B 0 Bubmiorexa LIOK
3 HpocTpatcTBe 8 1 https://m.edsoo.ru/7f415fdc
bubmmoreka [JOK
IlepreHUKyISAPHOCTD IPAMBIX U
4 I0CKOCTEli B IPOCTpAHCTBE 25 1 0 https://m.edsoo.ru/7f415fdc
0 butmmoreka [IOK
5 YTIIBI ¥ paccTOSHNUS 16 1 https://m.edsoo.ru/7f415fdc
0 bu6nmoreka IJOK
6 MuororpanHuKH 7 1 https://m.edsoo.ru/7f415fdc
0 bu6nmoreka IJOK
7 BekTophl B IPOCTpaHCTBE 12 1 https://m.edsoo.ru/7f415fdc
[ToBTOpEHHE, 0000IEHNE M CUCTEMATH3ALMS 0 bubamorexa [IOK
8 S 1 https://m.edsoo.ru/7f415fdc

3HaHUHU
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaunmMenoBanue pa3iejioB U TeM nudpoBLIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
0 bubmuoreka [JOK
1 AHanutH4ecKas reoMeTpust 15 2 https://m.edsoo.ru/7f415fdc
5 IToBTOpEHHeE, 00001IEHNE 1 15 L 0 Bubmmorexa [IOK
CHCTeMATH3ALIHAS 3HAHMH https://m.edsoo.ru/7f415fdc
0 bubmuorexa [JOK
3 OO0bEM MHOTOrpaHHKKA 17 1 https://m.edsoo.ru/7f415fdc
0 bu6mmorexa [IOK
4 Tena BpamieHus 24 1 https://m.edso0.ru/7f415fdc
5 I[Tnomany HOBEPXHOCTH U 0OBEMBI 9 L 0 Bubmmoreka [OK
KPYTIBIX TeT https://m.edsoo.ru/7f415fdc
0 bu6mmorexa [IOK
6 JBroxenust S5 1 https://m.edsoo.ru/7f415fdc
- T[loBTopenue, 0600IIEHHE U 17 L 0 bubmmorexa LIOK
CHCTeMaTH3aLMs SHAHMI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

o T'eomerpus, 10-11 xmaccel, 0a30BbIi U yTayOIEHHBIN YPOBHH/ ATaHACSH
JI.C., byry3os B.®., Kagomues C.b. u apyrue, AKinonepHoe 001ECTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
o Marematuka. ['eomerpust : 10-11-e kaccel : 6a30BbIi 1 yTyOIEHHBIN
YPOBEHH: MeTOAMYeCKOe nocodone k M34 npenMeTHON TMHUN YYEOHUKOB
o reometpun JI. C. Atanacsina, B. @. byry3osa, C. b., Kagomiiesa u ap./

— 2-e u3x., crep. — Mocksa : [Ipocsenienune, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

 https://lesson.edu.ru/



