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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisgeTCs OJAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMs, Tak Kak oOOeCleurMBaeT BO3MOXXHOCTb HW3YYEHHUsS JTUCIUIUINH
€CTECTBEHHO-HAYYHOM HANpPABJICHHOCTH MW IIPEAMETOB TyMaHUTAapHOrO IHMKIIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (OPMUPYEMOE MIPH HU3YyUYEHUU OO0YUarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH, PU JOKA3ATEIBCTBE TEOPEM U MOCTPOCHHUH LIETIOYKH
JIOTUYECKHUX YTBEP/KACHUMN IIPU PELICHUN T€OMETPUUECKUX 3a/1a4, YMEHUE BbIIBUTATh
U OIpOBEpraTh TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPH PEIICHHUH 3a1ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.

Lens ocBoeHMst mporpamMmbl yueOHOro Kypca «l'eoMeTpus» Ha YriIyOJIEHHOM
YPOBHE — PAa3BUTHE MHAMBUAYAJIbHBIX CIOCOOHOCTEN OOY4YarOIIMXCA MPU U3YYCHHH
reOMeTpUH, KakK COCTaBJSIIoOIIed mpeaMeTHol obOnactu «Marematuka U
uH(pOpMaTUKa» Yepe3 0OecreueHne BO3MOKHOCTH NMPUOOPETEHUS U HUCIIOJIb30BAHUS
0oJiee rIyOOKHMX F€OMETPUUECKUX 3HAHUM U JIEUCTBUM, CrieU(DPUUHBIX TEOMETPUH, U
HEOOXOAMMBIX [JIsl YCHEIIHOro Npo(ecCHOHAaIbHOTO 00pa30BaHUs, CBSI3aHHOIO C
HCITOJIb30BAaHUEM MAaTEMAaTHKH.

[IpyopuTeTHBIMM 33JayaMu  Kypca T€OMETpUM Ha YIriIyOJIEHHOM YpOBHE,
pacIIUPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

pacUIMpeHUe NPEICTaBICHUS O T€OMETPUU KaK 4YacTH MHUPOBOM KYJIbTYpbl U
(hopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHHE NPEJICTABICHHUS O NPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEHIIUX MATEMATHYECKUX MOJEIAX, IMO3BOJSIIOIIMX OIKCHIBaTh W H3ydaThb
pa3HbIe SIBJIEHUS OKPY>KAIOIIET0 MHUpPA, 3HAHWE MOHSITUITHOrO arapara 1o pasjaeny
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUH;

(opMHpOBaHKE YMEHHUS BIAJAETh OCHOBHBIMHU MOHSITHSMHU O MPOCTPAHCTBEHHBIX
¢urypax m UX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TeopeM, (POpMYyJT M YMEHHUE HX
IPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

(dopMHpOBaHHE YMEHHUs pPaclo3HaBaTh HAa 4YepTekaxX, MOAENISIX U B peaJbHOM
MHpPE MHOTOTPAaHHUKH U T€JIa BPAIEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

(opMupOBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHuil, (opMHpoBaHHE TMOHUMAHHUS POJIM AKCHUOMATHKU TpU
MPOBEJICHUU PACCYKICHUN;

dbopMHpOBaHWE YMEHHUS BJIAaJE€Th METOAAMH JI0KA3aTEIbCTB U aAJITOPUTMOB
pEeLIeHUs, YMEHHUS UX TIPUMEHSATh, TPOBOAUTEH JOKA3aTEJIbHBIE PACCYXKIACHUS B XOJE
pELIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTHUYECKHM COJEp KAHHEM,
(dbopMHUpoBaHNE TPE/ICTABIIEHUS O HEOOXOIUMOCTH JI0Ka3aTEeNbCTB MIPU 0OOCHOBAHUU



MaTEMaTUYECKUX YTBEPKIACHUM W POJM aKCHOMATUKH B MPOBEACHHUM JEAYKTHBHBIX
paccyXICHUN;

pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW O00ydYaromuXxcs, MO3HABATEIbHOW AKTUBHOCTH, HCCIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, UHTEPECA K U3YYSHHUIO T€OMETPUH;

dbopmupoBanre (YHKIMOHAJIBLHON TpaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUU:
YMEHUS pPACHO3HABaTh MPOSIBICHUS TE€OMETPUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaNbHBIX >XKU3HEHHBIX CUTYalUUSIX W MPU U3YYEHUU APYIHX
y4eOHBIX  MPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJICTUPOBAHUSl PEANbHBIX CUTyallud, WCCIEOBAHUSA IOCTPOCHHBIX MOJIENEH,
MHTEPIPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMU COJIEpKATENbHBIMU JIMHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBisrorcs: «[Ipsmple 1 TIOCKOCTH B MMPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema BpameHus», «BeKTOpbl MU KOOPJIAWHATHI B NIPOCTPAHCTBE», «/IBUKEHUSA B
IIPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH
MOHSATUSIMIY», PETIEBAHTHBIMU T€OMETPUU Ha YIIIYyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEpXaTelbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX  YMEHHMH  pacmpeneiseTcss He  TOJNbKO IO
CoJIepKaTeNbHBIM JIMHUAM, HO M 1O rojgam oOyudenus. CopepxaHue oOpa3oBaHUA,
COOTBETCTBYIOIIIEE MPEIAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON padoueit
MpOrpamMMbl, paclpeleaEHHbIM [0 rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIIMIHUAIBHBIM BOMpPOCaM OO0ydYarouuecs
oOpamanichb  HEOJHOKpAaTHO. OTO  TMO3BOJSIET  OPraHM30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH TMOHATUSMHU M HAaBbIKAMHU TOCJIEIOBATENbHO M MOCTYHATENbHO, C
COOJIIOJICHUEM TMPUHIMIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00ydYarouuxcsi, paciupsis U yriayosss e€,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycioBus s auddepeHumanuu  oO0ydeHUs, — MOCTPOCHUS
MHJUBUyaJIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, 00€CIeUUTh YIIIyOJIEHHOE U3yUEHUE
reOMEeTPUH KaK COCTaBJISIONIeH yueOHOoro npeamera «MareMaTukay;

MOJIFTOTOBUTH O0YYAIOMIMXCS K MPOJOJDKEHUIO U3yYEHUS] MATEMAaTUKU C yU4ETOM
BbIOOpa Oymymieil mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIUM H
npodheCcCUOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «l'eoMerpus» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henmenmo), B 11 kmacce — 102
yaca (3 yaca B HEZIeJNI0).



COJEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHUS cTepeomMeTpur. Touka, npsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 006 aKCHMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
[apaJulIesIbHbIE U CKPEIIMBAIOIIMECS NpsAMbIC. [[pU3HaKK CKpPEMMBAIOIIUXCS PSMBIX.
[TapajuiennbHOCTh MPSIMBIX U ILUIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeNIbHbIE MIPSAMBIE B
MIPOCTPAHCTBE, IAPAIUICIBHOCTh TPEX IMPAMBIX, MAPAUICIBHOCTE NPSMOU U
iockoctu. [lapamnenbHoe W IEHTpalbHOE MPOEKTUPOBAHUE, U300pakeHUEe PUryp.
OcHOBHBIE CBOICTBA MapauIeIbHOIO MpoeKTUpoBaHus. M3o00paxkenue ¢uryp B
MapaJuIeIbHOM NPOEKUUH. YTJbl C COHANPAaBJICHHBIMA CTOPOHAMH, YIOJl MEKIY
NpAMBIMA B IPOCTpaHCTBe. IlapamnenbHOCTh  IUIOCKOCTEW:  IapalljieibHbIC
IJIOCKOCTH, CBOMCTBA NapajuleibHbIX IUIOCKOCTer. [IpocTeime npocTpaHCTBEHHbIE
(uUrypsl Ha INIOCKOCTH: TETPA3P, NapaieJenunes, IOCTPOCHUE CEYEHU .

[TepneHAUKYISAPHOCTh MPSIMOM U IUIOCKOCTH: MEPHEHIUKYJISPHBIC MPAMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIENbHBIE U MIEPIIEHANKYISPHBIE K IIJIOCKOCTH, PU3HAK
MEPIEHAUKYIJISIPHOCTH MPSMOU U IJIOCKOCTH, TEOPEMA O NMPAMOM NEPIEHIUKYISIPHON
mIockoctd. OpToroHaiabHOE MpoeKTHpoBaHUE. [lepneHANKyIsIp W HaKIOHHBIE:
pacCTOsIHME OT TOYKM 1O IUIOCKOCTH, PAacCTOSHME OT MpPSMOW JI0 IUIOCKOCTH,
npoekuusi (Urypbl Ha IUIOCKOCTh. [lepneHAMKyISpHOCTh IUIOCKOCTEH: MpHU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IIJIOCKOCTEN. Teopema o0 TpEX MepIeH UKy IsIpax.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXKYy NPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YOI,
JMHEWHBIA YroJl IBYTPaHHOrO yria. TpéXrpaHHblil 1 MHOrOrpaHHbie yribl. CBOKCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB U CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buabl MHOrOrpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HakKJIOHHAasi MPU3MbI, OOKOBas U TMOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpsAMOYroJdbHBIA NapajIeIENUNE] U ero cBorcTBa. Kparuaitmue
MyTH Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHCTBEeHHas
teopema [ludaropa. [Tupamuna: n-yronpHas mupamuaa, MPaBUIbHAS U yCCUEHHAS
nupamuabsl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHOM IMMHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: TMPABUJIbHAS TpU3Ma U TMpaBWIbHAS NUPaAMUJA,
MpaBUJIbHAsl TPEYroJibHas MUpaMua U MPaBUIbHBINA TeTpasap, kyO. [IpeacraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, TOJACKAdIP U UKOCASP.



Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TOBEPXHOCTH U TOJHOW TOBEPXHOCTH MPSMON MPU3MBI, IJIOLIAIb
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiIMON mpu3Mbl. [lnomans 60koBOM
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAaMMIbBI, TEOpeMa O IUIOMIAIN
YCEUEHHOW TTUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE.  OJJIEMEHTHl  CUMMETPUM  ITPaBUIIBHBIX
MHOTOIrpaHHUKOB. CHMMETpHsi B MNPAaBUJIbHOM MHOIOTPAHHHUKE: CHMMETPHUS
napajulelienunesa, CUMMETPUsS IPABWIBHBIX NPHU3M, CUMMETPHUS IPABUIBHON
UPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbI KOJUIMHEAPHBIE, COHAIPABJICHHBIE W  IIPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHUE BEKTOPA HA YHCIIO.
CaoiicTBa cioxeHusi BeKTopoB. CBoOMCTBAa YMHOXKEHUSI BEKTOpa Ha yucio. [loHsaTue
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuranapHoctn TpEX BeKTOpoB. lIpaBmiio
napajiesnienunena. lTeopemMa O pPa3yIoKEHUH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. lIpsimoyrospHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBsA3b MEXIYy KOOpJAMHATaMH BEKTOpPA M KOOPAMHATAMU TOYEK. YTOI
MeX 1y BekTopaMu. CKajasipHOE MPOU3BEIECHNUE BEKTOPOB.

11 KUIACC

Tesa Bpamienus

[ToHsATHSA: MWIMHAPUYECKAs  IMOBEPXHOCTh, KOHHYECKAsh  IMOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, 00pa3yroIue nopepxuocreid. Tena BpamieHus: UIUHID,
KOHYC, yCeUYEHHBIM KOHyC, cdepa, map. B3aumHoe pacnonoxeHue chepbl u
MJIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHUs Ha
miockocth. Pa3sépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O0bEéM. OcHoBHbIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Mapajuiesienuneaa u cieactBus u3 He€. OO0bEéM mnpsmMoill u
HAKJIOHHOW TPU3MBbI, NUIUHApPA, TUpaMHIbl U KoHyca. OO0BEM mmapa M MapoBOTO
CErMEHTA.

KoMmOuHanuu Tten BpamieHuss W MHOTOTrpaHHUKOB. [Ipu3ma, BmucaHHas B
WIAHIP, ONTMCaHHas OKOJIO IMHApa. [lepecedenne cdepsl U mapa ¢ mioCcKOCTHIO.
Kacanune mapa u chepst mmockocteio. [loHsTHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, chepbl, BNUCAHHOW B MHOTOTPAHHUK WJTM TEJIO BPAICHHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCa, IUIOMAanb chepsl U €€ YacTei.
ITonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH TOBEPXHOCTEN



noao0HbIX ¢uryp. IlpeoOpazoBanue mnomodus, romoreTtus. PemieHue 3amad Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHUii MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEUCHUS LWJIUHIpA
(mapayuiebHO MW TEPICHAMKYJSIPHO OCH), CEUeHHS KoHyca (IapasuieibHbIe
OCHOBAHUIO M TPOXOAIINE YEpe3 BEPIIUHY), CEUCHHUS Iapa, METOIbl MOCTPOSHHUS
CEUCHMI: METOJ CIIEeIOB, METOJ, BHYTPEHHETO MPOCKTUPOBAHUS, METOJl MEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOpPOB. CBOMCTBA BEKTOPHOTO YMHOXXEHUS. [IpsAMOyroiapHas cucteMa KOOpAUHAT
B npoctpaHcTtBe. KoopauHatel BekTopa. PaznokeHue BekTopa 10 0aszucy.
KoopaunaTtHO-BEKTOPHBIM METO/T IPU PEIICHUN FEOMETPUUYECKUX 3a7ad.

