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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBisieTCsl OAHUM U3 0a30BBIX KYpPCOB HAa YPOBHE CPEIHEro OOIIETo
00pa3oBaHusl, TaK Kak 00eCreynBaeT BOZMOXHOCTh U3yUYE€HHSI TUCIUILIMH €CTECTBEHHO-
HAy4YHOM HAMPaBJIEHHOCTH U IPEIMETOB T'YMaHUTApHOTO HUKIa. [TocKoNbKY Jornyeckoe
MBIIIJIEHUE, (QOopMUpyeMOe MpU HM3YYCHHH OOYyYaroUUMUCA TMOHSITHUHUHBIX OCHOB
FEOMETPUHU, MPHU JI0KA3aTEIbCTBE TEOPEM W TOCTPOCHUHM IIEMOYKU JIOTUYECKHUX
YTBEPKIACHUM MPU PEIICHUU T€OMETPUUECKUX 3aJ1a4, YMEHUE BbIJIBUTATh U ONIPOBEPraTh
TUIO0TE3bl HEMOCPEACTBEHHO HUCIIONIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (PU3UYECKUX 3a]1a4.

[leas ocBoeHMsI mporpaMMbl ydeOHOTOo Kypca «l'eomeTpusi» Ha yriayOn€HHOM
YPOBHE — pPa3BUTHE WHIWBUAYAIBHBIX CIOCOOHOCTEH OOydYarOMMXCA MPU U3YICHUH
T€OMETPHUHU, KaK COCTaBISAIONIECH peAMETHONU 00nacTu «MareMaTuka 1 HHPOPMATHUKa
yepe3 olecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKHUX
T€OMETPUYECKUX 3HAHUN U JEeHCTBUMN, CIEIUPUYHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCHEIIHOTO0 MPO(PECCHOHAIIBHOIO 00pa30BaHMsI, CBSI3aHHOIO C HCIOJb30BaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3ajlayaMu  Kypca TeOMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIIONIUMU U YCUITUBAIOIIMMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHrue NPEACTABICHUS O TEOMETPUM KaK YacTh MHUPOBOW KyJIbTYphl U
dbopMUpOBaHUE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dhopMupoBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypaxX KaK O BaKHEUIIINX
MaTeMaTUYECKHX MOJENAX, IMO3BOJISIIOIIMX OMMCHIBATH W W3Yy4YaTh pa3HbIC SBJICHUS
OKpY>Kalolllero Mupa, 3HaHHWE MOHSATUHWHOrO ammaparta no paszaeny «CrepeoMeTpusi»
y4eOHOr0 Kypca reOMEeTpHH;

dbopMupOBaHUE yMEHUS BJIaJIETh OCHOBHBIMHM IMOHATHSMU O MPOCTPAHCTBEHHBIX
dburypax ¥ UX OCHOBHBIMU CBONCTBaMH, 3HaHUE TeopeM, (QopMyl U YMEHHUE HUX
NPUMEHSTh, YMEHHUSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHJAPTHBIE CIOCOObI
pelIeHus 3a/1a4;

dbopMupOBaHUE YMEHUS paclO3HABaTh HA YEPTEKAX, MOJIETISIX U B pEaIbHOM MHUPE
MHOTOTPAHHUKY U TeJa BpallleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHHEe TIOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHMS
MaTeMaTUYeCKUX Teopuil, (HOPMUPOBAHHE TOHUMAHHS POJH AKCUOMATHUKUA TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHMS BIAJeTh METOJAMH JOKa3aTeJIbCTB U AJITOPUTMOB
pelIeHus, YMEHUsI UX TPUMEHSTh, MPOBOJUTH JOKa3aTeIbHBIE PACCYXKIEHUS B XOJI€
pelIeHUs CTEPEOMETPUUYECKUX 3aJady W 3aJad C [PAKTUYECKUM COJIEPHKAHUEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOIWMOCTH JOKAa3aTeIbCTB MPH OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN W POJIM aKCMOMAaTHUKU B TMPOBEACHUM JIEAyKTHBHBIX
pacCyXJIeHuN;



Pa3BUTHE U COBEPILIEHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydaromuxcsi, MO3HABaTENIbHOM  aKTUBHOCTH,  HCCJIEOBATENbCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

dbopmupoBanue GYHKIMOHATBHOU IPaMOTHOCTH, PEJIEBAHTHOU T€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYallUsX U TPU H3YUYEHUU JPYTUX Yy4eOHBIX MPEIMETOB,
IIPOSIBJICHUS] 3aBUCHMOCTEN U 3aKOHOMEPHOCTEN, MOAECIUPOBAHUS PEAJIBHBIX CUTYaIINH,
VICCJIEIOBAHUSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMH OJTYyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSIMU ydeOHoro Kypca «I'eomerpusi» B 10—-11
KJ1accax ABISAIOTCA: «IIpsiMble U IIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Tena
BpalieHus», «BEeKTOpbl U KOOPAUHATHI B TPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TtpeboBaHHE «YyMETh ONEPHUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T'€OMETPUM Ha yrayOnéHHOM ypoBHe oOyudenust B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEpKaTelbHbIM JIMHUSAM ydeOHOro Kypca, a
(opMUpOBaHKE JOTMUECKUX YMEHUN paclpeeseTcss He TOJIbKO MO COJEpKaTeIbHbIM
JUHUSM, HO W 1o rogam oOyudenus. ConepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIEE
OpEeIMETHBIM  pe3yJibTaTaM  ocBoeHuss  DenepanbHOl  pabouyell  MpOrpaMMbl,
pacnpeneN€HHbIM 110 rojiaM OOyuYeHUs, CTPYKTYPHUPOBAaHO TakUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NpPHUHLMIIKMAIBHBIM  BOIpocaM oOydarommuecs OOpalalnuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHUE T€OMETPUUECKUMU TOHATUSIMU
YW HaBbIKAMU IMOCJIEIOBATEIbHO W TOCTYNATENbHO, C COOJIOJEHHUEM MpUHIUIIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYATh B OONIYIO CHUCTEMY T'€OMETPUUYECKUX
IOpEICTaBICHUNA O0O0ydYaroIIMXcs, pacumpsas U yrayomss e€, oOpa3ys MpoyHble
MHO>KECTBEHHBIE CBSI3U.

[lepexo K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3aaTh ycaoBus i AuddepeHuuannyu 00ydeHus, TOCTPOEHUS! MHIUBUTYAJIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHUTHh YIIIYOJIEHHOE HM3YyUYCHHE TEOMETPHH Kak
COCTaBJISIONIEH yueOHOTo peaMeTra «MaTtemaTrukay;

HNOJIFOTOBUTH OOYYaIOIIUXCSl K MPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oynymiedt mnpodeccun, obecrneunBas MPEEeMCTBEHHOCTh MEXAY OOIUM H
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriyOJ€HHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 gaca B
HEJIETTIO).



COAEPXKXAHUE OBYUYEHUA

10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEACTBHUSI U3 HUX.

