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IHHOACHUTEJIbHASA 3AIIMCKA

['eomerpust siBnsiercss OAHUM K3 0a30BbIX KypCOB Ha YPOBHE CPEIHETO
o01ero oo6pa3zoBanusi, Tak Kak 00eCreduBacT BO3MOKHOCTh U3YUEHHSI TUCIUILINH
€CTECTBEHHO-HAyYHON HANPaBJICHHOCTH W IPEIMETOB T'YMAaHUTAapHOTO LHKIIA.
[lockonbKy  JOrMYecKoe  MbIlIUIEHHE, (GopMUpPYyEMOEe TpU  U3YYEHHUH
0OyJaronMMHCS MOHATUWHBIX OCHOB T€OMETPHUH, IIPU J10KA3aTENbCTBE TEOPEM U
MIOCTPOCHUH LENOYKH JOTHUECKUX YTBEPKACHUM IPHU PELICHUHA T€OMETPUIECKHUX
3a1a4, YMEHUE BBIJIBUIaTb M ONPOBEPraTb TI'MIOTE3Bl HEMOCPEICTBEHHO
VCHIOJIB3YIOTCS IIPU PELICHUM 331a4 €CTECTBEHHO-HAYYHOI'0 LIMKIJIA, B YaCTHOCTH
du3nuecKux 3aad.

Lens ocBOEHMS MpOrpamMMBbl yueOHOTo Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pAa3BUTUE WHIWBHUIYAIbHBIX CIIOCOOHOCTEH OOydaromuMxcsi MOpU
M3y4YE€HUU TEOMETPHH, KaK COCTABIIAIONICH TTpeaMeTHON obsactu «MaremaTuka u
uHpopmaThkKa» dYepe3 oOecreuyeHue BO3MOXKHOCTH  NPHUOOpETeHHs U
UCIIOJIb30BaHUsI 0ojiee TIIIyOOKMX TE€OMETPUYECKUX 3HAaHUM U JEHCTBUH,
criequ(pUIHBIX FTEOMETPUU, U HEOOXOJUMBIX JJI YCEITHOTO NPO(PECCUOHATbHOTO
00pa30BaHus, CBSA3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHUKH.

[IpuoputeTHBIMM 3alayaMy Kypca T€OMETPUU Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIIOIMMHI U YCUIMBAIOIIMMHU KypC 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue NpeICTaBICHUs O TEOMETPUM KaK 4YaCTU MUPOBOW KyJIbTYPhI U
dbopmMupoBaHUE 0CO3HAHUS B3aUMOCBSI3H FT€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPENCTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEHUIIMX MATEMAaTHYECKUX MOJIENSAX, MO3BOJSIIOMIMX OMNKMCHIBATH M H3y4aTh
pAa3HbIE ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHKE IMOHATUWHOTO anmnapara 1o pasaeiy
«Ctepeomerpus» yueOHOTO Kypca reOMETpUH;

dbopmMupoBaHWE  yMEHMS  BIQJAE€Th  OCHOBHBIMU  TOHITHSIMH O
NPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHU CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopmMupoBaHUE YMEHUS PACO3HABATh HA YepTEkKaxX, MOJACIAX U B pEATbHOM
MHUpPE€ MHOTOTPAaHHUKH M Te€Ja BpallEHUsl, KOHCTPYUPOBATH T'€OMETPHYECKUE
MO/JIEIIH;

dbopmMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHUECKOTO MOCTPOCHUS
MaTeMaTUYECKUX Teopuid, GopMUPOBAHHE MOHUMAHUS POJM AKCUOMATHKHU IPHU
MPOBEJICHUH PACCYKICHU;

dbopmMupoBaHUE yMEHHS BIAJIETh METOJAaMHU JOKA3aTeNbCTB M aJTOPUTMOB
pELICHNsA, YMEHUS UX MPUMEHATh, IPOBOJAUTH NOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PEIICHNs CTEPEOMETPUUECKHUX 331a4 U 3a/1a4 C MPAKTUYECKUM COJIEPIKAHUEM,
dbopmMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTeNbCTB TMPHU



000CHOBaHUYU MaTeMaTHUECKUX YTBEPKICHUIN U POJIM AKCHOMATHKH B MIPOBEICHUN
JNEeYKTUBHBIX PACCYKICHUM;

pPa3BUTHE W COBEPIICHCTBOBAHWUE WHTEUIEKTyaJIbHBIX W TBOPYECKHUX
CIocoOHOCTEl 00YyUarOIMUXCsl, TO3HABATEIbHO M aKTUBHOCTH, UCCIIE0BATEbCKUX
YMEHUH, KpUTUYHOCTH MBIIIIICHHSI, THTEPECa K U3yUEHUIO TCOMETPHH;

dbopmupoBanue (HyHKIIMOHATHLHON T'PaMOTHOCTH, PEJICBAaHTHOW T'€OMETPUH:
YMEHHUSl pacIio3HaBaTh NPOSIBJICHUS TEOMETPUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peabHbIX KM3HEHHBIX CUTYAlMSIX U NIPU U3YUYEHHH JIPYTHX
y4e€OHBIX TPEIMETOB, TPOSBICHUSA 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJIEIMPOBAaHUSI PEATbHBIX CHUTYAlMi, WCCJEOBAaHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIPETALMH MOJy4YEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMH JMHUAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax saBasitorcs: «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Mnororpannukmn», «Tena BpameHus», «Bekropsl ©W  KOOpAWHATHI B
MPOCTPAHCTBE, «/|BIIKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH
MOHATUSIMWY», PEJICBAHTHBIMU T€OMETPUM HA YIIyOJEHHOM YpOoBHE OOYyYCHHS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIep KaTe/IbHBIM JIMHUSAM yIeOHOTO Kypca, a
dbopmMupoBaHUE JIOTUYECKHX YMEHHH pacmpenensercs He TOJbKO  TI0
COJIep KaTeNIbHBIM JIMHUSAM, HO U TI0 To1aM 00yuenus. Coaeprkanue o0pa3oBaHuA,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHusi denepanbHOi paboueit
IPOTPAMMBbI, paclpeAeN€HHbIM MO TOoJaM OOYyYeHHs, CTPYKTYPUPOBAHO TaKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUTAATBHBIM BOTIPOCaM 00 YJaroIuec s
oOpamaniuch HEOJHOKpPATHO. OTO TO3BOJISIET OpPraHU30BaTh OBJIAJICHUE
r€OMETPUYECKUMU NOHSATUSAMU U HaBBIKAMU TTOCJIEA0BATENBHO U MTOCTYNATENIBHO, C
COOJIFOICHUEM ITPUHITUIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIFOYATh B 0OTITyIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00YUaOIIMXCsl, pACIIUPSIS U YTITyOJIsis
e€, 00pazys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE NO3BOJISIET:

co3mgarb ycioBus s auddepeHnuanui  00ydeHHs, IOCTPOSHUS
WHJMBUAYATbHBIX O00pa30BaTebHBIX MpOrpamMM, OO0ECHEeUUTh YIIyOJIEHHOE
U3Yy4Y€HHE T€OMETPUH KaK COCTaBJIsOIIEH yueOHOro mpeamera « Maremarukay;