/IBMKeHUs1 B IPOCTPAHCTBE

JIBmwxenuss mpoctpancTtBa. OtoOpaxkeHus. JIBKEHHS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JIBWKEHWI: NapaUlelbHBIA  IEpPEHOC,
LEHTpaJIbHAasl CUMMETpPUs, 3€pKajibHasi CUMMETPHUs, IMOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJTYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTh TPAKJAHCKON MO3UIUU OOYYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMATUYECKUX
OCHOBax (YHKIIMOHMPOBAHUSI  PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOLEIYP
IPaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCH U IPYroe), yMEHUE B3aUMOICHCTBOBATD
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUAM POCCUUCKMX MAaT€MAaTUKOB M POCCUHUCKOM MaTeMaTU4YECKOW IIKOJIBI,
UCIIOJIb30BAaHUE HJTHUX JIOCTHKEHUW B JPYrux HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3THUYECKOTO IOBEICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHHI HAyKH U JIESITEIbHOCTBIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUass HCTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/lay, PEIICHHUM, PaCCY ACHUIN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHITh MaTeMaTUUYECKUE 3HAHUS B MHTEpEcax
3I0pPOBOTO M Oe30IacHOro obpasza JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC IHTAHHWE, COAJAHCHPOBAHHBIA PEKHUM 3aHATUH M OT/bBIXa,
peryisipHas (Qu3uyeckas akTUBHOCTb), (DU3UUYECKOE COBEPILIEHCTBOBAHHE MIPU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIHLHOMN ACATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TUIHBIM
chepam mnpodeccCHOHATBHOM JEeATEIBPHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPUJIOKEHUSIMA, YMEHHME COBEPIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuu U
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00Pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HM,



FOTOBHOCTh K aKTUBHOMY YYaCTHIO B  PCIICHUH TMPaKTHYECKUX  3ajad
MaTeMaTUYECKOU HaPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOH  KYJbTYpbl, TIOHMMaHWE  BIUSHHSA
COITMAJIbHO-DKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOTHON W COLMAIBHOM
Cpenbl, OCO3HAHHE TJI00AIFHOTO XapaKTepa YKOJOTUUECKUX IIPOOJIeM, OpHUEeHTAIMS Ha
MPUMEHEHNE MaTeMaTHYECKUX 3HAHWM TSl PEIICHUS 3a1a9 B 001aCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHHE TOCTYNKOB WU OLEHKU HMX BO3MOXKHBIX IOCIEACTBUI 1Jis
OKPY’KaroIeH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTHUYECKOM
HayKH Kak c(epbl YeJIOBEUYECKON JEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUIS. Pa3BUTUS LIUBWIM3AIMU, OBJAJICHUE SI3bIKOM MAaTE€MAaTHUKH W MaTeMaTUYE€CKOU
KYJIbTYpOU KaK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornyeckue AecTBU:

BBIABJSATH M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, TTOHSATUM, OTHOIIICHUN MEXIY MOHATUAMH, (OPMYJIHUPOBATH ONpPEACICHUS
MOHATHUM, YCTAaHABIUBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIIMHA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIH3A,;

BOCIIPUHUMATD, bopMyIMpOBaTH 151 npeoOpa3oBLIBAThH CYXKICHUSL:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISBJISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUHUS B
(akTax, JaHHBIX, HAOIIOJICHUSIX U YTBEPXKICHUSIX, NpeasiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIeJIaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JAEAYKTUBHBIX U
VHAYKTUBHBIX YMO3AKJIIOYEHUN, YMO3AKIOUCHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUMN
(IpsiMble ¥ OT MIPOTUBHOI0), BBHICTPAWBATh apTyMEHTAINIO, TPUBOIUTE MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOWpaTh Ccrmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATh  HECKOJIBKO
BApUAHTOB pElIEHHUs, BEIOMpATh HanboJjee MOAXOASIMINN ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIbCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh ~ BOIPOCHI, dukcupyromme IIPOTUBOPEYHE, npobiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATh THIOTE3Y, APIYMEHTHPOBATH CBOIO
MO3UIMI0, MHCHHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTUYecKoro OObeKTa, SBJICHUS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTy O0BbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIICHWS ¥ BBIBOJALI 110 pe3yJbTaTaM
NPOBENEHHOTO  HAONIONIEHUs,  MCCIENOBaHUS,  OIECHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpPOILlECCa, a TAKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITE  I€PUIIMTHI MH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUIsSl pELIECHUS 3a/1a4U;

BBIOMPATh MH(YOPMALMIO W3 HCTOYHUKOB PA3NIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3HPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (POpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, NPEACTABIATh €€ B PA3NIUYHBIX (popMmax,
WTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaJEKHOCTh uH(popmanu o CaMOCTOSATENLHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYX IEHUS B COOTBETCTBHM C YCIOBUSMH U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMEHHBIX  TEKCTaxX, JaBaThb IOSCHEHUS 1O XOAY pELIeHUs  3aJayH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B X0/l€ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOU TEMBb,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAallCJICHHbIC HA MIOMCK PEIICHMUS,
CONOCTAaBIISATh CBOM CYXACHUS C CYXKICHHUSAMHM JIPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh pa3IU4YMe W CXOJCTBO TO3UIMH, B KOPPEKTHOH Qopme
(bopMyIupOBaTh pa3HOIJIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJbTAaThl PELICHUS 3aJayd, SKCIIEPUMEHTA, HCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIGHHSI C Y4€TOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHMBeEpPCAJIbHbIe YueOHbIe NeliCTBUA



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PELICHMS 3aJayH, BbIOMpATh CIOCOO pEenIeHus ¢
Y4ETOM MMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIaICTh HaBbIKAMU MO3HABATEIbHON pedekcuM KaKk OCO3HAHUS COBEPIIAEMBIX
JACUCTBUM W MBICTUTEIBHBIX TMPOIECCOB, MX pE3YyJbTaTOB, BIaIETh CHocoOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PEUICHUS MAaTeMATHYECKOU
3a/1a4y;

NpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUU 3a/a4H,
BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIH U YCIOBUAM, OOBACHATH MPUUHHBI
JOCTUKEHMSI WM HEIOCTH)KEHHUS PE3yJbTaTOB JIE€ATEIbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MMOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHIYaJIbHOU
paboThI P pelIeHNN Y4eOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOU JI€ATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpelenarTh BUIbl paloT,
J0TOBapuBaThCcs, OOCYKJIaTh HPOLECC U pPe3yabTaT padoThl, 0000IIATh MHEHHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYX)IAeHUs, OOMEH MHEHHII,
«MO3TOBBIE TITYPMbI» U MHBIC), BHITIOIHATH CBOIO YacCTh PabOThI U KOOPJAUHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJIE€HAMU KOMAaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIAJA B
oOMi  OPOAYKT MO  KpUTEpUsiM,  CHOPMYJIUMPOBAHHBIM  YYACTHUKAMU
B3aNMOJCHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuicss HAy9uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TIOHSATHUSMH CTEPEOMETPHH TIPH
pelieHnuu 3a7a4 ¥ MpoBEeACHUN MaTeMaTHYECKUX PACCYKIACHUH;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUM U CJICACTBUS M3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJACCHU(UIIMPOBATh B3aUMHOE PACIOJOXKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTRE:
MEXy IPsIMBIMHU B MPOCTPAHCTBE, MEX Y MPSMON U IJIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MpuU3Ma,
MUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunes, Kyo);

e KiaccupuIUpOBaTH  MHOTOTPAaHHHKH,  BbIOMpass  OCHOBaHUS  JUId
KJ1accuuKanuy;

e CBOOOJHO  ONEpUPOBATH  TMOHATHUSIMH, CBSI3aHHBIMU C  CEUCHHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTBIO;

e  BBINOJHATH MMAPAIIIETBHOE, HEHTPAIBHOE U OPTOrOHAJILHOE MTPOCKTUPOBAHKE
¢Guryp Ha IIOCKOCTH, BHIIOIHATH N300pakeHus (PUTYp HA MIIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHHKOB PA3JIUYHBIMH METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOUIAJM MMOBEPXHOCTEH MHOTOIPAHHHUKOB (IIpU3Ma, MUpaMuUa),
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (DUTYPBI;

e CBOOOJHO OINEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B IMPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMM;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHMX OTHOLICHUN H
HAXO0XKJIEHUE T€OMETPUYECKUX BEIUYMH, IIPUMEHSSI U3BECTHBIE METOBI IIPU
pElIeHMH MaTEeMaTUYEeCKUX 3aJad MOBBILIEHHOTO W BBICOKOTO YpPOBHS
CJIOHOCTH;

e IIPUMEHATH MPOCTEHIIME NPOrpPaMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHNH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, MPeOOpPa3OBBIBATh W HMHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (uUrypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH NOJYYEHHBIE 3HAHUS HAa MTPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanbHble CUTyallud, IPUMEHATh U3YYEHHBIE MOHATHSA B MPOLECCE MOMCKA
pEelIeHUs] MAaTeMaTHUYeCcKu C(HOPMYIUPOBAHHOW MNpPOOJIEMBbl, MOJEIMPOBATH
peanbHble CHUTyalldd Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh MOCTPOCHHbBIE
MOJIEJIA C WCIIOJIb30BAHUEM T'€OMETPUYECKUX NMOHATUI W TEOpEM, arrapara
anreOppl, pemaTth MPaKTUUYECKHE 3a/Jayl, CBS3aHHBIE C HAXOXIACHHEM
r€OMETPUYECKHUX BEIUYMH;

e HMETh MpPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHH.

K konmy 11 kinacca oOyyaronuiicss HayquTCs:



CBOOOJTHO OIEpUPOBATh MOHATUSMHU, CBA3aHHBIMU C IUJIMHAPUYECKOMH,
KOHUYECKOW © CHEepUIeCKON TMOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
MOTYYCHUS;

OMEepUPOBaTh MOHATUAMH, CBA3AHHBIMH C TEJIaMH BpAIICHUS: LIMJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Tesa BpalieHus (UIMHAP, KOHYC, cdepa U 1ap) U OObSCHATD
CIOCOOBI MOTYYEHUS TEN BPALLIECHHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIOIOKEHNE CHEPHI U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJN BpAILCHUS,
00BEMBI M IUIOLIAJM TMOBEPXHOCTEM MHOTOTPAaHHUKOB M TEN BpalleHUS,
F€OMETPUYECKUX TEJ C IPUMEHEHUEM HOPMYIT;

CBOOO/JIHO OINEpPUPOBATH TMOHSTHUSIMU, CBSI3AHHBIMU C KOMOWHAIUAMH TeE
BpalieHUs] ¥ MHOTOIPAHHWKOB: MHOTOTPAaHHUK, BIMCAHHBIH B cdepy u
OMHCaHHBIA OKOJIO cdepbl, chepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUS;

BBIYUCIISAITH COOTHOUIEHUS MEXIY TUIOIIAIIMHU MOBEPXHOCTEH U 0O0BEMaMu
MMOJOOHBIX TEII,

U300pakaTh U3yyaeMble (PUTYPHI, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (UTyp: BHUA CBEpXy, COOKY, CHH3Y,
CTPOUTDH CEYEHUS TEJ BpaIICHUS;

W3BJIEKaTh, MHTEPHPETUPOBATL M MNPeoOpa3oBbIBATHL HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSITH OTIepaIliy HaJl BEKTOPaMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
peniaTh reOMETPUYECKHUE 3a/1aud Ha BBIUMUCICHHUE YTJIOB MEXIY MPSIMBIMU U
TUIOCKOCTSMH, BBIYMCIICHUE PACCTOSTHUN OT TOYKHU IO TJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TP PEIICHUH;

CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBSI3aHHBIMA C JBIDKEHHEM B
IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

BBITIOJIHATh M300paXEHUST MHOTOTPAHHHKOB W T BpAIICHUS TpHU
MApAJUICIBHOM  TIEPEHOCE,  LUEHTPAIBHOM  CHUMMETPHUM,  3€pKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus TO100MS;
CTPOUThH CEYEHHS MHOTOTPAHHUKOB M TEJI BpAICHUS: CEUCHUS ITUIUHIpPA
(mapajuiebHO U TMEPHEHIUKYJSPHO OCH), C€YeHHUs KoHyca (IMapasieibHbIe
OCHOBAHHUIO U IPOXOASAIIME YEPE3 BEPILIUHY), CEUEHUS 11apPa;