B3anMmHOEe pacnosioKeHue IpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
napajuielibHble M CKpelluBaromuecs npsMble. [Ipu3Haku CKpEIIMBAIOINUXCSA MPSIMBIX.
[TapannenbHOCTh MPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAIUICIBHBIE MPSMBIE B
MIPOCTPAHCTBE, MAapaLIEIbHOCTh TPEX MPSAMBIX, MAPAIIIEIBHOCTh MPSMON U TIIOCKOCTH.
[lapamnenbHoe W LEHTPAIBHOE NPOEKTUpOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBA TMapajuieIbHOTO MpoekTupoBaHus. M3o0paxenue ¢uryp B mNapaielbHON
IIPOCKUMU. YIJBl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXKAY NPSIMBIMA B
IIpOCTpaHcTBe. [lapaynenpbHOCTh IUIOCKOCTEN: MapajulesibHbIE IINIOCKOCTH, CBOMCTBA
napajuieNbHbIX MockocTel. [IpocTeiimme nmpocTpaHCTBEHHbIE (UTYpBI HA MIIOCKOCTH:
TETPa’p, MApAIUIENETUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTH: TEPIICHAMKYJSIPHBIE TNPSMBIE B
IIPOCTPAHCTBE, NpPsMbIC MMAPAIIICIbHBIE U NEPIEHAUKYIAPHBIE K IJIOCKOCTH, NPU3HAK
NIEPIICHIUKYJIAPHOCTA MPSAMOM M IUIOCKOCTH, T€OpeMa O IPSIMOM IEPIICHIUKYJIAPHOU
IOCKOCTU. OpTOroHanpHOE NPOEKTUpOBaHME. [lepreHIMKYyNIssp W  HAKJIOHHBIE:
pPacCTOSAHUE OT TOYKH O IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU JO IIOCKOCTH, ITPOECKLIHS
burypst Ha IIJIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIIEHINKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKysapax.

VYriabel B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIOJI,
JIMHEWHBIA yTOJ JIBYTPAHHOIO yrija. TpéXrpaHHbIM U MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCMHYCOB U CUHYCOB IS TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yrompHas npusma,
npsiMass M HakKJIOHHAs Npu3Mbl, OOKOBasg U TMOJHAas [OBEPXHOCTh MPHU3MBI.
[Tapaienenunen, NpsIMOYTOJIBHBIN MapaJUIeIeUIE] U €ro cBocTBa. KpaTyaiive nytu
Ha I[IOBEPXHOCTM MHOrorpaHHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: N-yroiabHas nupamMuaa, OpaBUiibHAS U YCEUEHHAS] MUPAMUIBL.
CpoiictBa pEébep © OOKOBBIX TpaHEd MpaBWIbHOM mnHpaMubl. [IpaBusbHBIE
MHOTOTPAaHHHUKHW: TIpaBWJIbHAS TMpU3Ma M TMpaBWIbHAsA NUpaMula, IpaBUIbHAS
TpeyrojbHas MUpamMuaa U NpaBUIbHBIA TeTpa’ap, KyO. [IpeacraBienue o MpaBUIBLHBIX
MHOTI'OTPAaHHUKAX: OKTadP, TOAEKAdAP U UKOCAIP.

Bbruncnenue 3neMeHTOB MHOTOTPaHHHKOB: pEOpa, auaroHanu, yrisl. [lmomansb
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOLIAb OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi Tpu3Mbl. [lnomaas 60koBOM MOBEPXHOCTH U
IIOBEPXHOCTH NIPaBUJIBHOW MUPAMU/IBI, TEOPEMA O TUIOIIAAN YCEYEHHON TMPAMHU/IBI.



CummeTpuss B TPOCTPAHCTBE.  ODJEMEHTHI  CUMMETPUH  TPABUIHHBIX
MHOTOTpaHHUKOB. CuUMMETpHsi B MPaBUJILHOM  MHOTOTPAaHHUKE: CHUMMETPHS
napajuieienuneaa, CHMMETPUS TPABWIBHBIX TPHU3M, CHMMETPHS TMPABHILHON
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

[ToHsITHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEApHBIC, COHAMPABICHHBIE W MPOTHUBOIIOJIOKHO HAIMPaBICHHBIC
BekTOpbl. PaBeHCTBO BekTOpoB. JleMCTBUS C BEKTOpaMU: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBoiCcTBa
cioeHus BeKTopoB. CBoMicTBa yMHOKEHHUS BEKTOpa Ha uncio. [loHsaTre koMIiaHapHbIe
BeKTOphl. [Ipu3Hak koMiutaHapHocTH TpEX BEeKTOpoB. llpaBuno mapamnenenumesa.
Teopema o pa3iokeHUU BEKTOpa IO TPEM HEKOMITIaHAPHBIM BekTopaMm. [IpsmoyronasHas
cucteMa KoopAauHaT B TmpoctpaHcTBe. KoopauHaTel BekTopa. CBsA3b  MEXIY
KOOpJIMHATaMU BEKTOpPa U KOOPJUHATAMH TOYEK. YTOJ MEeXay BekTopamu. CkaisipHoe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHS: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepruiecKkas
MOBEPXHOCTh, oOOpasylolue TMoBepxHocTed. Tena BpalleHWs: IUWIUHAP, KOHYC,
yceu€HHBIM KOHYC, cepa, map. B3aumHoe pacmonoxkeHune cdepsl U IIOCKOCTH,
KacaTenbHasl TNIOCKOCTH K cpepe. M300paxenne Ten BpalieHus Ha TiiockocTh. Pa3sépTka
UIMHApa U Konyca. CumMeTtpusi cepsl U mapa.

O6bEéM. OcHOBHBIE cBOMicTBa 00bEMOB Ten. TeopeMa 00 00BEME MPSIMOYTOIHHOTO
napajienenunena v ciuenctBus u3z He€. OO0BEM NpsIMON W HAKIOHHOW TPHU3MBI,
WIMHAPA, TUPAMHUIBI U KOHyca. O0BEM 11apa 1 mapoBOTO CErMEHTA.

KoMOuHaiuy Ten BpameHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnvicaHHas B ITWIMHP,
omnucaHHas okoJsio nunuHapa. [lepeceuenue ceprl u mapa ¢ miockocteio. Kacanue mapa
U cdepbl MIOCKOCThI0. [ToHsATHE MHOTOrpaHHMKA, ONMHUCAHHOTO OKOJIO cephl, chephl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomaapr MOBEPXHOCTH UIIMHPA, KOHYCa, TIomaab cepsl u e€ yacteit. [Togodue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, IIJIONIAIEH MOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeoOpa3zoBanue momobusi, ToOMOTeTHs. PemeHne 3agad  Ha  TJIOCKOCTH  C
WCITIOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHne CcedYeHWA MHOTOTPAaHHUKOB M TEJ BPAIICHUS: CCUCHUS ITMIMHJIpA
(mapayIeTbHO U MEPIICHANKYIISIPHO OCH), CEUCHHS KOHYca (MapajieibHbIe OCHOBAHUIO U
MPOXOISIINE Yepe3 BEPIIMHY), CEUCHHsI IIapa, METOJbI TOCTPOCHHS CEUYCHU: METOJ]
CJI€I0B, METO/I BHYTPEHHETO MTPOCKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Omnepanuy HajJ BEKTOpamMH. BekTopHOE YMHOXEHUE
BeKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOKeHHUs. [IpsiMmoyroyibHasi cuctemMa KOOpJAUHAT B



npoctpancTBe. KoopaunaTter BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTtHo-
BEKTOPHBIA METOJ IIPU PEIEHUHU T€OMETPUUYECKUX 3a7a4.