MOJATOTOBUTH OOYYAIOIIMXCSA K MPOJOJDKEHUIO H3YYEHUS! MaTeMaTUKH C
yu€roM BbIOOpa Oyaymiel npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01mMM 1 podecCUOHATLHBIM 00Pa30BAHUEM.

Ha wusydyenue yueOHOTO Kypca «l'eoMmerpus» Ha YyriyOJEHHOM YypOBHE
otBoauTcsa 204 gaca: B 10 kmacce — 102 yaca (3 yacaB Hegeno), B 11 kmacce — 102
yaca (3 yaca B HEJEIO).



COAEPXAHUE OB YYEHUA
10 KJIACC

IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS CcTepeoMeTpuu. Toduka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKkCMOMAaTMYeCKOM TOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHH U CJIEICTBUS U3 HUX.

B3auMHOE pacnosioKeHHe NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajviejibHble W CKpeumBarommecs npsiMble. [IpU3HaKu CKpeIMBaIOMIMXCS
npsaMbIX. [lapamienbHOCTh NPSMBIX U IIFIOCKOCTEN B MPOCTPAHCTBE: MAPAUIETbHbI €
MPSIMbIE B IPOCTPAHCTBE, MAPAIICILHOCTD TPEX NPSAMBIX, AP AJUICTLHOCTD MPSIMON
U miockocT. [lapannmensHoe W TEHTpaIbHOE MPOEKTUPOBAHUE, M300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapaLICNLHOTO MPOEKTHpOBaHusA. M300paxkeHue
buryp B mapawienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXAy NpsIMBIMHU B MPOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapajuiebHbIe

IIJIOCKOCTH, CBOMCTBaA napauieIbHbIX IJIOCKOCTEM. [Ipocrenmme
NPOCTPAaHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpa’Jp, Napaviesenune],
MIOCTPOCHUE CCUCHU.

[lepneHAUKYIAPHOCTD NPAMOM U INIOCKOCTU: IEPIIEHAUKYJIIPHBIE IPSIMBIC B
IIPOCTPAHCTBE, NPSMbBIC MAPAUICIbHBIE W IEPIEHAUKYJSIPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpemMa O IMpsIMOU
NEPIEHAUKYIPHON IUIOCKOCTH. OpTOoroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYJISAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J10 INIOCKOCTH, PACCTOSTHUE
OT mNOpSAMOM [0  IUIOCKOCTH, TpPOEKIHus (QUrypel Ha  IUIOCKOCTb.
[lepneHIUKYIAPHOCTE  IUIOCKOCTEW: IIPU3HAK IEPUEHAUKYJISIPHOCTH  JABYX
II0cKocTen. Teopema o TpEX NEPIEHANKYIIAPAX.

VYTIIbl B IIPOCTPAHCTBE: YIrOJ MEXAY NPAMOMN U INIOCKOCTBIO, IBYIPAaHHBIN
YIOJI, JIMHEHHBIN YroJI ABYTPAHHOTO yria. TpEXTpaHHbIM U MHOTOTP aHHBIE YTJIBI.
CBoiiCTBa IUIOCKMX YIVIOB MHOTIOTpaHHOro yria. CBOWCTBa IUIOCKHX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHUHYCOB M CHHYCOB JJIS
TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuK#u

Buabl MHOTOTpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas
npu3Ma, psiMas 1 HAaKJIOHHAsi TPU3Mbl, 00KOBast U IOJIHAS MOBEPXHOCTh MPU3MBI.
[lapaymenenunen, NPAMOYrOJbHBIM  MNApAJUICICNIMIIE] W €r0  CBOMCTBA.
Kparuaiimme nytd Ha NOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpga: n-yronapHas mnHUpamMuja,
npaBwibHasg M yceu€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TI'paHel
IpaBWILHOW nupamuabl. [IpaBuiibHbIE MHOTOTpAaHHUKH: MPAaBWIbHAS MPU3MA U



NpaBWibHAA NHpaMHUAa, NPaBUIbHAs TPEYroJibHAas MUpPaMHIAa U TPaBUIbHBIN
Terpasap, KyO. IlpencraBneHne o0 MNPaBUIBLHBIXMHOTOTPAHHUKAX: OKTadIp,
JOJIEKAdIP U UKOCASIP.

Bbruucienue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHai, VrJbl.
[nomans OOKOBOW MOBEPXHOCTH M IMOJHOW MOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAAh OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTH NPSMOM IPU3MBI.
[lnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABWILHOW MHUPAMUIBI,
TeOpeMa O TUIOLIAIN YCEUEHHOU MUPAMHU/IBI.

CumMeTpuss B MNPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABHIBHBIX
MHOTOTpaHHUKOB. CuUMMETpHs B MPaBUIBHOM MHOTOTPAHHUKE: CHMMETPHS
napajviefienuneaa, CUMMETPUS NPaBUIbHBIX TPU3M, CUMMETPHUS NpPaBUIbLHOU
UpPaMUIbI.

