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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKarolInecs,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MPOEKTUPOBAHUE, H300paKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX IJIOCKOCTEM. [Tpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM: MOpPU3HAK  INEPIECHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOHCTBa IUJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yMEHHUS NPHUMEHSATh MAaTeMAaTUYECKHe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  00pa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW AESTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKKe BbBIABUTATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelIeHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUSAM, OOBSCHATH TPUIUHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3aJad, NPUHUMATh I1elb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMB» W WHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;



CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMUA C MHOTOI'PaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh  MOHATHUAMH, CBA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTD,
OCb W IUIOCKOCTh CHMMETpPHUHU, IEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHSTh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS HU3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEeOOpa30OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
mpolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu CHOpPMYITHpPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh TpEACTaBICHUs] 00 OCHOBHBIX 3Tanax pPa3BUTHUA T'€OMETPUHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TEJIaMU BpaIEHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUHM, 3€PKAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs1 KOHYyca (MapasuiesibHbIe
OCHOBaHHIO Y MPOXOSAIINE YepPE3 BEPUINHY ), CEUEHUS 1Iapa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJBKO IIArOB PEILICHUs, €CJIU YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

peumare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

MPUMEHATh  [OJIyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyiaupoBaHHOHW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMHM Ha S3bIKE T'€OMETPUM, MCCIIECNOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJICTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUS T€OMETPUH Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoimnuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
n/n TeM NPOrpaMMbl Bcero Konrpossmrie o0pa3oBaTe/bHbIE
padoTsbI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacrionoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MPSIMBIX U 3
IJIOCKOCTEN B MPOCTPAHCTBE
[IepneHUKyIIpHOCTD
4 MPSIMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYribl 1 paccTosHUS 16
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHwUe, O606HleHI:Ie 51 5 5
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB 102 6

I10 ITIPOTPAMME




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeyioB U TeM KoHTpoJibHbIE
n/n Bcero o0pa3oBaTtejibHbIE
NporpamMmal padoTsI
pecypchl
1 AHanuTH4eckas 15 1
TeOMETPHUS
[ToBTOpenue, 0600IIEHNE
2 Y CHCTEeMaTU3aIus 15 1
3HAHUM
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [lnomany moBepXHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxeHust 5 1
[ToBTOpEeHME, 0600MIIEHNE
7 U CUCTeMaTH3aIus 17 2
3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 3

I10 ITIPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

Jara
U3ydeHus

OcHoBHbIE TIpaBUIIA
n300pakeHUsl Ha PUCYHKE
IUIOCKOCTH, MapauleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBl OTpE3Ka

[Tonatusa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNbHbIX TPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsTus: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonsiTus: nepecexarouiuecs
IJIOCKOCTH, TMePECeKaroIecs
npsiMasi ¥ IIIO0CKOCTh;
MOJIYIPOCTPAHCTBO

MHoOrorpaHHuUKH,
M300pakeHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHHKH,
n300pakeHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U
TICPBLIC CJICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUU U
TICPBLIC CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX.
CrniocoOblI 3a1aHUS NIPSIMBIX U




TUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U
IIJIOCKOCTEMN

10

N3o0pakenue ceueHmit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
peopa. M3obpaxenue
MepeceyeHms! MOJTyYEeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETAMU

11

N3obpaxenue ceuenuit
MAPaMUJIbI, Ky0a U TPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus MOJTydeHHBIX
JI0CKOCTeN. PackpammBanne
MOCTPOEHHBIX CEYEHU N
Pa3HbIMU LIBETaAMU

12

N3obpaxenue ceueHnit
MMUPaMU/IBI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
pébpa. N3obpaxenue
MepeceYCHMs TOTYICHHBIX
I1ockocTei. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH IIBETAMHU

13

N3obpaxenue ceueHnit
MUpaMHIbl, Ky0a U MPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
repeceyeHus MOJy4YeHHBIX
mwiockocteil. PackparmBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMU IIBETaMU

14

Meton cnenoB s
IOCTPOEHHUSI CEUEHU N

15

Meroz cienoB s
MOCTPOEHUSI CEUECHU .
CBolicTBa nepeceyeHmit
MPSIMBIX U IIJIOCKOCTEN

16

Meton cnenos s




MOCTPOCHHUSI CEUECHU .
CaoiicTBa nepeceyeHmit
HPSIMBIX U INIOCKOCTEN

17

[TocTpoenune ceueHuii B
nupamuze, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
IIaroB MIOCTPOCHHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha pEbpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
1aroB MOCTPOSHUS

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YePTEKEH U 3aIiCh
1aroB MOCTPOSHUS