WCIIOJB30BaTh METO/Abl TOCTPOCHHSI CEUEHHMIl: METOH CJEJ0B, METO]
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/T IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYCCKHIE YTBEPIKICHIS,

MPUMEHATh TEOMETpPUYECKUE (aKThl ISl PEIICHHS CTEPEOMETPUUECKHUX
3aja4, MPEANOJaralolMX HECKOJbKO IIaroB pEIIeHUs, €CIH YCIOBHS
IPUMEHEHUS 33]]aHbl B IBHOU M HESIBHOU (hopMme;

pemiath 3aJadyd  Ha JOKA3aTelbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaXO0KJICHUE TEOMETPUICCKUX BEITUIHH;

MPUMEHATh TPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CHUCTEMBI TPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4;

NPUMEHATH TMOJIYYCHHBIC 3HAHUS HA MIPAKTHKE: CPAaBHUBAThH, aHAIM3UPOBATH
U OICHUBATh pEAJbHbIC CUTyallMd, TPUMEHSATh W3yUYEHHBIC TOHATHUSA,
TEOpPEMBI, CBOWCTBA B TIPOIECCE TIOWCKA PEIICHUS MaTeMaTHYCCKU
chopMynMpoOBaHHON MPOOJIEMBI, MOJCIUPOBATH peaJIbHbIC CUTYyallUM Ha
SI3BIKE TEOMETPHHU, HUCCIEAOBATh MOCTPOSHHBIC MOJETH C HCIOJIb30BAHHEM
r€OMETPUYECKUX TOHSATUH W TeopeMm, ammapara aireOpbl, peliaTh
NPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYWH;

MMETh TIPEACTABJICHUSI 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

HanmenoBanme DJIeKTPOHHbIE
pa3nesioB u tem  Koua-Bo (undposbie)

DJIeMeHTBI COAePKAHUS
NPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE

pecypchl

Ne
n/n

Pa3znen 1. BBeneHue B crepeoMeTpuIo

Ocuosuble nipoctpanctBendsie  https://lib.myschool.edu
burypsr. ru/market?filters=%22s
[Toustus crepeomerpun: Touka,  Ubjectlds%22%3A%5B
npsiMasi, II0CKOCTb, %22277%22%5D%2C
npoctpancTBo. OCHOBHEBIE %22schoolClasslds%22
npaBujIa U300paKeHus Ha %3A%2210%22
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX IPSAMbIX
(OTpe3KOB), cepearHBI OTPE3KA.
ITonsTHA: Nepecekaronmecs
IJIOCKOCTH, IEepeCceKarorecs
npsiMasi 4 IJI0CKOCTb;
MOJIYTIPOCTPAHCTBO.
MHororpaHHuKH, U300pakeHNe
MPOCTEUIIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX O0BHEKTOB.
Bgenenue B AKCHOMBI CTEPEOMETPUHN U
CTEPEOMETPHUIO. NIEPBBIE CIIEJCTBUS U3 HUX.
[TonsTus CnocoObl 3a1aHUS IPSIMBIX U
CTEpEOMETPHH. 23 MJIOCKOCTEH B MPOCTPAHCTBE.
AKCHOMBI O6o03HaueHus NpsIMBIX U
CTEPEOMETPUH. IJIOCKOCTEM.

Ceuenus. Ceuenus. M3o0paxxenue
CEYCHU N

MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJIAT YEpE3 UX
p€6pa. N3o0paxkenune
nepeceyeHus MOIyYeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3sHBIMU 1IBETAMH.

Meton crefoB 1sl TIOCTPOEHUS
ceueHuii. CBoiicTBa
MEPECEUEHUH NPSIMBIX U
mrockocret. [loctpoenue
CeYeHUi B mupamuie, Kyoe no
TpEM TOUYKaM Ha p&Opax.
Coznianue BBIHOCHBIX YepTexeit
Y 3aIIUCh I11aroB ITOCTPOEHHUS.
IToBTOpEHME NIAHUMETPUN.




Teopema 0 TpONOPLHOHAIBHBIX
oTpeskax. [Tomooue
TpEeyroJIbHUKOB. Teopema
Menenas. Pacuérnl B ceueHUIX
Ha BBIHOCHBIX YEpTEkKaX.
Ucropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHI

Pa3znes 2. BzauMHoe pacnoJjio:keHue NPSIMbIX B POCTPAHCTBE

B3anmuoe
pacrosoxxeHue
IIpsAMBIX B
MIPOCTPAHCTBE.
CkpemumBaroiuecs
psIMBbIE.
[TapamiensHbie
psiMbIe B
MPOCTPAHCTBE.
Yron ¢
COHaAITpaBJICHHBIMU
CTOpOHaMU

Paszpgea 3. [lapajieabHo

[TapamiensHbie
npsiMble U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHbIe
IIJIOCKOCTH.

B3auMHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CxkpemmBaromuecs npsiMble.
IIpu3Haky CKpenuBarOMUXCs
MPSIMBIX.

[TapayienpHble psMBIE B
npoctpaHcTse. Teopema o
CYILLECTBOBaHHUU U
€AMHCTBEHHOCTH IPSIMOM
IapaJuIeIbHOM TaHHOM IPSIMOM,
MPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JTAaHHOU MPSIMOiA.

Jlemma o mepeceyeHun
napajieabHbIX MPSMBIX
mI0cKoCThIO. [TapannenbHoCTh
Tp€X npsiMbIX. Teopema o TpEx
NapajuIeIbHBIX IPSIMBbIX.
Teopema 0 CKpeInBarOINXCs
MPSIMBIX.

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBaA NapaljIeIbHOTO
npoektupoBanus. 3o0paxenue
pa3HbIX QUTYp B MapajiebHON
npoekiuu. LlenrpanbHas
IIPOEKIIHS.

VYroi1 ¢ cCOHanpaBIEeHHBIMA
CTOPOHAMHU. YTOJ MEXIY
psIMBIMU. 3a7jaud Ha
JI0Ka3aTeNbCTBO U
HCCIIEIOBaHNE, CBA3aHHbIE C
pacroI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTh
MIPSIMOM M INIOCKOCTH B
IIPOCTPAHCTBE.

[Ipu3Hak napainenbHOCTH
npsiMOM U TIockocTh. CBOMCTBA
apauIeIbHOCTH

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22277%22%5D%2C
%22schoolClasslds%22
%3A%2210%22

CTh NMPSIMbIX M IJIOCKOCTEH B MPOCTPAHCTBE

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22277%22%5D%2C
%22schoolClasslds%22
%3A%2210%22




IIPSAIMOM U INIOCKOCTH.
I'eomerpuueckue 3a1aun Ha
BBIUHCJIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C MAPAJUIEIbHOCTHIO
IIPSAMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE.

