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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aJayaMu Kypca TE€OMETpUHM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  YMEHHUS ~ BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEAbHOM
MHApPE MHOTIOTPAaHHMKM M Te€jla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J10Ka3aTelIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TC€OMETPUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMBbl, pacHpeeEHHBIM IO TOoJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHITATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCleyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTb MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Hezaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIuecs,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIC
MpsIMBIE B POCTPAHCTBE, NAPAILIEIbHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD MPSAMON
u 1ockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUeE
¢uryp. OCHOBHbIE CBOMCTBAa NapajIeNbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSMBIMH B IPOCTPaHCTBE. llapaienbHOCTh TUIOCKOCTEN: NapajulesIbHbIE
IIJIOCKOCTH, CBOKCTBA ITapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISPHBIC IIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIE IAPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAS TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTUpamuaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
npaBWIbHOM nHpaMubl. IIpaBuiibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MNpU3Ma U
NpaBWIbHAs MHPAaMHIA, TPAaBUIbHASA TPEYTrOJbHAS NHpPaMHUIa WU NPABUIIbHBIN



TeTpadap, Kyo0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOACKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuMaroHaiu, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaMUJIB,
T€opeMa O IUIOMIAIN YCEUEHHOW MUPAMU/IBL.

CumMeTpuss B HOPOCTPAHCTBE. JIEMEHThl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3JIOKEHWH BEKTOpa IO TPEM
HEKOMIUTIaHApHBIM  BekTOopaM. I[IpsiMmoyrosibHas  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MexXay BeKkTopamMu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHusl Ha TIockocTH. Pa3BépTka nmuimmHapa u koHyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MpPU3MBI, WIMHIPA, TUpaMHUibl U KoHyca. O0BbEM 11apa U 11apoBOro
CErMEeHTA.

KomOunauuu Ten BpaimieHuss ¥ MHOrorpaHHukoB. [lpusma, BnucanHas B
WIMHApP, ONHUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, TUIomaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsmoyronbHas
cucTeMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3a1ad.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaluiebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEAHEI'O OBLIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDI

1) rpa:knanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUU,
MpoIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aUMOJECHUCTBOBATh C COUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKaxX, TEXHOJOTHSX, chepax
DKOHOMHUKHU;



3) AyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYCCKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JCSITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCyXICHUM, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHATH MAaTeMAaTHYECKWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
TIPY 3aHATHSAX CIIOPTUBHO-03J0POBUTEIBLHON IEATEITLHOCTHIO;

6) TpyaoBoe BocniuTaHueE:

TOTOBHOCTh K TPYydy, OCO3HAaHWE TIICHHOCTH TPYAOTIOOWS, HHTEpEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBAaTh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUM MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HApPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COLIMAJIBHO-I)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpYXaromel cpepl, IUIaHUPOBAaHUE IIOCTYIIKOB W OIICHKH HMX BO3MOJKHBIX
MOCJIEICTBUM VISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTeMaTHYeCKON HayKH Kak c]epbl UeIOBEUECKOH MAeATeThHOCTH, JTaloB €&
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBHJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTypOW Kak CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TMPOEKTHYI0 M HCCIEIOBATEILCKYIO JESITEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATHI



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue a1eiicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNs OHATHUN, YCTAHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWsI 711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE U OTpUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IbI;

BBIOMpATh CMOCOO pelleHns Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBbie uccienoBareabckue JeCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEN0BATEIbCKUNA WHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIUE  MPOTUBOpEUHEe,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJAUTH CaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro 00ObeKTa, SABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJIOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECcCa, a TaKXKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora c nundopmanueii:

BBIABJIATH AeUIMTH MHPOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBICHUS;



CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE AeiCTBUA

Oo0enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIP@XaTbh CBOK TOYKY 3pEHUS B
YCTHBIX W IMCBMEHHBIX TEKCTaxX, JAaBaTh IOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh NIOJyYECHHBII PE3yJIbTAT;