20

[TocTpoeHune ceueHuii B
nupamuie, Kyoe mo Tpém
TouykaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIncCh
11aroB MOCTPOEHUS

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KaX.
[Togo6ue TpeyroabHIUKOB

22

[ToBTOpEHME TUIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUHI

23

KonTtponrHas pabora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzaumuoe PacCIoJIOKCHUE
MpsAMBIX B IIPOCTPAHCTBC.
CerH_[I/IBaIOH_[I/ICCH MpsAMBIC.
HpI/I3HaKI/I CKpCUINMBAIOIIUXCA
IpsMBIX. Hapannem,HLIe
NpsAMBIC B IPOCTPAHCTBC

25

Teopema o cylecTBOBaHUM U




€AVMHCTBEHHOCTH IIPSIMOU
MapaieIbHON JaHHOU
IPSIMOM, IPOXOALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeXKallen Ha JaHHOU IIPSIMOM.
Jlemma o nepeceueHuun
napajuIebHbIX IPSIMBIX
IJIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o TpéEx
NapajieNbHbIX IPSIMBIX.
TeopeMa 0 CKpeIMBaAOIINXCS
MIPSIMBIX

27

[TapannensHOE
npoekTupoBanue. OCHOBHBIE
CBOICTBA MapAIIIETBLHOTO
MIPOEKTUPOBAHUSI.
N300paxkenue pazHbIx Guryp
B MapajuieIbHOW MPOEKIUH

28

LenTpanbHas npoekusa. Yroma
C COHAIpaBJIEHHBIMH
CTOPOHAMHU. YTOJ MEXKITY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U
UCCIIeIOBAaHUE, CBSI3aHHbBIE C
PacroJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsaTHS: MapaIeIbHOCTD
MPSIMOM M TJIOCKOCTH B
npoctpancte. [Ipu3Hak
MapajuieIbHOCTH TPSIMOU U
miockoctu. CBoMicTBa
MapajuieIbHOCTH TPSIMOU U
IIOCKOCTH

31

FeOMeTpI/ILIeCKI/Ie 3aga4M Ha
BBIYHCIICHHUC U
A0Ka3aTCJIbCTBO, CBA3aHHEBIC C
MapaJllICJIbHOCTBIO MPAMBIX U
IIOCKOCTEH B IMPOCTPAHCTBEC

32

[Toctpoenue ceuenus,
MIPOXOISALIETO YEPE3 AAHHYIO
MPSIMYIO Ha YEPTEKE U




NapaJuIeIbHOTO JPYTOU
npsMoi. Pacuér oTHOmIEHUI

33

[TapamrensHas npoexkuus,
IMPUMCHCHUC I ITOCTPOCHU A
CeueHmil Kyba u
napauienenumnena. CpoiicTBa
napaJiesienuneia 1 Mpu3Mbl

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky nmapauieabHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o mapauieIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
MPOXOISIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TaHHOMN
IIJIOCKOCTH M CJICJICTBHSA U3 HEE

36

CBoiicTBa napayIenbHbIX
IIJIOCKOCTEM: O
MapayieIbHOCTH MPSAMBIX
nepeceyeHust npu
MepPECeYeHUH JIBYX
MapayIeIbHbIX TIIOCKOCTEN
TpeTbei

37

CBolicTBa napasuieibHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEX]TY
napayiebHbBIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH
psIMOM C IByMs
napayuieNbHBIMU IIOCKOCTAMU

38

[ToBTOpEHue: TEOpemMa
[Mudaropa Ha maockocTu

39

[ToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYT OJIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesienumnena

41

Boruncnenue 1iamH OTpe3KoB B
KyOe U psMOYrOJIbHOM
napajuleJenumneie




42

[lepneHIUKYIAPHOCTD NPSMOU
u m1ockocTu. [Ipusnak
NEPIEHIUKYIIIPHOCTH MPSMOI
U IJIOCKOCTH

43

[lepneHMKYISIPHOCTD NPSMOU
n m1ockocTH. [Ipusnak
NEPIEHIUKYIIIPHOCTH MPSMOI
U IJIOCKOCTH

44

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

ITlnockoctu n
NEPIEHINKYIAPHBIE UM
HpﬂMBIe B MHOFOFpaHHI/IKaX

46

IImockoctu u
MepIEHINKYIISIPHBIC UM
MPSIMbIE B MHOTOTPaHHHUKAX

47

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenne nepneHuKymspa
13 TOUKH Ha MPSIMYIO

48

[lepnieHIuKynsAp 1 HAKIOHHAS.
[TocTpoenue nepneHIuKymsapa
13 TOUKH Ha MPSIMYIO

49

Teopema o Tpéx
MepreHIuKynspax (mpsmas u
oOparHas)