[TocTpoeHue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTExKE U
MapaJuIebHOTO IPYroM MPsSMOM.
Pacuér oTHOIIEHUT.
[TapannensHas npoekuus,
IIPUMEHEHHUE JUIsl IOCTPOCHUS
cedeHuil kyda u
napajuiejaenumnesa.

CaoiicTBa napajieienuneaa u
MIPU3MBI.

[TapannenbHbIE IIOCKOCTH.
[Ipu3Haku napajienbHOCTH
IBYX 1iockocrei. Teopema o
MapajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOASAIIEH Yepe3 TOUKY, He
MPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CIEACTBUS U3 HEE.
CaolicTBa napamieabHbIX
MJIOCKOCTEM: O MapaieTbHOCTH
MIPSIMBIX MTEPECEYCHUS TIPU
MEPECCUECHUH IBYX
NapauIeIbHBIX TIOCKOCTEN
TpeTheil; 00 oTpe3kax
napajuieIbHbIX MPSMBIX,
3aKITHOYEHHBIX MEXKITY
napajuieIbHbBIMU

IUIOCKOCTSIMH; O IEPECEUCHUH
IIPSAMOM C IBYyMs
NapajieIbHbIMU TIOCKOCTAMHU

Pazneu 4. IlepneHaAnKy/JsIPHOCTH NPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE

[lepnenqukynsapao
CTb IIPSIMOM U
IIJIOCKOCTH.
[ImockocTu u
MEPIEHUKYISIPHBI
€ UM IIpsiMasi B
MHOT'OTPaHHUKAX.

25

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIockocTH,
TPUTOHOMETPUS

MMPpAMOYTOJIBHOI'O TPEYT'OJIbHUKA.

CgoiicTBa ky0a u
IPSIMOYTOJIEHOTO
napaiuenenunena. Beraucnenue
JUTMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22277%22%5D%2C
%22schoolClasslds%22
%3A%2210%22




napajuleaenumnesne.
[leprieHAMKYISAPHOCTD NPAMOU U
mockocTy. [Ipusnak
NEePIEHAUKYISIPHOCTH IPSIMOI U
mrockoctu. Teopema o
CYyILIECTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOH,
MIPOXOASAIIEH Yepe3 TOUKy
IIPOCTPAHCTBA U
NEPIEHAUKYJIAPHOHN K
mockoctu. [limockoctu n
NEPIEHIUKYIIAPHBIE UM IpsMast
B MHOI'OTpaHHUKaX.
[lepnieHauKyIIAp U HAKIOHHAS.
[locTpoeHue nepneHauKyIspa
U3 TOYKH Ha IPSIMYIO.

Teopema o Tpéx
HeprneHuKysapax (npsmas u
oOpaTHast).

Pa3nen 5. Yrubl u paccTosiHUs

Yron mexny
CKpELIUBAIOIIMMUCS
MPsIMBIMU B
IIPOCTPAHCTBE.
JIByrpaHHBIN yToOJI.
Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIA

TPEXTPAHHBIX YIJIOB.

16

IToBTOpEHME: YrOI MeXay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.
IToBTOpEHME: YroiI MexXIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
npoctpaHcTse. ['eomerpruueckue
METO/IbI BBIYMCIIEHUS YIJIa
MEXy MPSMBIMH B
MHoOrorpaHHukax. CBOHCTBO
JMHEHHBIX YTJIOB IBYTPAaHHOTO
yria.

[lepnieHauKyISApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO
NEePIEeHIUKYIISIPHBIX
mockocteit. [Ipusnak
NEePIEeHIUKYIIPHOCTH
IJIOCKOCTEM; TeopemMa O IMPsIMOM
MEePECEeUCHUS JBYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN
IIJIOCKOCTH.

IIpssMOyTONIBHBIN
napajuiesenumnes; Kyo;
M3MEpEHMS, CBOMCTBA
MPSIMOYTOJIBHOTO
napayuienenunena. Teopema o
JUarOHaJIN MPSIMOYTOJIBHOTO
napauleJeNUIe1a U CIEJCTBUE

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22277%22%5D%2C
%22schoolClasslds%22
%3A%2210%22




MHoOrorpaHsuk u
€ro DJIEMEHTBI.
IIpaBunbHbBIE U
ITOJTYITPaBUJIbHBIE
MHOT'OTPaHHUKH

u3 Heé. CTepeoMeTpudecKue U
MPUKIIAIHBIC 33]1a4H, CBA3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U MIJIOCKOCTH.
IToBTOpEHME: CKpEIMBAIOLIUECS
IpsIMbIE, MTapajieIbHbIE
IUIOCKOCTH B CTAH/IAPTHBIX
MHOTOTpaHHHUKAX.

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPAMBIX,
paccTosIHUE MEXIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU B
MPOCTBHIX CHUTYaIUsX.
OnyckaHue neprneHauKyaspoB,
BBIYUCIICHUE PACCTOSIHUN OT
TOYKH JI0 TOUKH; MPSMOIL;
IJIOCKOCTH.

Brruncnenue paccTosHui
MEXy CKPEIUBAIOIIIUMUCS
MPSIMBIMU C TIOMOIIIBIO
MEPIEHANKYIISIPHON TIIIOCKOCTH.
TpéxrpanHslii yroi,
HEPaBEHCTBA I TPEXTPAHHBIX
VTJIOB.

Teopema [Tudaropa, Teopemsl
KOCHHYCOB M CUHYCOB ISl
TPEXTPAHHOTO yriia. DJIEeMEHTHI
ceprueckoit reoMeTpuu:
reoJIe3nYeCcKue JINHUU Ha 3emiie

Pa3nesa 6. MHOrorpaHHuKHU

CucremMaru3aius 3HaHHI:
MHororpaHHuk u ero
anemeHTsl. [Inpamuna. Buael
nupamu. IIpaBunpHas
nUpamMua.

ITpusma. IIpssmas u HakIOHHAsA
npusMsl. [IpaBuiibHas mpusma.
IIpsiMo#t napanenenunen,
MPSIMOYTOJIBHBIN
napajuienenunes, Kyo.
Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBuibHbIe
Y TIOJTYTIPaBUJIbHbBIE
MHOTOTpaHHUKHU

https://lib.myschool.edu

.ru/market?filters=%22s

ubjectlds%22%3A%5B

%22277%22%5D%2C

%22schoolClasslds%22

%3A%2210%22

[TonsiTue BexkTOpa Ha
ILUIOCKOCTH U B

Paznen 7.