J/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenust npoctpancTtBa. OtoOpaxenus. JBrKeHus U paBeHCTBO duryp. OOmiue
CBOMCTBA JBWXCHUW. BuIbl [IBWKEHUN: NapaUICIbHBIA IIEPEHOC, LEHTpaJbHAs
CUMMETpHUSI, 3€pKajbHasi CHUMMETPHS, IMMOBOPOT BOKpYr mnpsamoil. IIpeoOpazoBanus
nono6wus. [psimast u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATbHBI OCBOEHUSA YYUEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBILIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BoCIUTAHHE:

c(OpPMHPOBAHHOCTh TPAKIAHCKOM MO3ULKU OO0YYarolEerocsi Kak akTUBHOIO H
OTBETCTBEHHOT'O WIEHA POCCHUHCKOro O0O0IlecTBa, MPEICTAaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHUM, MPOIIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHL U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIMSIMU U Ha3HAYCHHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCHUICKON T'PAKIAHCKOW HMICHTUYHOCTH, YBXKEHHUS K
MPOILIOMY W HACTOSIIEMY POCCHICKOW MaTEeMaTWKH, LEHHOCTHOE OTHOILIECHHUE K
JOCTHXKEHUSM POCCHUMCKMX MATEMATUKOB M POCCUUCKONM MaTEMaTUUYECKOW IIKOJbI,
MCITIOJIb30BAaHUE ITUX JOCTHXKEHUI B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUS, ATHUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUU HAyKd U JESATENbHOCTHhIO YUYEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJ1a B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIKOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PACCYKICHUN, BOCTPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BocIUTAHME:

c(hOpPMHPOBAHHOCTh YMEHHSI MPUMEHSATh MaTEMAaTUYECKHE 3HAHUS B HMHTEpEcax
310pOBOro M 0Oe30macHOro o0pas3a >KW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJTAHCHPOBAHHBIM PEXKUM 3aHATUM M OTIbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), (PU3NUYECKOE COBEPLICHCTBOBAHUE MPU 3aHATUSIX
CHIOPTHUBHO-03/I0POBUTEIBHON J1€ATEbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAY, OCO3HAHHME LIEHHOCTH TPYIOIIO0MS, UHTEPEC K Pa3TUYHbIM
chepam mpodecCHOHAIBHOM ACSATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
NPUIIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynymielt mpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKH3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K



MaTeMaTHYeCKOMy OOpa30BaHHMIO W CaMOOOpPA30BAHHIO HA MPOTSHKCHUH BCEU JKU3HM,
TFOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUM MPAKTUYECKUX 3a]1a4 MAaTeMaTHYECKOU
HaIlpaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCThH HKOJIOTUYECKON KYJIbTYPhl, IOHUMAHKUE BIMSHUS COIMATBHO-
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLIMAIBHOM CPEJibl, OCO3HAHUE
IJI00AJIBHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHEHTAlMs Ha MPUMEHEHUE
MaTeMaTUYECKUX 3HAHWM I pelIeHUs] 3aJad B O0JacTU OKPYXalollel cpeisl,
MJJAHUPOBAHUE MOCTYMKOB U OLICHKU UX BO3MOXXHBIX MOCJIEACTBUU MJI1 OKpYKarouien
Cpesl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKW U OOIIECTBEHHOM MPAKTHUKHU, TOHUMAHUE MAaTEMAaTHUYECKON HAYKHU KaK
chephl 4eIOBEUECKON JICSITEIbHOCTH, ITANOB €€ PAa3BUTHUS U 3HAYUMOCTH JIJISl PA3BUTHUS
IMBWIN3ALNK, OBJIQJICHUE SA3bIKOM MAaTEMaTHUKM M MaTEMAaTHYECKOM KYyJbTYpOll Kak
CPEACTBOM  IIO3HAaHWS  MHUpaA, TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
UCCIIEI0BATENbCKYIO JEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU MaTeMaTHYECKUX
00BEKTOB, MOHATHUM, OTHOIICHUN MEXKIY MHOHATUAMH, (POPMYJIUPOBATH OIpEACICHUS
MOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JIs
000011IeHNS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHBOPEUUS B
dakTax, TaHHBIX, HAOTIOJCHUSIX U YTBEPIKICHUSIX, PEJIaraTb KPUTEPUHU JIJISl BBISBICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JI€JIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, TETYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUU;

MPOBOAUTh CAMOCTOSITENIBHO JOKa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMIO, MPHUBOAWTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBO/IBI;

BBIOMpaTh CocO0 pelieHusi yaeOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peleHusi, BIOUpaTh HauboJiee MOAXOIANIUNA C YUYETOM CaMOCTOSITEILHO BbIJEICHHBIX
KpUTEPHUEB).

Ba3oBrbIe ucciaeaoBarebCKHeE AeiiCcTBUA:

WCIIOJB30BaTh BOMPOCHI KAk HUCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHME MPOTHUBOpPEUUE, MPOOIEMY, YCTaHABINBAThH
MCKOMOE U TaHHOE, (POpMUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITNIO, MHCHHCE,

MPOBOJAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, UCCIETOBAHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;



CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIOJIEHUS, UCCIEAOBaHMs, OILICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIIEHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoOIEcca, a TaKkKe BBIJIBUTATh
MPETNOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH JIe(DUIIUTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BOIIPOC
U ISl peLIeHUs 3a/1a4H;

BEIOMpATh WH(POPMAIIMIO W3 HWCTOYHUKOB PaA3UYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEeMAaTU3UPOBaTh U WHTEPIPETHPOBATh MH(OpPMALMIO PA3TUYHBIX BUIOB U (HoOpM
NPECTaBICHNUS;

CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBISITh €€ B pas3auYHbIX (opmax,
WUTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HAJEKHOCTh MH(MOPMAIMU MO CaAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIE NeiCTBUA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHHUs 3aJa4d, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3YIIbTAT;

B XOJIe¢ OOCYXJEHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOeMbl, pelaeMon 3aJlayu, BhICKa3bIBaTh WJEH, HAILICJICHHbIE Ha MOWCK pelIeHUs,
COMOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTHMX YYAaCTHUKOB JMAjora,
O0OHApYyKMBaTh PA3IUYME U CXOACTBO MO3UIIMI, B KOPPEKTHON PopMe (HopMyaupoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUS 3a7auyd, SKCIEPUMEHTa, MCCIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
IpEe3eHTALUU U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBUSA

Camoopranuzamnus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHUs 3a/1a4M, BBIOUPATh CIIOCOO PEIIeHus C yIETOM
UMEIOLINXCS PECYypcOB U  COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaThb U
KOPPEKTHPOBATh BApUAHTHI PEUICHHUM ¢ yu€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJI€Th HABbIKAMHU IO3HABATEJIbHON pPEQIIEKCUU KaK OCO3HAHMSI COBEpIIAEMBIX
JNEUCTBUA M MBICIUTENbHBIX TMPOILIECCOB, HMX pE3yJbTaTOB, BIAJIETh CHOCOOaAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoILlecca M Pe3yJbTara PEIICHUS MaTeMaTUYECKOU
3a7a4H;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTLYT BO3HUKHYTh IIPH PEIICHWUM 3a]ayu,
BHOCUTb KOPPEKTHBBI B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LETH W YCIOBUSAM, OOBSICHITH MPUYHHBI
JOCTHKEHUSI WM HEJOCTHXKEHUS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATBLHON pabOThI
Opy  pelieHUH Yy4eOHBIX 3aja4y, NPUHUMATh 1eJb COBMECTHOM JESITENbHOCTH,
IUIAaHUPOBATh OPraHU3aIMI0O COBMECTHOM paboThl, pachnpenenisTh BUAbl padoT,
JIOTOBApUBAThCSA, OOCYXAAaTh MPOLECC M Pe3ylbTaT paboThl, 00001aTh MHEHHS
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TPYNMoOBBIX (opmax paboTel (00CYyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U HHBIE), BBITIOJHATH CBOIO YacTh pa0OTHI U KOOPIMHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KA4E€CTBO CBOETO BKJIAJa B OOLIUI
OPOIYKT IO KPUTEPUAM, CPOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOJECHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOygaromuiicss HAyIuTCs:

CBOOO/IHO ONEPUPOBATH OCHOBHBIMM MOHATHUSMHU CTEPEOMETPUM IPU PELICHUU
3aJ1a4 U IPOBEJCHUN MATEMAaTUYECKUX PACCYKICHUM;

OPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TIPU PEIIECHUU
reOMETPUYECKUX 3a/1a4;