BexkTOopbl M KOOpAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOU BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE, COHANPABJICHHBIE W MPOTUBOIMOJOKHO
HAIPaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€ICTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYWTAaHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yurciio. CBOMCTBA CI0KEHHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YUCJIO.
[lonsiTre xKoMIIaHapHBIE BEKTOPHI. lIpU3HAK KOMIUTAaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. TeopemMa O PpasjIOKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopam. IIpsmoyronpHas cuctemMa KOOpAMHAT B
npoctpancTBe. Koopaunarel Bekropa. CBsi3b MEXIy KOOPJAUHATAMHU BEKTOpa U
KOOpAMHATAMHU TOYEK. YTod MeXay BekTopamH. CKalsipHOE IPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesna Bpamenust

IloHATHA: UWIMHAPUYECKAasE TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb,
chepuueckass TOBEPXHOCTb, OOpazyronme noBepxHocTel. Tenma BpaleHus:
HWIMHIpP, KOHYC, yCEU€HHBINM KOHYC, cdepa, map. BzanmHoe pacmolioxkeHue
cheppl M TJIOCKOCTH, KacaTellbHas IUJIOCKOCTh K cdepe. M3oOpaxenue Ten
BpalleHusi Ha miockocTu. Pa3Béprka nmnmuHapa u konyca. Cummerpus cepsl u
mapa.

O6béM. OcHoBHBIE CcBoOWcTBAa 00BEMOB Teln. Teopema 00 00BEME
MPSMOYTOJBHOTO Tapajviesienunena u ciaeacTBus nu3 He€. OO0bEM mpsAMoi H
HAKJIOHHOW MPU3MBI, [WIMHAPA, TUpaMuabl U KoHyca. O0BEM I1apa v 1mapoBOro
CErMEHTA.

KombOunamu Tenm BpallleHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHIpP, OMHCAaHHas OKoJo IwmHApa. llepecedenne cdepsl U 1apa c
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHSITHE MHOTOTpaHHUKA,



OTIMCAaHHOTO OKoJI0 cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaIlcHUs.

[Inomans MOBEPXHOCTH UMIMHIPA, KOHYca, MIIOM@ab cepbl U e€ JacTei.
[logobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMAACH IOBEPXHOCTEN
nonoousix ¢uryp. IlpeobpaszoBanue momodusi, romoreTus. Pemenue 3amau Ha
TUIOCKOCTH C UCTIOJIb30BaHUEM CTEPEOMETPHUIECKUX METOIOB.

[TocTpoeHue ceuyeHniit MHOTOTPAHHUKOB U TEJT BPAIICHHSI: CCUCHHS IIMJTMHP a
(mapayieTbHO M TEPHNEHAUKYISIPHO OCH), CEUYCHHMs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOISIIIIME Yepe3 BEPIINHY), CEUSHUS I1apa, METOAbI TOCTPO CHUS
CEUECHMI: METOJ CJICI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METO]I TIepeHOca
CEKYIIEH MIOCKOCTH.

BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B nmpoctpaHcTBe. Omepanuu Haa BekTopaMu. BekTtopHoe
YMHOKEHHE BEKTOpOB. CBOWCTBa BEKTOPHOTO YMHOXeHHs. I[IpsmoyrosbHas
crucTeMa KOOpIUHAT B mpocTpancTBe. KoopamHartel BekTopa. Pa3okenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIM METOJ MPHU PEIICHUH TeOMETPHUYECKUX
3aaad.

JIBU:KeHUS B IPOCTPAHCTBE

JBwxenus: npoctpanctBa. OtoOpaxkenus. [[BmwkeHus U paBeHCTBO (uryp.
OOmme cBoOWCTBa JABWKEHWN. Buasl IBWKCHWI: NapauieIbHBIA TIEPEHOC,
HEHTpalIbHAsl CUMMETPHsI, 3epKalbHAas CHMMETPHUsS, MOBOPOT BOKPYT MPSIMOM.
[IpeoGpazosanus nogobust. [Ipsmas u cdepa Ditnepa.



IIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSI YUEBHOI'O KYPCA
«TEOMETPUSl» (YIJAYBJEHHBIIA YPOBEHL) HA VPOBHE
CPEJHETO OBIIETO OGPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATDI

1) rpaxknaHckoe BOCIMTAHUE:

c(hopMUPOBAHHOCTH IPAKTAHCKON TO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIeHa  POCCHUHCKOr0  OOINECTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
NpoIeNyp TPaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMeHHe
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTaMH B COOTBETCTBUM C WX
GYHKIHMSIMU ¥ Ha3HAYCHUEM;

2) maTpuoTHYEeCKOE BOCIIMTAHHE:

c(hopMuUPOBAHHOCTH POCCUNUCKOM IPaKTAHCKON UACHTUIHOCTH, YBAXKCHUS K
MPOUUIOMY U HACTOSIIEMY POCCHUHCKON MAaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JIOCTUKEHUAM POCCHMCKUX MATEMATUKOB U POCCUKMCKON MAaTEMAaTUYECKOM KO JIbI,
UCIIOJIb30BAaHUE ATHX JOCTIDKEHUH B JPYruX HayKaX, TEXHOJIOTHSX, cdepax
DKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JyXOBHBIX IEHHOCTEH POCCUNUCKOro Hapoaa, chOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTWKEHUM HAyKd W JCATEIbHOCTBI) YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOEHHUE YCTOWUHUBOTO OYIYILIETO;

4) 3cTeTHYeCKOE BOCTIMTAHUE:

ACTETUYECKOE OTHOILIEHWE K MUY, BKIOYAs 3CTETUKY MATEMATHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyX A1eHUH, BOCOPUUMYUBOCTh
K MaTEMaTUYECKUM aCTeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnnuTanue:

c(hOpMHUPOBAHHOCTh YMEHHS TIPUMCHATh MaTeMaTHUYECKUE 3HaHUS B
MHTEpecax 310pOBOTO U 0€3011acHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3JI0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U
OT/bIXa, pEryJisipHas pu3nueckas akTUBHOCTbD ), (PU3UUECKOE COBEPIIIEHCTBOBAHUE
MIPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHOM AEATETLHOCTHIO;

6) TpynoBoe BociMTaHUE:

FOTOBHOCTh K TpPYAY, OCO3HAaHUE LEHHOCTH TPYIAOJIOOUs, HHTEpEC K
pa3imyHbiM  cdepaM  IPOPECCUOHAILHOW  JIEATENbHOCTH, CBS3aHHBIM C
MaTeMAaTUKOW M €€ MPUIOKEHUSIMHU, YMEHUE COBEpIIATh OCO3HAHHBII BBHIOOD
Oynymeil mnpodeccum W peanu30BbIBATH COOCTBEHHBIE KU3HEHHBIE IUIAHBI,
FOTOBHOCTh M  CIOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U



caMO0OOpa30BaHUIO Ha TPOTSHKEHWHW BCEW JKU3HU, TOTOBHOCTh K AaKTHBHOMY
y‘—IaCTI/IIO B peIJ_IeHI/II/I HpaKTI/I‘—IeCKI/IX 3a1a4 MaTeMaTI/IquKOﬁ HaHpaBJ'IeHHOCTI/I;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