12

BekTopsl B npocTpaHcTBe

ITonsiTHE BEKTOpA Ha IIJIOCKOCTH
U B IIPOCTPAHCTBE.

https://lib.myschool.edu
-ru/market?filters=%22s
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IIPOCTPAHCTBE.
CxanapHoe
MIPOU3BEJICHUE,
BBIUHCJICHHE yTJIa
MEXy BEKTOpaMH B
MIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB,
NPaBUJIO NapayljieNenunesa,
YMHOXEHHUE BEKTOpA Ha YHUCIIO,
pasioKeHue BEKTopa 1o 6a3ucy
TPEX BEKTOPOB, HE JICKAILUX B
OJIHOM TIOCKOCTH.

CkansipHO€ ITpOU3BENICHUE,
BBIUUCIICHHUE YTJIa MEXKIY
BEKTOPAMH B IIPOCTPAHCTBE.
IIpocreiimue 3anauu ¢
BEKTOpaMHU

ubjectlds%22%3A%5B
%22277%22%5D%2C
%22schoolClasslds%22
%3A%2210%22

Pa3znen 8. [loBTOpeHue

, 00001I[eHNEe 1 CHCTeMaTH3ausl 3 HAHUH

Oo6o61aromiee
MTOBTOPCHHE
IMOHATHI U METO0B
Kypca reomerpuu 10

O06o0maroiee MOBTOPEHUE
MOHATUI U METOJ0B Kypca
reomerpuu 10 kacca,
CHCTEMAaTH3aIus 3HAaHUMA.

https://lib.myschool.edu
ru/market?filters=%22s
ubjectlds%22%3A%5B
%22277%22%5D%2C

8 cracca 5 Hcropus pa3BUTHS %22schoolClasslds%22
’ CTEpPEOMETPHUHU KaK HAYKHU U €& %3A%2210%22
CUCTEMAaTH3AIHS
. pOJIb B Pa3BUTHH COBPEMEHHBIX
3HAHUU.
WHKXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI
OBILIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME




11 KJIACC

Ne
n/n

HaumeHnoBaHue Koa-Bo
pa3aesioB U TeM JacoB
NMPOrpaMmblI

Pazgen 1.
AHanuTHyeckue 15
METO/BbI pacuéra
yriia Mexmay

MPSIMBIMHU U
IJIOCKOCTSIMU B
MHOTOTPaHHUKAX.
BekTopnoe
IIPOU3BEJICHUE.

Pa3nes 2. [loBTOpenu

Ceuenus 15
MHOTOTPaHHHKOB.
[TapamtensHbIe
psIMbIE U
IIJIOCKOCTH.
ITapautenpHbIE
npsiMble U
IJIOCKOCTH.
ITmomraan
MHOTOYTI'OJIbHUKOB.
ITmomaan ceuenuit
MHOTOTPaHHUKOB

DJIeMeHTBhI COo/lep:KaHus

AHajuTHYecKasi reomMeTpusi

IToBTOpEHME: KOOPAMHATHI BEKTOpA
Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB,
BBIUMCJIEHHUE YIJIa MEKIY BEKTOpaMU
B IIPOCTPAHCTBE. Y PaBHEHUE
IIPSAMOM, IPOXOIAIIEH Yepes3 J1BE
TOYKH.

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHE IUIOCKOCTH B OTPE3KaX.
JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE
IPOrpaMMUPOBAHUE.

dopMyita pacCTOSIHUSA OT TOYKH 10
IUIOCKOCTH B KOOpPJIMHATAX.
HaxoxneHnue paccTOIHUN OT TOUKHU
JI0 TUIOCKOCTH B KyO€ U MpaBUIIbHOM
nupamujie

DJIEKTPOHHbBIE

(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

https://lib.myschool
.edu.ru/market?filte
rs=%22subjectlds%
22%3A%5B%2227
7%22%5D%2C%2

2schoolClasslds%2
2%3A%2211%22

e, 00001IeHNe U cUCTeMaTH3alusd 3HAHMI

CeueHust MHOTOTPAHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH,
METOJ CIIE€J0B, CTAHIaPTHBIE
IIJIOCKOCTH, IIEPECEYEHUS IPSAMBIX U
IUIOCKOCTEM.

[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: MapaJuIeNIbHbIE CEYECHMUS,
pacy€T OTHOILIECHUH, YIJIBI MEXIY
CKPELIMBAOIIMMUCS IPSIMBIMH.
[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: CTaHJIAPTHBIE MTAPbI
NEPHEHANKYJIAPHBIX INIOCKOCTEN U
HPSIMBIX, CHMMETPUU
MHOT'OI'PAaHHUKOB, TEOPEMA O TPEX
MEPIEHANKYIISAPAX, BBIYUCICHUS
JUTMH

B MHOT'OTpaHHUKAX.

IToBTOpEHue: mIomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI JIs
Iomaaen, cooopaxeHus moo0usl.
ITmomann ceuenuit
MHOT'OI'PAHHUKOB: ILIOIIAU
ITOBEPXHOCTEH, pa3pe3aHus Ha

4acTH, COOOpaKeHUS MOT00MS

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22277%
22%5D%2C%?22sch
0olClasslds%22%3A
%2211%22




O0BéM Tena.
Brrunciaenue
00BEMOB TeJI ¢
ITOMOIIILIO
OIPEICTIEHHOTO
WHTEerpana.
Brrancnenue
paccTostHUS 710
IUIOCKOCTH

Hunmuaap. Konyc.
Cdepa u map.

Pa3nea 3. O0béM MHOTOrpaHHMKA

17

24

0O01éM Tena. O0BEM
MPSIMOYTOJIBHOTO TIapajlIeIIeTIHITe 1A,
3amaun 06 yaBOCHHH Kyda, O

KBaJipaType Ky0a; 0 TPUCEKIMH yTJa.

CrepeomeTpuueckue 3a1a4u,
CBs3aHHbIE C 00BEMOM
MPSAIMOYTOJIBHOTO MapajulelIeuIe 1a.
[Ipuknagnele 3a/1a4n, CBI3aHHBIE C
BbIUKCJICHHEM 00bEMa
MPSMOYTOJIBHOTO MapajulesienuIIe1a.
O0BEM IIPSIMOI PU3MBI.
CrepeomeTpuyiecKkue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
npsMon npusMel. [Ipukiagneie
3aJ1a4uu, CBA3aHHbBIE C 00bEMOM
IIPSAMOM TIPU3MBI.