KJIACCU(PUIMPOBATh B3aMMHOE pACIOJOKEHUE TMPSMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOMHO OMEPHPOBATHh MOHATHSIMH, CBS3aHHBIMH C yIJaMH B TMPOCTPAHCTBE:
MEXTy PSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOM U TIIOCKOCTHIO;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIC BHABl MHOTOTPAHHHMKOB (IpHU3Ma, MUPAMHIA,
IPSIMOYTOJIBHBIN Napaijiesienunes, Kyo);

KJIaCCU(PUITMPOBATH MHOTOTPAHHUKH, BEIOUpAst OCHOBAHUS JIJIs Kilaccu(ukarmm,

CBOOO/IHO ONEPUPOBATh MOHATHUSAMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITNOJIHATH NapauIeIbHOE, LIEHTPAILHOE U OPTOTOHATILHOE MPOEKTUPOBAaHUE (HUTYD
HAa TJIOCKOCTb, BBIMOJIHATH U300paXkeHus: GUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHUST MHOTOIPAaHHUKOB pPAa3JIMYHBIMH METOJAaMH, BBINOJIHSITD
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY,
cOOKy, CHUBY;

BBIUUCIIATH IUIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (MIpH3Ma, MHpaMHaa),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOpMYIT;

CBOOOHO OIEPHPOBATh MOHATHUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh H
TUTIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI;

CBOOOMIHO  OMEpUPOBATh  TOHATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpAMHATAaM B TPOCTPAHCTBE;

BBITIOJIHATH ICHCTBUS HaJl BEKTOPaMH;



pelaTth 3a/1aydl Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHHE
F€OMETPUYECKUX  BEJIMYMH, TPUMEHSS HU3BECTHBIE METOAbl MpPU  pEUICHUU
MaTEMaTUYECKUX 3a]1a4 TOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOXKHOCTH;

OPUMEHSATh  MpOCTEHIMe  MNpOorpaMMHBIE  CpPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKaTh, MPeoOpa3oBbIBATH W UHTEPIPETUPOBATH  MHGOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEICTaBICHHYIO Ha YepTexkax U
PHUCYHKaX;

NPUMEHATH TOJyYEeHHBIE 3HAHUA HAa TMPAKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peasibHble CHUTYyalliH, MPUMEHSATh W3YUYCHHBIE TOHATHSA B MPOIECCE MOWCKA PEHICHUS
MaTeMaTH4eCKu ChOpMYIUPOBAHHOMN MPOOIEMBI, MOICTUPOBAThH PEAbHBIC CUTYaIlMH Ha
S3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C  HCIOJIb30BAaHHEM
TeOMETPUUECKUX TOHATHI U TEOPEM, alllapara anreOppl, pemaTh NPaKTHIECKUE 3a/1a4H,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh MPEACTABICHUS 00 OCHOBHBIX ATalax pa3BUTHs '€OMETPUU KaK COCTaBHOM
yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaromuics HayquTCs:

cBOOO/IHO ONIEPUPOBATh NOHATUSMH, CBSI3aHHBIMU C LIMJIMHAPUIECKON, KOHUUECKOMN
U cpepUUYECKOM TOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI TIOTYYEHUS;

OTIEpUPOBATH MOHATUSIMU, CBSI3aHHBIMU C T€JIAMU BPAIIEHUS: [IWJIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacno3HaBaTh Tejla BpalleHus (LUMIUMHApP, KOHYC, cepa W 1Iap) U OOBICHATH
CrocoObI MOJTYYEHHUs TEJ BPAILCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyioKeHHe chephl U TIIOCKOCTH;

BBIUUCIISATh BETUYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
TUTOIIAIA TIOBEPXHOCTEH MHOTOTPAHHWUKOB M TENl BpPAIICHHs, TEOMETPUUYECKUX Tell C
npuMeHeHueM Gopmy;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMU TEJT BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B cepy U ONMMCAHHBIN OKOJIO cephl,
ctepa, BucaHHas B MHOTOTPaHHUK WJIM TEJIO BPAIllCHHUS,

BBIUMCIIATh COOTHOLIEHUS MEXAYy IUIOU[aAsIMM TIOBEpXHOCTE u o00BbEMamMu
ITOJIOOHBIX TET;

M300pakaTh M3ydaeMble (PUTYPBI, BHITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3
PHUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI TEI
BpAIllCHUS;

U3BJIEKaTh, HHTEPNPETUPOBATH U  MpeoOpa3oBbIBaTh  HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYypax, MNPEICTABICHHYI0 Ha dYepTexax u
PHUCYHKaX;

cBOOOIHO ONIEPUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiii HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;

pemaTh TeOMETPUYECKHE 3a/Jadyd Ha BBIYUCICHHE YIJIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICEHHE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUU;



CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C JIBIDKCHUEM B TPOCTPAHCTRBE,
3HATh CBOMCTBA JIBUXKCHHUM;

BBITIOJIHATh U300pa’KEHHsT MHOTOTPAHHUKOB U TEJ BpalCHUs MPHU MapaieIbHOM
MIEPEHOCE, LEHTPAIbHON CUMMETPUH, 3€PKAIbHOW CHUMMETPHUH, MPH IOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHUs MOI00US;

CTPOUTh CEYECHUS MHOTOTPAHHUKOB M TEJ BpAICHHS: CEYEHUs UWIMH]pa
(mapasuiebHO U MEPIEHANKYJISPHO OCH), CEYEHUs KOHYca (TTapalijiesIbHble OCHOBAHUIO U
MPOXOSIIUE YEPE3 BEPILMHY), CEUCHUS 11apa;

MCIIOJIB30BaTh METO/IbI TIOCTPOCHUSI CEUEHUN: METOJI CIIEJIOB, METOJl BHYTPEHHETO
MPOEKTUPOBAHMS, METO/ MIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuueckue (hakThl JJISl PEIICHUS CTEPEOMETPUUECKUX 3ajad,
MPEANOJIAraloIuX HECKOJIBKO I1aroB PEIeHUs, €CIU YCIOBUSI MPUMEHEHUS 3a/1aHbl B
SIBHOM U HESBHOU (opme;

pelaTh 3a/ladyd Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAXOXKJICHHE
F€OMETPUYECKHUX BEJIIMYHH;

MPUMEHSTH POrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUYECKUX 3a/aY;

MPUMEHSTh MOJYYCHHBbIE 3HAHUA Ha MPAKTUKE: CPaBHUBAaTh, AHAIM3UPOBATH U
OIICHUBATh peAJIbHbIE CUTYAllNH, IPUMEHSATh U3yYEHHBIE MOHSITHUS, TEOPEMBI, CBOMCTBA B
npolecce IOMCKA pEelIeHUusT MaTeMaTU4YecKd C(OpMyJIHpPOBAHHON  MpPOOJIEMBI,
MOJIETUPOBATh pealibHbIC CUTYallMu Ha S3bIKE T€OMETPHUH, UCCIEI0BATh MTOCTPOCHHBIC
MOJIEIM C HMCIOJIb30BAHHEM T€OMETPUUECKUX TOHSITUU W TEOpeM, ammapara aiareOpsl,
pelaTh NpakTUYECKUE 3a]]a4u, CBSI3aHHbIC C HAX0XKICHUEM FeOMETPUUYECKUX BEJIMYUH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTarnax pa3BUTHUS T€OMETPUM KaK COCTABHOM
yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne ni/nt P Konrtpoabsnbsie IIpakTnueckue (1udpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 AHanuTh4eckas reoMeTpHs 15 1