C(hOpMHUPOBAHHOCTh  AKOJIOTUYECKOW KyJIbTypbl, TOHUMAHUE BIUSHUA
COILUATHLHO-D)KOHOMHYECKHUX ITPOIIECCOB HA COCTOSIHHUE MMPUPOTHON U COMATbLHO U
Cpebl, 0CO3HaHUE TTI00ATbHOTO XapaKTepa KOJOTHISCKUX MPOOJIEM, OpUCHTAITH ST
Ha TPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW i1 pelieHus 3aaad B 00JacTv
OKpYXKaloIIel Cpepl, IUJIAHUPOBAHUE ITOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUAN IJISI OKPYKAKOIIEH CPEIIbI;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

c(hopMUPOBAHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BHTHSI HAayKH W  OOIICCTBEHHOW TMPAKTHKW, ITOHHUMAaHHE
MaTeMaTHYeCKOM HayKHl Kak c(epbl 4YeloBeUEeCKOW AEATENbHOCTH, JTAllOB €€
pPa3BUTUSL W 3HAYUMOCTH ISl pPa3BUTHS IMBWIM3ALMM, OBJIAJEHUE S3BIKOM
MaTeMaTUKd W MaTeMaTH4eCKOM KyJbTypOW Kak CpEICTBOM IMO3HAHUS MU,
FOTOBHOCTh OCYIIECTBJIATH IPOEKTHYIO M HCCJENOBATEILCKYIO ACATEILHOCTD
WHJIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE e iCTBUSA
ba3oBbleJiornyeckue 1eMcTBUSI:

BBISIBISITH U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHNA, OTHOIICHHWA MEXKIy TMOHITHIMH, (HOPMYIUPOBATH
OTIPE/ICNICHUS TTOHATHM, YCTAaHABIIMBATH CYILIECTBEHHBINM MPU3HAK KIaCCUPUKAIUY,
OCHOBaHUS JJIs1 000OIICHUS U CPaBHEHUS, KPUTEPUHU IPOBOIUMOTO aHAJIHN3a,;

BOCTIpHHMMATh,  (QOpMyIHpOBaTh M  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENILHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBIIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TPOTUBOPEU U A
B (akTax, MaHHBIX, HAOIIOJECHUSIX U YTBEPKACHUSX, TpeniaraTh KPpUTEPHUH ISl
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUUM;

JIeTIaTh BBIBOJIBI C HCHOJb30BAHUEM 33aKOHOB JIOTMKH, JCAYKTUBHBIX M
WHJIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEbCTBA MATEMATUY €CKUX YTBEPKICHU U
(MpsiMbIE€ M OT IPOTUBHOTO), BEICTPAUBATh apT'yMEHTAIIUIO, TPUBOIUTH IPUMEP I U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHHS U BBIBO/IbI;

BBIOUpATh CMOCO0 pelieHust yd4eOHOUM 3amauu (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  pEIlICHUS, BBIOUpaATh HauboJee MOAXOJAMMUA ¢  y4y€ToM
CaMOCTOSITEIILHO BBIICIEHHBIX KDUTEPUEB).

ba3oBble ucciie0oBaTe/IbCKUE 1€ HCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENLCKUI HMHCTPYMEHT IMO3HAHUS,
dbopmynupoBarb  BOMPOCH,  (PUKCUpYIOIKME MPOTHUBOpEUHe, MpoOJeMy,
yCTaHABJIMBAaTh MCKOMOE W JIaHHOE, (DOPMHUPOBATH THIIOTE3Y, apTyYMEHTHPOBATH
CBOIO [TO3HIINI0, MHEHHE;

MPOBOJIMTH CAMOCTOSTEILHO CIIAHUPOBAHHBIN SKCTIEPUMEHT, UCCIICIO BAHUE
M0 YCTAaHOBJIEHUIO 0COOCHHOCTEN MaTeMaTHIECKOT0 00 BEKTa, SIBIICHUS, TPOLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy 00hEKTaMU, SIBJICHUSIMU, ITPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIMPOBAaTh 000OIIEHNS W BBIBOABLI IO pe3yjbTaTam
NpOBEACHHOTO  HAONIOJEHUS, HCCIENOBaHUSA, OIICHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIIbTaTOB, BBIBOJOB U 000 OIICHHI;

MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh
MPEATOJI0KEHNS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c ungopmaumeii:

BBISIBIATH JAePUIMTH WHOOPMAIUH, JaHHBIX, HEOOXOIMMBIX JJII OTBETA Ha
BOIIPOC U JJI PELICHUS 3a/1a4H;

BBIOMPATh HHPOPMAIIUIO U3 HICTOUYHHUKOB PA3JIMIHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTH3UPOBATh M HHTEPIPETUPOBATh HHQPOPMAIMIO Pa3IMYHBIX BHUIOB H
bopM IpeCTaBICHUS;

CTPYKTYpHpOBaTh WHGOPMAIUIO, MPEACTABITh €€ B pa3IMIHBIX (opMmax,
WITIOCTPUPOBATh Tpauueck;

OIICHUBATh HaAEKHOCTD uHbOpMaIIH 1o CaMOCTOSITEJILHO
c(hopMyIUPOBAHHBIM KPUTEPHUSM.

KoMMmyHMKaTHBHBIE YHHMBepPCAJbHbIE YUeOHbIE e CTBUSA

OOmenue:

BOCHPUHUMATH U JOPMYITUPOBATH CYK/ICHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeNIsIMH  OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIpAXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTb ITIOACHCHUA IIO XOI[y pCIHeHI/IH 3aJgadu,
KOMMEHTHUPOBATH [OJYYEHHBIN PE3YJIbTAT;

B XOJI¢ 00CYXXJE€HHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJeMBbl, peIraeMoN 3a7avyu, BBICKa3bIBaTh HJEH, HAICIEHHbIE HAa IOHUCK
pelIeHus, COIIOCTABIIITh CBOU CYXIACHUS C CYXICHUSIMU APYIrUx y4aCTHUKOB
Irajgora, OOHApPYKUBaTh Pa3IMuME W CXOJCTBO TO3WIMM, B KOPPEKTHOU dopme
bopMyIMpOBaTh pa3HOTJIACHS, CBOU BO3PAKCHHS;

Hpe,Z[CTaBJIHTB pe3YJ'IBTaTBI peH_IeHI/IH 3aJadu, BKCI'IepI/IMeHTa, HCCIca0BaHusd,
MPOEKTa, CaMOCTOSTEIILHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajad
MIPE3CHTAINHA M 0COOCHHOCTEH ay IUTOPHH.