B XOJI¢ OOCYXXJIEHHs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOJeMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HALIEJICHHbIE Ha IOHMCK
pPELIEHHUs], COIOCTABIIATE CBOU CYXKIEHUS C CYKICHHAMU IPYTMX YYaCTHUKOB
uanora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTATHl PEICHU 33J1a4d, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IIPOEKTa, CAaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIEe ACHCTBHUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIOCOO pelieHus C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOM MH(pOpMaIuy.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJE€Th  HABBIKAMM  TO3HABATENBbHON  pedJeKCHuH KaK  OCO3HAHMS
COBEPULIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs
MaTeMaTHYECKOM 3aJ1auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIHN U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB JCSITEIbHOCTH, HAXOUTh OLIUOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

IIOHMMATh U MCIOJIB30BAaTh IPEUMYILECTBA KOMAHIHOW U HWHIUBUILYAIBHOU
paboThl TpU pemIeHMH YYeOHBIX 3a4ady, MNPUHUMATh LEJdb COBMECTHOU
JESTENIbHOCTH, TUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOW pPalOTHI, pacHpenesiTh



BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JIPYTMMU UJI€HaMH KOMAaH[bl, OIICHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.
MNPEAMETHBIE PE3YJIBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIEpPUpPOBaTh OCHOBHBIMU TIIOHATUSMH CTEPEOMETPUU TIPU
peleHny 3a7a49 U MPOBEACHIH MaTEMaTHIYECKUX PACCYKICHUM;
NPUMEHATh aKCHOMBI CTEPEOMETPUU M CJICICTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMIHO  OMEpHpOBaTh TMOHATHUSMHU, CBSI3aHHBIMH C yIJlaMd B
IPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;
cBOOOJIHO pAacMo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpH3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunena, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpass  OCHOBaHMA  AJIA
KJIacCU(UKaIIH;

CBOOOJIHO  ONEpUPOBaTh  IMOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTPaIbHOE u OpPTOTOHAILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBITIOJHATH M300pakeHust puryp
HAa TIOCKOCTH;

CTPOUTHh CEYEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMH METOIAMH, BBITIONHSTH
(BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OMEPUPOBATH MOHITHSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CHUMMETPUHU, LIEHTP, OCh M TUIOCKOCTh CHUMMETPUHU
burypsi;

CBOOOJIHO OINEPUPOBATh MOHITHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEeMaTUYECKUX OTHOLICHUA U
HaXOXKJEHUE T'€OMETPUUYECKUX BEJIWYUH, HNPHUMEHSS W3BECTHBIE METO[BI
IPU PEIIEHUH MATEMATHYECKUX 33J1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpPa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTekax U pUCYyHKax;

IPUMEHATh [OJYYEHHBIE 3HAHUS Ha [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce IOMCKAa pEelEeHUusT MaTeMaThyecKu  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

CBOOOJHO OMEPHPOBATHh MOHATHAMH, CBS3aHHBIMH C LUJIUHIAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
HOJTyYEHUS;

ONEPUPOBAThH MOHATUAMH, CBA3aHHBIMU C T€JIaMU BPALLEHUS: LUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYCHHS TEJ BPAICHHS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHUKOB U TE€J BpAICHUS,
O0BEMBI M TUIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHUSA,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMYIT;

CBOOOHO OIEpPUPOBATh MOHATHUSMHU, CBS3aHHBIMU C KOMOWHAITUSIMU Tell
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIN B cdepy u
OTNKCAaHHBIM OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WJIA TEJO
BpAIllCHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKIY TUIOMIAIIMU TIOBEPXHOCTEH 1 00bEMaMu
MTOJIOOHBIX TET;

n300paxarb H3ydaeMble (UTYpPHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUEHUS TEJl BPAILLICHUS;