[ToBTOpeHUEe, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU

15

OO0BEM MHOTOTpaHHUKA

Tena BpameHnus

17
24

[Tnomaau MOBEPXHOCTH U OOBEMBI
KPYTJBIX TEJ

JBrxeHus

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 8

INIOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbl

IIpakTH4eckue
padoThbI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
mudposbIe
o0pa3oBaTte/ibHbIE

pecypchl

OcHoOBHEIE MTpaBWIIa U300paKEHUS HA
PHUCYHKE IIOCKOCTH, MapaJIeTbHBIX TPSMbBIX
(OTpe3KoB), CepeTUHBI OTPE3Ka

ITonsTHS CTEpEOMETPUN: TOUKA, IIpsIMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHEIE
MpaBuiia N300paKeHUs Ha PUCYHKE
IJIOCKOCTH, TIApaJlIeIbHBIX TTPSIMBIX
(OTpe3KOB), CepeTMHEI OTPE3Ka

INousTHs: nepecekaronuecs MIOCKOCTH,
nepeceKaronuecs npsmMasi U II0CKOCTh;
MIOJTyTIPOCTPAHCTBO




TToHATHS: TIepeceKarouecs MIOCKOCTH,
MepeceKaroInecs npsMas ¥ II0CKOCTh;
MOJYTIPOCTPAHCTBO

MHoOTOTpaHHUKH, H300pakKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (HUTYP,
HECYIIECTBYIONMUX 00BEKTOB
MHoOrorpaHHUKH, U300pAKEHIE
MPOCTEHINUX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BHEKTOB

10

11

12

13

AKCHOMBI CTEpEOMETPUH U TIEPBbIC
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U [IEPBbIC
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U [IEPBbIC
cieactBus u3 HUX. CriocoObl 3ajaHus
MPAMBIX U TJIOCKOCTENW B IPOCTPAHCTRE.
O0603Ha4eHHS IPSIMBIX U TUIOCKOCTEH

N3obpaxenne cedeHnii mupamMuibl, Kyoa u
TPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux peopa.
N300paxeHne nepecedeHus Moy YeHHBIX
IJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEUYCHUH Pa3HBIMH [[BETAMU

N300paskeHne ceueHnil mupamMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux peodpa.
N300paxeHne nepecedeHus Moy YeHHBIX
IUTOCKOCTEH. PackpalnBanue MOCTPOCHHBIX
CEUYCHHUI Pa3HBIMH [[BETAMU

N300paxkeHne ceyeHN MUpaMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOAT Yepe3 ux peodpa.
NzobpakeHne nepecedeHusl MoTy4YeHHbIX
IUIOCKOCTEH. PackpalmmBanie NOCTPOSHHBIX
CEUYCHUI Pa3HBIMH [[BETAMU

Uzo0pakeHne ceyeHnit nmupaMuabl, KyOa u
MPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N300paxeHne nepecedeHus MoayYeHHbBIX




IUIOCKOCTEIA. PaCKpaHII/IBaHI/IC MMOCTPOCHHBIX
CCUYCHMH Pa3HbIMH IIBETAMHU

14

15

MerToj ciaea0B AJisl IOCTPOEHUS CEUCHUM

MerTon ciaeaoB AJisl HOCTPOEHUS CEUCHUI.
CBoiicTBa nepeceueHuit MpsIMbIX U
MJI0CKOCTEN

16

17

Merton ciieioB Il TOCTPOCHUS CEUCHUH.
CBoiicTBa nepeceueHui MpsIMbIX U
IJIOCKOCTEH

[locTpoenune ceuenuii B mupamue, Kyoe 1mo
TpéM ToukaM Ha péOpax. CoznaHue
BBIHOCHBIX I-ICpTC)KCI‘/'I U 3aI1MCh 11aroB
MIOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupaMue, Kyoe 1o
TpéM Toukam Ha péOpax. CoznaHue
BBIHOCHBIX YepTeXel U 3aluCh 11aroB
MIOCTPOEHUS

19

20

21

[NocTpoeHue ceueHuit B mupaMue, Kyoe 1o
Tp&M ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3alKCh 11aroB
MIOCTPOCHUS

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHl 1 3aliCh I1aroB
HOCTPOCHHS

[ToBTOpeHue miaHumerpun: Teopema o
MPOTIOPIIMOHANBHBIX OTpe3Kax. [logobue
TPEYTrOJIbHUKOB

22

23

IToBTOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUCHHMAX Ha
BBIHOCHBIX uepTexax. MicTopus pa3Butus
IIAHUMETPHUH U CTEPEOMETPUH

KonTponsHas padora "AKCHOMBI
Tp p
crepeomerpun. CedeHms"




24

25

B3aumHOe pacnonokeHue MpsIMbIX B
npoctpancTBe. CKpeluBaromuecs npsmbie.
[Ipu3HaKy CKPEUTUBAIOIINXCS MPSMBIX.
[lapamiensHbIe TPSIMBIE B TPOCTPAHCTBE

Teopema o CylmeCTBOBaHUU U
€IMHCTBEHHOCTH NPSAMOM MapasuieIbHON
JaHHOM NPSMOM, TPOXOASIIEH yepe3 TOUKy
MPOCTPAHCTBA U HE JIeXKalllel Ha TaHHOU
npsaMoit. JlemMma o nepecedyeHun
NapaJuIeTIbHBIX MPSIMBIX MIIOCKOCTHIO

26

27

INapannensHOCTH Tpex MpsAMBIX. Teopema o
TPEX MapajuIeNbHBIX MPSIMBIX. Teopema o
CKPELIMBAOLINXCSI IPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOHCTBA MapajIeIbHOTO IPOCKTUPOBAHUSL.
Uzobpakenne pazHbix Guryp B
napajieIbHON NPOEKIUU

28

29

LlenTpanbHas mpoekuus. Yroiu ¢
COHAITPABIIEHHBIMU CTOPOHAMH. YTOJI MEXKITY
MIPpAMBIMHA

3amaun Ha I0Ka3aTeIbCTBO U MCCIIEIOBAHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHSA: MapaJsIENbHOCTD NPSIMOU U
IJIOCKOCTH B IIpocTpaHcTBe. [Tpu3nax
MapajuIeTbHOCTH MPSAMON U TNIOCKOCTH.
CBoiicTBa mapayienbHOCTH IPSAMOI U
IJIOCKOCTH

31

I'eomeTpuyeckue 3ajaun Ha BEIYHMCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajuIeTbHOCTHIO IPSMBIX U IIIOCKOCTEH B
MIPOCTPAHCTBE

32

[locTpoenune ceuenus:, MPOXOAIIETO Yepe3
JaHHYIO IPSAMYIO Ha 4YEpTEXE U
MapajuIeIbHOr0 APYrou npsiMoi. Pacuér
OTHOUIEHUI




33

34

35

36

[NapannensHas MpOEKINsI, IPUMEHEHUE IS
MOCTPOCHHUS CEUeHUH KyOa 1
mapautenenunena. CBoicTBa
napaieNeuIe/a U MPH3MEI

ITapannensHble iockocT. [Tpuznaku
MapajuieIbHOCTH JBYX MIOCKOCTEH

TeopemMa o napauieIbHOCTU U
€IMHCTBEHHOCTH ILTIOCKOCTH, MTPOXOASILEH
Yyepe3 TOUKY, He PUHAISKAIYI0 TaHHOK
IJIOCKOCTH U CIIEIICTBHS U3 HEE

CBoiicTBa MapaieabHbIX INIOCKOCTEN: O
IapajuIeIbHOCTH IPSIMBIX IIEpECEYEHUS TIPU
NEpeCCUCHUU JIBYX IMapaICIbHbBIX
IJIOCKOCTEH TpETheil

37

38

39

40

CBoiicTBa MapaIeNbHBIX MIOCKOCTEH: 00
OTpEe3Kax MapauleNbHBIX MPSIMBIX,
3aKJII0YEHHBIX MEXY HapajuIeIbHBIMU
IJIOCKOCTSIMM; O TIEPECEUEHHUH MPSIMOH C
IBYMSI MapaJuICIbHBIMU IIOCKOCTSMHU