PeryasTuBHbIC yHUBEPCAJIbHbIE YUeOHbIE 1€ UCTBUS
Camoopranmszanus:



COCTABJIATH TUTaH, AJITOPUTM PEIICHHS 3a/1a9M, BBIOUPATh CIIOCO0 PEIMICHHUS C
y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM HH(POpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIA HHTEJIJIEKT:

BJIQJICTh  HABBIKAMH  ITO3HABATCIbHOW  peQieKCHH KaK  OCO3HaHUS
COBEPIIAEMBIX JAEHCTBHIN U MBICIUTEILHBIX MPOIIECCOB, X PE3YIHTATOB, BIIAJICTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJIA Mpollecca W pe3ylibTaTa peIieHus
MaTeMaTU4YeCKOM 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TMPH PEIICHUHN 3a/1a49H,
BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTh HA OCHOBE HOBBIX 00CTOSTENBCTB, TAHHBIX,
HalEHHBIX OMMOOK, BRISIBJICHHBIX TPY/THOCTEH;

OIICHUBATh COOTBETCTBHUE PE3Y/IbTAaTa IEITH M YCIOBUSAM, OOBSICHITH TPUIHHBI
JTOCTIDKCHUS WM HEIOCTHDKCHHS PE3YIIbTaTOB JICSITEIILHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJTbHOCTD:

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHIYAIbHOM
paboThl MpHW peHmiCHHWH YyYEeOHBIX 3a1ad, MPUHUMATh IeJb COBMECTHOM
JeATeIbHOCTH, TIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM PabOThI, pacipeaeisaTh
BUIBI PabOT, JOTOBApHWBATHCS, OOCYXKIaTh MPOIECC M pe3yabTar paboTHI,
000011aTh MHEHHUS HECKOILKUX JIFOIEH;

y4acTBOBaTh B IPyMNNoOBBIX (hopMax paboThl (00CYXIeHrss, 0OMEH MHEHUH,
«MO3TOBBI€ IITYpMBI» W HWHBIE), BBHITIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCUCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OICHUBAThH
Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMH B3aHMOICHCTBHSI.

IHPEIMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOy4darommiics HayYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHITHSIMU CTEPEOMETPUU TIPU
pPELICHNH 337124 U TPOBEICHUA MATEMAaTUYECKUX PACCYKICHUN;

e IIPUMEHATb AKCHUOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX INPU PEIICHUU
reOMETPUYECKUX 3a1a4;

e KJacCU(UUUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBaTH NOHATUSMHU, CBSI3aHHBIMM C yIJamMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B NIPOCTPAHCTBE, MEXKIY NPAMOU M
IUIOCKOCTBIO;

e CBOOOJIHO OIEPUPOBATh MOHATUSIMU, CBA3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHbIC BHUJbl MHOTOTPAaHHUKOB (TpHU3MA,
nupamMuia, IpsiMOYyroIbHBIN MapaieNienune], Kyo);

e KiacCH(PUIMPOBATH MHOTOTPAHHWKH, BBIOWpAas  OCHOBaHHS IS
KJ1acCU(UKALINH;

e CBOOOJHO OIEPHPOBATH TOHITHUSAMH, CBSI3aHHBIMH C CCUCHHEM
MHOTOTPaHHUKOB IJIOCKOCTHIO;

e BBHINOJHITH  MApaUIeNbHOE,  I[EHTPAIPHOE HW  OPTOTOHAIBHOE
MPOEKTUPOBaHUE (PUTYp HA TUIOCKOCTH, BBITIOIHITH N300pakeHUs GUTyp
HAa TUIOCKOCTH;

e CTPOUThH CEUCHHUS] MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BBITIOJIHITH
(BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nUpamMuIa), FCOMETPUIECKHUX T C MPUMEHEHHEM (POPMYIT;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: CHMMETPHS B POCTPAHCTBE, IIEHTP,
OCh W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh M TUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJHO OMNEPUPOBATh MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJWHATaM B IPOCTPAHCTBE;

e BBITIOJIHATHACUCTBUSHAABEKTOPAMU;

e pemarh 3aJaud Ha JAOKAa3aTelbCTBO MAaTeMaTHYECKUX OTHOIICHUN W
HAXOXJICHUE TeOMETPUUECKUX BEIWYWH, NMPUMEHSS WU3BECTHBIE METOJIbI
NIPU PEIICHUN MaTeMaTHYECKUX 3a71a4 MOBBIIICHHOTO ¥ BEICOKOTO P OBHS
CJI0KHOCTH;

e TMPUMEHATh TNPOCTEHIIME TMPOTrPaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI PU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4;

e U3BJEKATh, NPEOOpPa3OBBIBATH M HWHTEPNPETUPOBATH HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYypaxX, MPEACTABICHHYIO Ha
yepTexax U pUCYHKaX;

e TPUMEHATHL TIOJYYCHHBIC 3HAHWS HA TIPAKTHKE: CpPaBHUBATh W
AQHAJIM3UPOBATh PEAbHBIE CUTYAIMH, IPUMCHITh W3YUEHHBIC MMOHATUS B
npolecce TMOWCKa pelIeHHs MaTeMaTHuecKu C(hOopMyIUpOBaHHON
npo0JIeMbl, MOJEITUPOBATh peajbHbIC CHUTYyallMd Ha SI3BIKE T€OMETPUH,
UCCJIeIOBATh MMOCTPOCHHBIE MOJICTH C UCIIOJIb30BAaHUEM M€OMETPUUECKHIX
MOHATUN W TEOopeM, ammapara aareOpbl, pemarb MPakKTUYeCKHe 3a/1aqyH,
CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUYICCKIX BEINIHH;

e WMETh MPENCTABICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T'€OMETPHUU Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K konity 11 kiaacca o0yJyarommicss HAyqYuTCs:



CBOOOJHO ONEpPUPOBATh MOHATUSMHU, CBA3AHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW M Cc(epuyecKor MOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
MOJTyYCHHS,