U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HMH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIiiy HaJl BEKTOPaMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peaTh TECOMETPUUECKUE 3a/1a4l HA BHIYMCIICHHUE YIJIOB MEXKIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIeHUS IIpH
NapajuieIbHOM  TEPEHOCE, ILEHTPAJIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, peoOpazoBanust moo0us;
CTPOUTH CEUYEHUS]I MHOTOTPAHHUKOB M TEJ BpAILCHUS: CEUCHUS LWIMHIIpA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (TMapaliieabHbIe
OCHOBAHMIO M MPOXOJSLIUE YEPE3 BEPIINHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJBl IIOCTPOEHUS CEUEHUM: METOJ CJIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSThL TeoMeTpuYecKkre (AKThl JUIsi PEUIeHUS CTEPEOMETPUUYECKUX
3a/iay, MPEANOaralouX HECKOJbKO IMAaroB pPEIICHHs, €CIH YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUNU U
HaxX0XXJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSATh  TIOJIyYCHHBbIE  3HAHWS Ha  TPAKTUKE:  CPAaBHHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSTh U3YYCHHBIE
MOHATUSI, TEOpPEMbl, CBOWCTBA B TMPOIECCE IOUCKA  pPEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUH, UCCIEN0BATh MOCTPOCHHbIC
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH U TEOPEM,
anmapara anreOpbl, peniaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaX0XXJICHUEM T€OMETPUYECKUX BEJINYHH;

UMETh TIpECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
cUucTeMaTu3alys 3HaHUi
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MMapalIeIbHbBIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEepeOMEeTpHH: TOUKA, psiMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBHIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMTPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
IIPU3MBbI, KOTOPBIE TPOXOJAT YEpe3 UX
pebpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0OpakeHne nepecedcHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI Pa3HBIMU LIBETAMU

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUM




15

16

17

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHnii IpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IIOCKOCTEN

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLKMOHANIBHBIX oTpe3kax. [Tonobdue
TPEYTOJIBHUKOB

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




23

24

25

26

27

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpenBaronmecs
npsmblie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMele B
IIPOCTPAHCTBE

Teopema o CcyiecTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOU, MPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAIeH Ha JTaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX MmapajuieNbHBIX NpsAMBIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpanbsHas npoekuus. YTou ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMHU

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsATHs: MapaIeTbHOCTh MPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH MPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHas npoeKUHsl, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a u
napajenenumnena. CBoiicTpa
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannenbsHele ockocty. [pusnaku
HapajIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
Yyepe3 TOUKY, He MPUHAIICKALLYIO TaHHON
IJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH MPSMBIX IIEPECEUCHUS
P [IEPECEYCHUN IBYX MapasjleiIbHbIX
IIJIOCKOCTEMN TpEThen

CBoiicTBa mapayIenbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuieIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSIMU




38

39

[ToBTopenue: Teopema ITudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuiejienunena

Boruncnenue 1MH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenuree

[lepnieH IUKyYISIPHOCTD MPSIMON U
wiockocTu. [Ipu3nak
MEePIEeHIUKYIAPHOCTH MPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

47

[ImockocTH U nepreHINKYIIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy U NepNEHANKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
[TocTpoeHnne neprneHuKyspa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHIuKyispa U3 TOYKHA Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIpax

49
(npsimast 1 oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
PSIMBIMU
ITouck neprneHauKyISApHBIX NPSMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Npu3Msl,

55 IIPaBWJIBHON NMUPaMUABI C ITOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIockocTu. Ilnockoctu
CUMMETpPUI B MHOTOTpaHHHMKaX

57 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSHUM OT TOUKH JI0 IIIOCKOCTH

60 CriocoObl ONyCTUTh NEePIEHANKYISAPHIL:




61

CUMMETpPHUS, CIABUI TOYKHU 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW IpsSMOH,
M3MEHEHUE PACCTOSIHUIMA

62

Konrponsnas padora "B3anmuoe
pacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC MCTOAbI BBIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle miockoctH. CBONCTBA

B3aMMHO NEPIEHAUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPsAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
MU3MEPEHMUS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKue U MpUKIaaHbIe
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaLUSAX

PaccrosiHue OT TOUKM 10 TIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TUNIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKIY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB AJIsI
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI ChepPHUIEeCKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KontponsHast pabota "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK
U €T0 3JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 Kontponbhas padota "MHoOrorpaHHuku" 1

26 [lonsiTHEe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasmenenumnena 1

90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

96 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

97 IIpocreiimune 3a1a4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99 O000111eHIE U CUCTEMATHU3aIIU 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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