[ToBTOpenue: Teopema [Iudaropa Ha
IJIOCKOCTH

[loBTOpEeHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a 1 PsIMOYT'OJIBHOTO
napajeenumnesna

41

Brruucnenue IMH OTpE3KOB B KyOe U
HIPSIMOYT'OJIBHOM NapAJUIEIICIIUIIENE

42

43

ITepnenaAuKyJIIpHOCT NPSIMOM U IUNIOCKOCTH.
[IpusHak neprneHANKYISIPHOCTH IPAMOI 1
IIJIOCKOCTH

[lepnieHAUKYIAPHOCTH MPSAMON U IIIOCKOCTH.
IIpu3HaK neprneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o cylliecCTBOBaHUU U
€IUHCTBEHHOCTH MPSMOH, MPOXOAsIIEH




4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHOHN K TUIOCKOCTH

IInockoctu u NEPICHAUKYIIAPHBIC UM

45 IpsIMble B MHOTOTPaHHHUKAX .

46 [InockocTH ¥ NepIeHANKYIISIPHBIE UM 1
IpsIMble B MHOTOTPaHHHUKAX

47 Ilepnenaukynsp u HakinoHHas. [loctpoeHue 1
NEPHIEHIUKYJIISIPa U3 TOUKU Ha IPSIMYIO

48 Ilepnenaukynsp u HakinoHHas. [loctpoeHue 1
MEePIEHINKYISIpa U3 TOUYKU Ha TPSMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpamMas 1
u oOpaTHas)

50 Teopema o Tpéx meprneHAuKyIsApax (mpsMast 1
u oOpaTHas)
ol VTom MeXIy CKPeIMBAIOIIMMHUCS TPSIMBIMH 1
52 [onck nepneHauKyYISIPHBIX IPSAMBIX C } 1
MTOMOUIbIO TEPIEHAUKYISIPHBIX MIIOCKOCTEH
53 OpTOroHaNbHOE MPOCKTUPOBAHHUE 1
[ocTpoenne cedenuii Kyoa, IPU3MBI,

54 MPAaBUIBHOM MHUPAMHIBI C IOMOILBIO 1
OPTOTOHAJILHOM MPOEKIINU
[Toctpoenune ceuenuii KyOa, MPU3MBL,

55 NPABUIILHOM MTUPAMUJIBI C TIOMOIIBIO 1
OPTOTrOHAJIBHOU TPOEKLIUU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. IlmockocTr cumMmeTpuii B 1
MHOT'OI'pPaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMON 1 1
IJIOCKOCTH KaK CJIEJACTBHE CUMMETPUH

58 HpaBI/IJ'IBHIlIe MHOTOTrpaHHuKHU. Pacuér 1
PacCTOSHUM OT TOYKH JI0 TNIOCKOCTH

59 IIpaBunbpHBIE MHOIOTpaHHUKHU. Pacuér 1

paCCTOSIHI/Iﬁ OT TOYKHU A0 IINIOCKOCTH




60

Crioco0BbI OMYCTHTh TIEPIICHAUKYIISPHI:
CUMMETpHS, CIBUT TOUKH T10 TapajuIeIbHON
NpAMO

61

62

CrBwur 10 HETTapaICTLHOM MPSMOHA,
U3MEHEHHUE PACCTOSHUMN

KontponbsHas padora "B3anMHoe
PaCIONOXKEHHE TIPSIMBIX U TUIOCKOCTEH B
npocrpaHcTae"

63

64

[ToBTOpEeHuE: yromn Mex 1y NpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TeOpeMa
KOCHHYCOB

[ToBTOpEHUE: yroa Mexmny
CKpCIIMBAOIIUMUCH ITPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

68

69

FCOMeTpI/I‘-ICCKI/IC MECTOJbI BEIYUCIICHUA YyIJia
MEXIY NPSAMBIMH B MHOI'OTPaHHUKaX

JByrpanHsiil yroa. CBOHCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

[lepnenpukynspHble muockocTH. CBolCTBa
B3aMMHO MEePIEHANKYISIPHBIX MIIOCKOCTEH

[IpusHak neprneHANKYISIPHOCTH TUIOCKOCTEN;
Teopema O IIPSIMOM IepeceYeHUsl IBYX
IJIOCKOCTEW MEPNEHANKYIISPHBIX TPEThEH
IJIOCKOCTH

[IpssmMoyrosbHBIN Napauienenunen; Kyo;
WM3MEpEeHMsI, CBOMCTBA MPSIMOYTOJILHOTO
napajeenumnesna

70

Teopema o 1MaroHaJIv MPSIMOYTOJILHOTO
napajuJiesenuIesia 1 CIeJCTBUE U3 Heé

71

CrepeoMeTpHuUuecKre U MIPUKIIATHBIC 3aa9H,
CBSI3aHHBIE CO B3aHMHBIM PacCIIOI0KEHUEM
NPSAMBIX U IJIOCKOCTH




72

HOBTOpeHI/IeZ CKpCIIMBAIOIIUECCA IMMPAMBIC,
napajiICIIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHHKax

73

ITapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEIINBAIONINXCS TIPSIMBIX, PACCTOSTHIES
MEXy CKPEIUBAIOIIUMHUCS TPSIMBIMU B
MPOCTHIX CUTYAIUSIX

74

PaccrosiHre OT TOUKH 0 MIIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 MIIOCKOCTH

75

76

77
78

Brruucnenue pacCTOSIHUM MEXKIY
CKPEIIMBAIOIIUMICS MPSIMBIMH C TOMOLIBIO
MEPIEHANKYJISIPHON MIIOCKOCTH
TpéxrpanHblil yroy, HEPaBEHCTBA AJIA
TpexTpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHUHYCOB M CHHYCOB JUISI
TPEXTPAHHOIO yria

DneMeHTHl c(hepruIecKoil TeOMETPHH:
reoJie3u4ecKre JMHUY Ha 3emiie

KonTponbHas padota "Yriiel u paccTostHus"

79

Cucremaruzanus 3HaHui "MHOTOTpaHHUK U
€ro 31eMeHTh!"

80

81

82

83

[Mupamuna. Buast nupamua. [paBunsHas
nupamMmuIa

[Tpusma. IIpsimas 1 HaKJIOHHAS PU3MBIL.
IIpaBunbpHas mpusmMa

[IpsimMoit mapannenenumnesn, NpsMOYroJbHbBIN
napaienenuresn, Kyo

Brimykiibie MHOrOorpanHuku. Teopema
Diinepa

84

85

Brimykiibie MHOTOTrpanHuKd. Teopema
Oiinepa. IlpaBuiIbHbIE U TOTYIPABUIIBHBIC
MHOTOTPaHHUKH

KontponbsHas pabora "MHororpanauxu"




86 [TousTHe BEKTOPA HA TIOCKOCTH H B 1

[POCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3HoCTh BEKTOPOB 1
89 [IpaBwsio napauiesenureia 1
90 VYMHOXEHHE BEKTOpPa Ha YKCIIO 1
91 PassioxkeHue BEKTOpa 1o 633ch TPEX 1

BEKTOPOB, HE JIEKAIIUX B OJHON IIIOCKOCTH
92 CKaJIIpHOE TIPOU3BEIECHUE 1
93 BblunciieHue yria Mexy BEKTOpaMH B 1