OTIEPUPOBATH MOHATHSIMU, CBI3aHHBIMU C T€IAMU BPAILCHUS : IIFITHHIPOM,
KOHYCOM, c(hepoii ¥ mapom;

pacmo3HaBaTh Tejda BpamieHWs (IWIUHApP, KOHYC, cdepa W Imap) u
O0OBSICHATH CTIOCOOBI MOJTYYEHHUSI T BpAILICHHS;

KJIaCCU(HUITIPOBATH B3aMMHOE PACIIOJI0KEHHE CHEPhI M TUIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAHHUKOB W TeJ BpalICHUS,
O0OBEMBI U IUIOIIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEN BpalleHUS,
Tr€OMETPHUYECKHX TeJl C MPUMEHEHHEM (POPMYIT;

CBOOO/JHO ONEpPUPOBATH MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIIMAMHU Te
BpallleHUss ¥ MHOTOIPAaHHMKOB: MHOTOIPAHHUK, BIHMCAaHHBIN B cepy U
OMMCAHHBIN 0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WUJIH TEJIO
BpalllCHHS;

BBIYHCJIATH COOTHOIIECHUS MEXTY IJIOLIAIMU IIOBEPXHOCTEN 1 00bEMaM U
MO J0OHBIX TE;

n300paxaTth H3y4yaeMble (UIypbl, BBINOJHATh (BBIHOCHBIE) IJIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJ BpallleHUS,

U3BJIEKaTh, MHTEPIPETUPOBATE U NPeoOpa3oBbIBaTh HH(OPMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MNPEACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOO/IHO OTIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTRE;
BBITIOJIHATHOTIEPAIIMMHAABEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM cUCTEME KOOPAMHAT;
pelarb TeoMeTpUYECKUE 33JJaul Ha BRIYHUCIICHUE YTIJIOB MEXY MPSIMbIMU
U TUIOCKOCTSMH, BBIUMCIICHHE PACCTOSHUM OT TOYKU 10 IJIOCKOCTH, B
EJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEIICHUU;
CBOOOJHO OMNEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMH C JBHKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

BBITIOJIHATh M300paXKeHHWsT MHOTOTPAHHUKOB U Tel BpalleHUs Mpu
MapaUICIbHOM ~ IIEPEHOCE, LEHTPAIBHOM CUMMETPUHU, 3E€pKAIbHOMU
CUMMETPUH, IPU IIOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus oa00us;
CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U TeJl BPAIICHHs: CEUCHUS [UIHHIPA
(mapauiesbHO M MEPIEHIUKYIISIPHO OCH), CEUEHUs KOHYca (apauienbHbIe
OCHOBAHHIO U MPOXOISIINE UePE3 BEPIINHY ), CEUCHUS 1Iapa;
UCIIOJI30BaTh METOJIBI TOCTPOEHUSI CEUCHMI: METOJ CJIEIOB, METOJ
BHYTPEHHET 0 MPOEKTUPOBAHMUS, METO/] IEPEHOCA CEKYIIIEH MI0CKOCTH;



JIOKa3bIBATBI €OMETPUUYECKUEYTBEP K IACHHUS

MIPUMEHATh TeOMETpUYeCKue (DAKThl I PEIICHUs] CTEPEOMETPUYECKUX
3a7a4, NPEANOIAralOlIuX HECKOJbKO IIArOB PELICHUs, €CIU YCJIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW 1 HESIBHOU (hopMe;

peliath 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMATUYECKHX OTHOIICHUWA H
HAax0KJIEHUE TEOMETPUIECKHUX BEJINYHH,;

MIPUMEHSITh MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CHCTEMBI ITPH PELIEHUU CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  MOJIyYEHHbIE  3HAHUS HAa  NPAKTUKE: CpPaBHUBATh,
AHAIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHSITh N3YYECHHBI €
MOHATUS, TEOPEMBI, CBOWCTBA B MPOLECCE IIOWCKA PEUICHUS
MaTeMaTH4ecku  CQOPMYITUPOBAaHHOW  MPOOJEMBbI,  MOJEIUPOBATH
pEabHBIE CHUTYyallMd Ha SI3BIKE TE€OMETPUH, MCCIENOBATH IOCTPOCHHBIE
MOJIEJIA C HWCIOJb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapata anreOpbl, peliarh MPAKTUYECKHE 3a7add, CBS3aHHBIE C
HAax0KJIEHUEM T€OMETPUYECKUX BEJTUUH;

UMETh TPECTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTUS T€OMETPUHU Kak
COCTaBHOM YacTH yHTAMEHTA PAa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHME

10 KITIACC
KoumnuecTBovacos JJIeKTPOHHBIE
Ne HanmeHnoBaHue pa3ieJsioB U
n/n TEMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | IIpakTnueckunepadoTsl (mippossie)
o0pa3oBaTeJbHbIepeCcypchl
1 BBenenue B crepeomeTpuio 23 1
) B3anMHoe pacnosioxenue 6 1
MPSMBIX B TPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U g
IIJIOCKOCTEN B MIPOCTPAHCTBE
4 [lepnieH TMKyASAPHOCTDh MPSMBIX U 25
MJIOCKOCTEN B TPOCTPAHCTBE
VYriel U paccTosHUS 16 1
6 MHororpaHHUKA 7 1
7 Bekrops! B mpocTpaHCcTBe 12
2 [ToBTOpeHue, 0606IHCHI/Ive u 5 ’
cUCTeMaTHU3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 02 6 0
[MTPOT'PAMME




11 KUIACC

e HanMeHoBaHHepa3Ie 108 1 KoauyecrBouacos DJIeKTPOHHBIE
n/n TEeMIIPOrpaMMbl Bcero Kounrtpoabubiepaborsl | IlpakTnueckuepadoTsl (mapponrie)
o0pa3oBaTeIbHbIEPeCYPChI
1 AHanuTHYECKasTeOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 |
CHCTEeMaTH3aIlHsl 3HAHUH
3 OOBEMMHOTOTPaHHIKA 17 1
TenaBpameHus 24 1
5 [Inomaan moBepXHOCTH U 9 1
00BEMBI KPYITIBIX Tell
6 JIBrokeHUS 5 1
7 IToBTOpEHME, o6o61ueH1/IVe u 17 )
CHCTEeMaTH3aIlHs 3HAHHUH
OBLIEE KOJIMYECTBO YACOB I1O 02 g 0
[MPOI'PAMME