Brrancnenne 06bEMOB Tel ¢
TIOMOIIBIO OIIPEIEIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

dopmyrna 00bEMa MUPAMHUIBI.
OTtHo1eHue 00bEMOB TUPaAMUJL C
OOLINM YTTIOM.

CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU HAKIIOHHOMN
MIPU3MBI, TUPAMUJIBIL.

[IpuknagHeie 3aaa4u 10 TEME
«O0BEMBI Te», CBI3aHHBIE C
00BEMOM HaKIIOHHON TPU3MBI,
MAPaAMUJIBI.

[Tpumenenue o0bEMOB. Boruncinenue
pPacCTOSHUS 0 TIIOCKOCTH

Pa3nen 4. Tena BpameHus

[{unuHapudeckas NOBEPXHOCTb,
o0pa3yrolye UINHAPHYECKON
MTOBEPXHOCTH.

Humuuap. [Ipsamont kpyrosou
nuuHAp. [lnomane noBepxHOCTH
LUIMH]pA.

KoHnueckas moBepXHOCTS,
o0pa3yronre KOHUIeCKOn
noBepxHoctu. Konyc. Ceuenune
KOHYCa IUIOCKOCTBIO, TapajieIbHON
IIJIOCKOCTH OCHOBAHMS. Y CEUEHHBIN
KoHyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOM ITOBEPXHOCTU KOHYCA.

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22277%
22%5D%2C%22sch
00lClasslds%22%3A
%2211%22

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22277%
22%5D%2C%22sch
00lClasslds%22%3A
%2211%22




Pa3pea 5. Ilnomaan

O0BEM ITUITHHIIPA. 9
ITinomanu 60KOBOI U
MTOJTHOM
MOBEPXHOCTHU
[UTAH]IPA.

O06BEéM KoHycCa.
ITimomaau OOKOBOI 1
MMOJTHOM
MTOBEPXHOCTH
koHyca. O0BEM
nrapa v mapoBoTro
cekropa. [nomane

chepsl.

CrepeomeTpuyuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOEHUEM CEYEHUI LUIUHAPA,
KOHYCA.

[TpuknaaHbie 3aa4u, CBI3aHHBIE C
[VINHIPOM.

Cdepa u map.

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHHeE Iapa.

VYpasuaenue chepsr. [Inomans cheps
U €€ YacTeu.

Cummerpus cdepsl U mapa.
CrepeoMeTprUYECKUE 3a/1a4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO chepol U mapom,
MIOCTPOEHUEM MX CEUYCHHI
TUIOCKOCTBIO.

[TpuknaaHbie 3a7a49u, CBA3aHHBIE CO
chepoii u mmapom.

IToBTOpEHME: OKPYKHOCTH HA
TUIOCKOCTH, BEIUMCIICHUS B
OKPY>KHOCTH, CTaH/IapPTHBIE TIOZO0MS.
Paznuunbie KOMOUHAIIMN TET
BpAICHUS U MHOTOTPAaHHUKOB.
3anaun o teme «Tena u
MOBEPXHOCTH BPAIICHUS

IMMOBECPXHOCTH U 00bLEMBI KPYIVIBIX TEJ

O0BéM mrHpa. Teopema 00 https://lib.myschool.
00BEME MPSIMOTO IHITHH/IpA. edu.ru/market?filters
[Tnomaay 60KOBOM M TIOITHOM =%22subjectlds%22
MIOBEPXHOCTH LIWJINHAPA. %3A%5B%22277%
Beruncienue 00bEMOB Tl ¢ 22%5D%2C%?22sch
MIOMOIIIBIO OTIPENIETIEHHOTO oolClasslds%22%3A
uHTerpana. O6bEM KoHyca. %2211%22

[Tnomanu 60KOBOH U MONHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM 00BEMOB
LHUJIUHAPA, KOHYCA.

[IpuknagHelie 3a1a4u 110 TEME
«O0OBEMBI U TUIOIIAIN TOBEPXHOCTEH
Tell.

O0BéM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00BEme mrapa. [Tnomans
cepsl.

CrepeomMeTpriecKue 3a1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




JBrxeHus
MPOCTPaHCTBA.
Bunbe! aBmxeHuii.

mrapa, mapoBOTO CETMEHTa,
IaPOBOTO CEKTOPA.

IIpukiagaeie 3aga4u 110 TEME
«O0BEMBI TE», CBA3aHHBIC C
00BEMOM I1apa U TUIOMA B0 ChEepHI.
COOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH M 00bEMaMu
MOIO0HBIX

ten. [TomoOHbIe Tena B
MIPOCTPAHCTBE.

N3menenne o6bEéMa rpu mogo0ouu.
CrepeomeTpuyiecKkue 3aj1auu,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
TeJ | TJIOMIAICH TOBEPXHOCTEH

Paznen 6. /IBuskenust

JBM>KeHUs MPOCTPAaHCTBA.
OtoOpakenus. J[BrkeHus: u
paBeHcTBO (uryp. Obmme cBoiicTBa
NBIDKEHUN. BUIbI IBYKEHUII:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpaJIbHasi CAMMETpPHUS,
3epKajbHasi CUMMETPHS, IOBOPOT
BOKpYT npsimoii. [IpeoOpazoBanus
nonobwust. [Ipsmas u cepa Ditnepa.
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE TBUKECHUS

https://lib.myschool.
edu.ru/market?filters
=%22subjectlds%22
%3A%5B%22277%
22%5D%2C%?22sch
00lClasslds%22%3A
%2211%22

Pa3nen 6. [loBTopeHue, 06001IeHHE U CHCTEMATU3AIUA 3HAHUM

Ob6o06maromee 17 Oo6o6maroriee mopropenue nmousituii | https://lib.myschool.
HIOBTOpEHUE ¥ MeToJ0B Kypca reometrpun 10-11  edu.ru/market?filters
MOHSTAN U METOIOB KJIACCOB, CUCTEMAaTU3aIs =%22subjectlds%22
Kypca reoMeTpuun 3HaHU. %3A%5B%22277%
10-11 xmaccos, HcTopus pa3BUTHS CTEPEOMETPUH 22%5D%2C%?22sch
CHCTeMaTH3alus KaK HayKH U €€ poJib B Pa3BUTUH oolClasslds%22%3A
3HaHUH. COBPEMEHHBIX NH)XEHEPHBIX U %2211%22
KOMIBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO 102 0

YACOB I10 ITPOTPAMME