[POCTPAHCTBE
94 I[Mpocreiinme 3a1a4u ¢ BEKTOPAMH 1
95 [Ipocreiiine 3agauu ¢ BEKTOpaMu 1
96 I[Mpocreiinme 3a1a4u ¢ BEKTOPAMH 1
97 IIpocreiimme 3aga4u ¢ BEKTOpaMu 1
98 OO6O0O0IIEHNE U CUCTEMATU3AIIUS 3HAHUI 1
99 OGO0IIEHHE ¥ CUCTEMATH3AIINS 3HAHUI 1
100 HroroBasi KOHTpoJbHast paboTa 1
101 Utorosas KOHTpoJbHas paboTa 1
102 OGO0IIEHHE ¥ CUCTEMATH3AIINS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 6 0
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlj;_)n Tema ypoka Bcero Kontpobsie  Iparrireckite f:;:eﬂnﬂ :g[?;l;zz:fenbnme

padoThI padoThI pecypes:




IToBTOpenue Temsl "KoopanHatsl BekTopa

1
Ha IJIOCKOCTH U B MPOCTpaHCTBe"

2 [ToBTOpenue Temsl "CkanspHoe
MPOU3BEACHNE BEKTOPOB"

3 [loBTopenue Tembl "Brruncienue yria
MEXIy BEeKTOPaMH B TTPOCTPaHCTBeE"

4 IToBTOpEeHME TeMbI "Y paBHEHHE TIPSIMOM,
MIPOXOJISIIEH Yepe3 IBE TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
ypaBHEHHE MIIOCKOCTH B OTPE3Kax

6 YpaBHEHHUE IIOCKOCTH, HOpMAJb,
ypaBHEHHUE MIIOCKOCTH B OTPE3KaX

7 BekTopHOe npou3BeieHHEe

8 JIunelinbple HEpAaBEHCTBA, TMHENHOE
IPOrpaMMHUPOBAHUE

9 Jlunelinple HEpaBEHCTRA, JIUHEHHOE
IPOrpaMMHUPOBAHUE

10 AHanuTHYeCcKHe METOBI pacuyéra yria
MCXKAY NPAMBIMA B MHOT'OI'paHHHKax

1 AHanuTHYeCKHE METO/IBI pacuéra yria
MECKAY IIOCKOCTSAMU B MHOT'OI'paHHUKAX

12 DopMyna pacCTOSIHUS OT TOUKH 10
TUIOCKOCTH B KOOPJMHATAX

13 HaxosxaeHnue paccTosiHUI OT TOUYKH JI0
IUIOCKOCTH B Ky0e

14 HaxosxaeHnue paccTosiHUI OT TOYKH JI0
IUIOCKOCTH B IIPAaBUJIHOM MUPaMUIE

15 Kontponbnas padota "AHanuTHyecKast
reoMeTrpust”

16 CeueHusi MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOT'OI'paHHUKH

17 Ceuenuss MHOTOTPAaHHMKOB: METOJI CJIEN0B




18

CeueHus MHOTOTPAaHHUKOB: CTaHAAPTHBIC
IJIOCKOCTH, TIEPECEUCHUS MPSIMBIX U
IUIOCKOCTEN

19

20

21

22

23

24

[TapamiensHbIe TPSIMBIE H TUIOCKOCTH:
napaJuIeIbHBIE CEUCHHS

[TapaniensHbIe TPSIMBIE W TUIOCKOCTH:
pacu€T OTHOUIEHU

HapaJ'IJ'ICJ'IBHLIC MPAMBIC U TNIOCKOCTHU: YTJIbI
MCKAY CKpCIIMBAOINMUCA MTPAMBIMHU

IlepnenauKyIIIpHBIE NPSMBIE U INIOCKOCTH:
CTaHJApTHBIE Iapbl NEPIEHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUHN
MHOTOTPaHHUKOB

IlepnenqukynsapHbIe TPsSMBIE U TNIOCKOCTH:
TeopeMa O TpPeX NEPIEHIUKYISIPAX
IlepnenauKyIIIpHBIE NPSIMBIE U INIOCKOCTH:
BBIUMCIICHUS JJIMH B MHOTOTpaHHHUKaxX

25

26

[ToBTOpEHHKE: TIIOLIAAM MHOTOYTOJIbHUKOB,
(hopMyIIBI TS TIOMIAIEH, COOOpaKCHHS
moxoous

IToBTOpEHME: TUIONMAN MHOTOYTOJILHUKOB,
(hopmyIbl TS TUTONIAICH, COOOpaKEHHUS
moo0ust

27

28

29

[ToBTOpEHME: TIIOIIAH MHOTOYTOJIbHUKOB,
(hopMyJIBI JTs TIONIAIEH, COOOpaKEeHHS
moxoous

[Tnomaau ceueHUit MHOTOTPaHHUKOB:
TUTOINA/N TIOBEPXHOCTEH, pa3pe3ans Ha
YacTH, COOOPaKEeHUs OO0

Tlnomaau ceueHnii MHOTOTrpaHHUKOB:
IIOIIA/Id TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOJO0US

30

Kontponbnas padora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS] MHOTOTpaHHHUKOB"




O06BeM Tena. O6beM NPSMOYTOIBHOTO

31
napaJuiesenuIeaa

32 3anauu 00 ynBOCHUH Ky0a, O KBaipaType
Ky0a; O TPUCEKITUH yTia
CrepeoMeTpUYeCKHE 3a/1aud, CBI3aHHBIC C

33 00BEMOM TIPAMOYTOJILHOTO
napaJuiesenuIeaa
IIpukiagaeie 3a1a9u, CBA3aHHBIE C

34 BBIYHCJICHHEM 00bhEMA MPSIMOYTOJILHOTO
napajJieyienune1a

35 O06BEM MPAMON PU3MBI

36 CrepeoMeTpruiecKue 3a/1a4d, CBI3aHHBIC C
BBIYHCIICHHEM 00HEMOB TIPSIMOM ITPU3MBI

37 IIpuxmnanHsie 3aqa9u, CBsI3aHHBIE C 00BEMOM
MPSMOW MPU3MBI
Brruncnenne 006EMOB TEI ¢ TOMOIIIBIO

38 onpenenénnoro uurerpana. Oobém
HAaKJIOHHOM NMPU3MBbI
Brruncnenrie 00bEMOB TEJ C TOMOIIBIO

39 onpezenéuHoro uarerpana. O0bEm
MTUPAMUIBI

40 ®dopmyna 00bpéMa rpamuabl. OTHOIIEHHE
00BEMOB MUPaMHU] C OOLTUM YTIIOM

a1 ®opmyna 06bpEéMa nupamMuabl. OTHOILIEHHE
00BEMOB MUPAMHU] C OOLTUM YTIIOM

42 CrepeoMeTpHUYEeCKHUE 3a/1a4u, CBI3aHHBIC C
00BEMaMy HAaKJIOHHOM TTPHU3MBI

43 CrepeoMeTpHUYEeCKHE 3a/1a4u, CBA3aHHBIC C
0o0BEMaMu TUPaMHU/TBI
IIpuxnagusle 3amgauu 1o teMe "OObEMBI

p

44 Ten", CBA3aHHEBIE ¢ 00bEMOM HAKIIOHHOM
MIPU3MBbI

45 IIpuknagasie 3apaqu o TeMe "OO0bEMBI

Ten", cBsI3aHHBIE C 0O0BEMOM MTUPAMUIBI




[Ipumenenne 06bEMOB. Briuncnenue

46 pacCcTOSHUSA 10 TIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTpaHHUKA"
Hunuaapuueckas MOBEPXHOCTD,

48 00pasyroIye MUIMHAPHIECKOM
MOBEPXHOCTH

49 Hunuuap. Hpsmoit kpyroBoi HUIHHIP.
[Inomanas NOBEpXHOCTH HUIHHIPA

50 Konnveckas moBepxHOCTb, 00pa3yromue
KoHH4eckol moBepxHocTu. Konyc

51 Ceuenue KOHYCa II0CKOCTbIO,
napajieabHON MIIOCKOCTH OCHOBaHHUS

52 Yceuénnslii konyc. M300paxkeHne KOHYCOB
U yCeUEHHBIX KOHYCOB

53 [Inomaas 60KOBO¥ MMOBEPXHOCTH U MOTHON
MIOBEPXHOCTH KOHYCa

54 [Inomaas 60KOBO MMOBEPXHOCTH H MOTHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpriecKue 3a/1aun Ha