IHOYPOYHOE INTAHUPOBAHHUE
10 KUJIACC

Ne KoanuecTBOo4acoB

Jatam3y | DiaexTpoHHbIenu(poBbIe0Opa3oB

n | Temaypoka Bce KoHTpoJbHbI IIpakTn4ecku
YeHust aTeJibHbIEpeCcypChl

ero | epadorbl epadoThI

~

OcHOBHBIE ITpaBuiIa U300pAKEHUS
Ha PUCYHKE IIIOCKOCTH,
MapaJijIeNIbHbIX NPSIMBIX (OTPE3KOB),
CepeaNHbI OTpPE3Ka

[lonsTHA CTEpEOMETPUN: TOUKA,
npsiMasi, IIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUIa U300PAKEHUSI
Ha PUCYHKE IIOCKOCTH,
MapaJijIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeaVHbI OTpE3Ka

[lonsTHsA: nepecexarommecs
IIJIOCKOCTH, NTEPECEKAIOIMECS
IpsiMasi ¥ INIOCKOCTB;
IIOJIYIIPOCTPAHCTBO

[Tonsrus: nepecekaronmecs
IJIOCKOCTH, IEPECEKAIOIMECS
npsiMasi v IIOCKOCTB;
MTOJYIPOCTPAHCTBO

MHororpanHuK#, H300paxkeHne
5 MPOCTEN X MPOCTPAHCTBEHHBIX 1

Guryp, HECyIIECTBYIOIMX OOBEKTOB




MHororpaHHUKH, U300paKeHHe
MPOCTENIIMX MPOCTPAHCTBEHHBIX

¢Guryp, HECyIIECTBYIOIMX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIC
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U IIEPBBIC
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
crneacTBUs U3 HUX. CriocoOsl
3a71aHU s IPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HauEHUSITIPAMBIX U IIJIOCKOCTEN

10

W3o0pakeHne cedeHui mupaMupl,
Ky0a U MPU3MBI, KOTOPBIE MPOXOIST
yepe3 ux péopa.
N3o0paxennenepeceueHusmorydeH
HBIXIIJIOCKOCTEM.
PackpanmBaHuenocTpoeHHBIXCEUCH
WU pa3HBIMUIIBETAMHU

11

N300paxkeHne cedeHuil mupaMupl,
Ky0a U IIPU3MBI, KOTOPBIE TPOXOJSAT
yepe3 ux péopa.
N3o00paxeHuenepeceueHusnonydeH
HBIXIJIOCKOCTEH.
PackpanmBaHMenocTpOCHHBIXCEYEH
NUPAa3HBIMULIBETAMU

12

N300pakeHne ceueHni mupamuibl,
Ky0a U IPU3MBbI, KOTOPBIE POXOJSAT
yepe3 ux péopa.




N300paxkeHuenepeceueHusnonydeH
HBIXIJIOCKOCTEH.
PackpanmBaHuENnoCTPOCHHBIXCEYEH
NHPpa3HbBIMULIBETAMU

13

N3o0pakeHne cedeHui mupaMupl,
Ky0a U MPU3MBI, KOTOPBIE MPOXOIST
yepe3 ux péopa.
N3o0pakeHnenepeceueHusIonydeH
HBIXIIJIOCKOCTEM.
PackpanmBaHuenocTpoeHHbIXCEUCH
HUpa3HbIMUIIBETAMU

14

Merton cienoB AJisl TOCTPOEHHUS
CEeUeHU U

15

Merton cnenoB It TOCTPOCHUS
ceueHui. CBolicTBa IepecedeHn it
MPSIMBIX U MIJIOCKOCTEH

16

Merox cinenos A HOCTPOSHUS
ceueHnii. CBONCTBA IEpECEUEHU I
HPSIMBIX U MIJIOCKOCTEH

17

[TocTpoeHue ceyeHuii B mupamue,
KyOe 1o TpéM TOUKaM Ha pEOpax.
Coznanue BBIHOCHBIX YEPTEXEN U
3alMCh IIATOB MTOCTPOEHUS

18

IlocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM TOUKaM Ha pEOpax.
Co3ganue BBIHOCHBIX YEPTEXKEN U
3alliCh IArOB MOCTPOCHUS

19

[TocTpoeHue ceueHunii B nupamue,
KyOe 1Mo TpéM ToukaMm Ha pEéOpax.




COSILaHI/Ie BBIHOCHBIX qepTexceﬁ u
3allUCh MIAroB MOCTPOCHUA

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 10 TpéM TOoukaMm Ha pEOpax.
CoznaHue BBIHOCHBIX YEPTEXEN U
3aIlliCh IAr0OB ITOCTPOCHUS

21

IloBTOpEHME INTAHUMETPU U :
Teopema 0 mponopUMOHAIBHBIX
otpe3kax. [lomobuerpeyroarbHUKOB

22

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menemnas. Pacuetst B
CCUCHHUAX HAa BBIHOCHBIX YCPTCIKAX.
HcTopusipa3BUTUANIIAHUMETPUU U
CTepEeOMETPUU

23

KonTponsHas padoTa "AKCHOMBI
crepeomerpuu. Ceuenus"

9.10

24

B3anmHoe pacrionoxeHne npsmbIX B
npocrpancTse. CKpelnmBaronmecs
npsMsie. [Ipusnaku
CKPELLMBAIOIIMXCS MPSIMBIX.
[TapannenbHbIENPAMBIE B
MIPOCTPAHCTBE

25

TeopemMa o0 CyllleCTBOBaHHUU U
€AVMHCTBEHHOCTHU MPSIMOU
IapajuleIbHON TaHHOU IIPSAMOH,
MPOXOIAIIEH Yyepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLCH Ha
JAHHOU npsamoit. Jlemma o
NepeceyeHu napayIeIbHBIXITPSIMBIX




IIJIOCKOCTBIO

26

IlapannenbHOCTh TPEX MPSAMBIX.
Teopema o Tpéx mapaenbHbIX
npsMbIX. Teopema o
CKPELLMBAIOIMXCAIPSAMBIX

27

IlapanensHOe IPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA NAPAJLIEIBHOIO
IIPOEKTUPOBAHU.
N3o0pakeHnepazHbIXQUryp B
IapajuIeIbHONIIPOEKIUH

28

LlenTpanbHas mpoekus. Yroi ¢
COHaIIPAaBJICHHBIMH CTOPOHAMM.
YronMmexaynpsamMeIMU

29

3azauM Ha JI0Ka3aTelbCTBO U
HCCIIEZIOBAHNE, CBA3AHHBIE C
PacroyioKeHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[lonsTHA: MapaIENIBHOCTD MPSAMOMN
U IIJIOCKOCTH B IIPOCTPAHCTBE.
IIpy3Hak napajienbHOCTH IPSMON U
IIJIOCKOCTH.
CaoiicTBanapaiieIbHOCTUIIPSIMOM 1
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIUMCIICHUE U I0KA3aTEIIbCTBO,
CBSI3aHHBIE C NAPAIIIEITBHOCTHIO
IPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

IlocTpoenue ceueHust, MPOXOIALIETO




yepes3 JAHHYIO NIPSMYIO0 Ha YepTexe
Y MapajuieIbHOTO APYrou MpsiMOil.
PacuérotHomenunit

33

[TapannenbHas mpoekius,
HpI/IMeHeHI/Ie JUJIA HOCTpOGHI/IH
ceueHui Kyba U mapaenenurnena.
CroiicTBanapauienenuneaa u
IIPU3MBI

34

[TapannenbHbIE MIOCKOCTH.
[Ipu3Haku napamieIbHOCTH ABYX
IJIOCKOCTEN

35

TeopemMa o mapajieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He
MPUHAJIEKANTYIO JaHHOU
TJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaoiicTBa napajjieabHbIX
IJIOCKOCTEN: O NMapajlIeIbBHOCTH
IPSAMBIX IEPECECUCHUS IIPH
IIEPECECYCHUH ABYX MapauIeIbHBIX
IJIOCKOCTEU TPEThEN

37

CaoiicTBa napajienbHbIX
IJIOCKOCTEH: 00 0Tpe3kax
MapaJljIeNIbHBIX NPSAMBIX,
3aKIFOYEHHBIX MEXKIY
IapaJijiesIbH bIMU IIJIOCKOCTSIMU;, O
IIEPECEUEHUHN IPSIMOM C IBYMSI
ITapaJljIeJIbHBIMU IJIOCKOCTSIMA

38

[ToBTOpenue: Teopema Iudaropa Ha




IIJIIOCKOCTHU

39

IloBTOpEHME:
TPUTOHOMETPUAIPSIMOYTOJIBHOTOTPE
YrOJIbHHAKA

40

CaoiicTBa Ky0a ¥ MPSMOYTOJIBHOTO
napasuieNnenunena

41

Beruncnenue JuiMH OTPE3KOB B KyOe
U MPSMOYIOJIbBHOM
napaJijiesienuIene

42

IlepnieH IUKyIAPHOCTD PSIMOU U
mockocTu. [Ipusnak

HEPIEH JUKYIIIPHOCTHU MIPSMOU U
IIJIOCKOCTH

43

[lepnieH IMKyIApHOCTD MPSIMOW U
m1ockocTy. [Ipusnak
MEPIEHIUKYIIIPHOCTHU MPSMOU U
IJIOCKOCTH

44

Teopema o cylieCTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOM,
MPOXOJAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIIEH AUKYISAPHOU
K IIJIOCKOCTH

45

I110CKOCTH U IIepIIEH IUKYIIIPHBIE
UM IIpSIMBIE B MHOTOIPaHHUKAX

46

[TnockocT M nepreH IUKYJISIpHbIE
UM IpsIMbI€ B MHOTOTPaHHUKAX

47

[leprieniuKymsip ¥ HAKITOHHAS.
[TocTpoenue nepneHauKymIspa U3




TOYKH Ha IPAMYHO

48

[lepieHUKyIslp ¥ HAKIIOHHAS.
[locTpoenune neprneHauKyspa us3
TOYKU Ha MPSAMYIO

49

TeopeMa o TpEX MepreH IUKYIsIpax
(mpsimast 1 oOpaTHas)

50

TeopeMa o TpEX MeprneH IUKyIsIpax
(mpsimast u oOpaTHas)

51

YToamex TyCKpenBaloI MU CSITIPS
MBIMH

52

[Touck neprneHKyISIPHBIX TPSAMBIX
C IOMOILBIO MEePIEHANKYISIPHBIX
IIJIOCKOCTEN

53

OpTOI‘OHaJILHOGHpOGI(TI/IpOBaHI/Ie

54

IlocTpoenue ceueHuit Kydoa, IpU3MBbI,
MIPaBUJIBbHOMN IUPAMU/BI C TOMOLLBIO
OpPTOTOHAIBHOUN POEKIINHU

55

[Toctpoenue ceueHunit Kyoa, MPU3MHI,
IIPaBUJIBHOM MU PAMUBI C TOMOIIBIO
OpPTOTOHAJIBHOU IIPOEKIIUU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IJIOCKOCTH.
[TnockocTucummeTpuii B

MHOTOIpaHHUKaX

57

[Ipu3Hak neprneH IuKyJIsIpHOCTH
MPSIMOM U IMJIOCKOCTH KaK CIEACTBUE
CUMMETPUHU

58

[IpaBuIbHBIE MHOTOTPAaHHUKH.




Pacuér paccTosiHUM OT TOYKH 10
IJIOCKOCTH

59

IIpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuil OT TOUKH 10
IJIOCKOCTH

60

CnocoObl OyCTUTD

MePIICH IUKYISPbI: CHUMMETPHS,
CIIBUT TOYKH I10 NapaJuIeIbHOM
psAMOM

61

Casur 1o HenapaieaIbHON NPSMOH,
WU3MEHEHHE PACCTOSHUAMN

62

KonTponwsnas padota "B3anmuoe
pacrnoyioKeHue NPSIMbIX U
IJIOCKOCTEW B TpoCTpaHcTBe"

10.02

63

IloBTOpEHUE: YroJI MEXAy IMPSAMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE,
TEeOopeEMa KOCUHYCOB

64

[ToBTOpEHME: Yroa MEXITY
CKPCHMBAIOIUMUCA IIPAMBIMHA B
MIPOCTPAHCTBE

65

['eomeTpuueckue MeToIbI
BBIUMCIICHHS yIiia MEXKIY TPSAMBIMHU
B MHOTOTPaHHUKaX

66

JByrpannsbiii yroj. CBOKWCTBO
JIMHEWHBIX YIJIOB JIBYTPAHHOTO yIja

67

[eprieH TUKyISIpHBIE TIOCKOCTH.
CsBolicTBa B3aUMHO




MEPIEH JUKYIISIPHBIX 