95 JIOKA3aTEeNbCTBO U BHIUUCIIEHUE,
MOCTPOCHUEM CEUEHUH IIMIMHIPA, KOHYyCa
CrepeomeTpruueckue 3a/1a9d Ha

o6 JI0Ka3aTeJIbCTBO M BHIUYUCIICHHUE,
MOCTPOEHUEM CEUEHUN LIWIMHAPA, KOHYCa

57 [IpuknanHsle 331241, CBSI3aHHBIE C
LIUIUHAPOM

58 [Ipuknaansie 3a7a4u, CBA3aHHBIE C
LIWIMHAPOM

59 Cdepa v map
[epecedenue cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cepsl miockoctsio. Bun u

n300paxkeHue mapa




ITepeceuenue cheps! U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cepsl IIockocToio. Bua u
M300pakeHHE mapa

62 YpaBlieHHe chepsl. [Tnomans chepsr u e€
yacrteil

63 Cummetpus cdepsl U mapa
CrepeoMeTpruieckue 3a/1aun Ha

64 JIOKa3aTeNIbCTBO M BEIUUCIICHHE, CBSI3aHHBIC
co cepoii ¥ IIapoM, IOCTPOCHHUEM HX
CEYEHNH ITOCKOCTBIO
CrepeoMeTpruiecKue 3a/1aun Ha

65 J0Ka3aTCJIbCTBO U BBIYUCIICHHUC, CBA3aHHBIC
co chepoli u mapom, MOCTPOSHUEM HX
CEYEHUH ITOCKOCTBIO

66 [Ipuxnanaeie 3aqa49u, cBsI3aHHBIE CO Cepoit
U IIapOM
[loBTOpEHHE: OKPYKHOCTH Ha IIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTAHIapTHBIE
noxooust

68 PasnuuHbie KOMOMHALIMY TEJT BPALICHUS U
MHOT'OI'PaHHUKOB

69 3anaun 1o Teme "Tena U MOBEPXHOCTH
BpauieHus"

70 3anaun 1o Teme "Tena U MOBEPXHOCTH
BpauieHus"

71 KontponbHas pabota "Tena u noBepxHOCTH
BpauieHus"

72 O06wém nmnuuapa. Teopema 06 00bEME
MIPSIMOTO I[IUJIMHIPA

73 Beranciienrie 00bEMOB TeJT C TOMOIIBIO
onpezaenéHHoro uarerpaia. O0béM KoHyca

74 IImomamy 60KOBOW M TIOTHOM MTOBEPXHOCTH

KOHyca




75

CrepeoMeTpUUECKHE 3a/1a4H, CBI3aHHbBIE C
BBIYMCIICHUEM 00BhEMOB IMIIMH/IPA, KOHYCa

76

[Tpuknanueie 3agaun no Teme "OO0BEMBI U
IJIOMATN TIOBepXHOCTEH Tem"

77

O0BEM mapa u mapoBoro cekropa. Teopema
00 00béMe mapa. [Tmomans chepsl.
CrepeoMeTpriecKue 3aauu, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB II1apa, I1apoBOro
CerMeHTa M MIAPOBOT0 CEKTOPA

78

[Mpuxnagaeie 3a1auu o TeMe "O0bEMBI
Ten", cBsI3aHHBIE C 0OBEMOM II1apa u
IoIIa b0 chepbl. COOTHOIICHUS MEXKITY
TUTOIIAIIMU TIOBEPXHOCTEH 1 00bEMaMuU
MOTOOHBIX TE

79

80

81

ITomo6HbIE TEMa B IPOCTPAHCTBE.
W3menenne o0bpEéMa mipu mo100uu.
CrepeoMeTpryecKkue 3a/1aul, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB Te U TUToIa e
MOBEPXHOCTEMN

KonTponbnas padora "[Inomanu
MOBEPXHOCTH U 00BEMBI KPYTJIbIX Ted"
JBwxkenus npoctpancTBa. OToOpaskeHHUs.
JIBrxeHus u paBeHCTBO (uryp. O0mme
CBOCTBA JIBKECHUIN
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Busl 1Br>keHU: napaiebHbIN HEpEeHoc,
LEHTpaJIbHAsI CHAMMETPUS, 3€pKajibHas
CUMMETpHUS1, HOBOPOT BOKPYT MPSIMOi1

IIpeo6pazoBanus nogodus. [psmast u chepa
Ditnepa

['eomeTpuueckue 3a1a4u Ha MPUMEHEHUE
JIBYDKEHUS
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KonTponbHas pabora "BekTops! B
mpocTpaHcTBe"
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Oo6o6m1atomee nosropenre 11 MoOHATHH 1
MeT0A0B Kypca reomerpun 10—11 kmaccos,




cucreMartusanus 3HaHui: "[lapannensHOCTD
MPSIMBIX U TUIOCKOCTEH B IMpOCTpaHCTBE"
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Ob6o6maromee nosropenre 11 moHATHH 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
crucTeMaTtn3anws 3HaHui: "BekTopsl B
pOCTpaHCcTBe"

Ob6o6maromee nosropenre 11 moHATHH 1
MeToJ10B Kypca reomerpun 10-11 kmaccos,
crucTeMaTtn3anws 3HaHui: "BekTopsl B
pocTpaHcTe"

O6o6matomee moBToperne 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10-11 kmaccos,
cucreMarusanug 3Hanuii: "Oobem
MHOTOI'paHHUKA"
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O6o6matomee moBToperne 11 moHATHIA 1
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucreMarusanug 3Haauii: "Oobem
MHOTOTpaHHUKA"
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Ob6o6miaromee nosropenre 11 moHATHH 1
MeT0A0B Kypca reomerpun 10—11 kiaccos,
cucteMaTtusanus 3Hanui: "Ilomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX TEN"

92

93

Oo6o6miatomee nosropenre 11 MOHATHH 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucteMaTtusanus 3Hanui: "Ilomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

Htorosas KOHTpoJbHAS paboTa

94

Htorosas KOHTpoJbHAS paboTa
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[ToBTOpeHwue, 0000IICHHE U CHUCTEMAaTH3ALIMS
3HAHUH
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I/ICTOPI/IH Pa3BUTUA CTCPCOMCTPUN KAK HAYKH
ueé POJib B pa3BUTHU COBPCMCHHBIX
MHXCHCPHBIX U KOMIBIOTCPHBIX TEXHOJIOT i1




97

HCTOpI/Iﬂ Pa3BUTUA CTCPCOMCTPUN KaK HAYKH
ueé POJib B pa3BUTHU COBPECMCHHBIX
MHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI
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Wcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKU
1 e€ poJb B Pa3BUTHUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

HCTOpI/Iﬂ Pa3BUTUA CTCPCOMCTPUN KaK HAYKH
ueé POJib B pa3BUTHU COBPECMECHHBIX
HMHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEpEOMETPUN KaK HAYKU
U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Ucropus pa3BUTHS CTEpEOMETPHH KaK HAYKH
U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
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HcTopus pa3BUTHS CTEpEOMETPUN KaK HAYKU
U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka . ['eomerpus. JI.C. Aranacsn 10-11knace,yrimy0OneHHbIi ypoBeHb, uznatensbcTBo "[Ipocsemienue"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Martemaruka . ['eomerpus. JI.C. Aranacsu 10-11knace,yrimy0neHHbIi ypoBeHb, uznatenscTBo "[Ipocsemienue"
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