50

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

51

Yron mexny
CKPELIMBAIOIIUMHUCS IPAMBIMU

52

[Touck neprneHIuKyIsIpHbIX
MPSIMBIX C TIOMOIIIBIO
MEepIEHIUKYISIPHBIX
MI0CKOCTEMN

53

OproroHanbHOE
IIPOEKTUPOBAHHE

54

[Toctpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIIUU

55

[locTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUpPaMHJIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inmockocty cummeTpuii B
MHOTOTpPaHHUKAX

57

[Ipu3nak
MEPIEHUKYIISIPHOCTH MPSAMOM
U IUIOCKOCTH KaK CJIEJCTBUE
CUMMETPHUH

58

HpaBI/IJ'IBHI)Ie MHOI'OT'paHHUKH.
Pacué€r paccTosiHuii OT TOUKH
710 TIJIOCKOCTH

59

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHmil OT TOUKH
710 TIJIOCKOCTH

60

CrocoOsbI OMTyCTUTH
MIEePIEeHIUKYIISAPBL:
CUMMETpUS, CABUT TOYKHU IO
MapaieIbHON NPAMOMA

61

CnBur no HenapasuieJIbHON
MPpAMOM, U3BMEHEHHUE
paccTostHui

62

KounTtponsHas paborta
"B3zauMHO€ pacnosyioxkeHue
MPSIMBIX U MJIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: YOy MEXTY
MPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJILHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHUE: yroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/ILICCKI/Ie MCTO/bI




BBIYMCIICHUS YIJIa MEXKIY
IIPSIMBIMU B MHOTOI'PaHHUKAX

66

JIByrpansbiii yroa. CBoiCTBO
JIMHEHHBIX YTJI0B ABYTPAHHOTO

yria

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA
B3aMMHO TIEPIEHINKYISTPHBIX
IJIOCKOCTEH

68

[Ipu3nak
MEPIEeHIUKYIIPHOCTH
IJIOCKOCTEM; TeOpeEMa O
MIPSIMOM NIEPECEUEHHUSI IBYX
IIJIOCKOCTEMN
MEPIEeHIUKYIIIPHBIX TPEThel
IIJIOCKOCTH

69

[IpssMOyroapHBIM
napajuieJienume; Kyo;
U3MEpEHHMs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiefienuneaa

70

Teopema o guaroHayiu
MPSAMOYTOJIbHOTO
napajiesnenuneana u
ClIeICTBHE U3 HEE

71

CrepeomeTpuyeckue u
MIPUKJIAIHBIC 3a/1a4H,
CBSI3aHHbBIE CO B3aUMHBIM
PaCMoJIOKEHUEM MPSAMBIX U
IJI0CKOCTH

72

IToBTOpEHME:
CKpELIMBAOIIHECS NPSIMBbIE,
rapajuieJbHbIe IUIOCKOCTH B
CTaHIapTHBIX
MHOTOI'PaHHUKaX

73

[Tapa mapaymnenbHbIX
MIOCKOCTEN Ha
CKPEILLMBAOIINXCS TPSAMBIX,
paccTosiHuE MEK LY
CKPEILLIMBAIOIIUMHUCS IPIMBIMU
B IIPOCTBIX CUTyaLUAX

74

PaccTostHue oT TOUKH A0




IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

75

Beruncnenue pacctosHui
MEKly CKPEIUBAOIUMHUCS
HPSIMBIMU € IOMOIIBIO
NIEPIEHIUKYIIIPHON
IJI0CKOCTH

76

TpéxrpanHslii yro,
HEpaBeHCTBA JUIs
TpeXrpaHHbIX yrioB. Teopema
[Mudaropa, Teopemsr
KOCHHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yria

77

DnemMeHTH chepuyecKoit
T€OMETPHH: Te€0/Ie3UUeCKre
JIMHWHU Ha 3emie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTusaius 3HaHUH
"MHOTOrpaHHUK U €ro
DJIEMEHTHI"

80

[Tupamuna. Buasl nupamu.
[IpaBunbHas mupaMuia

81

[Tpuszma. [Ipsimas 1 HaKJIOHHAS
npu3Mel. [IpaBunbHas nmpusma

82

[Ipsimoit mapamnenenurne,
MPSAMOYTOJIbHBIN
napasuienenumnesa, Kyo

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

84

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBuibHBIE U
MIOJIYTIPABUJIbHBIE
MHOTOTPaHHUKHU

85

KonTtponsHas pabora
"MHororpaHHuKu"

86

Ilonstue BCKTOpPA Ha
TINIOCKOCTH U B ITPOCTPAHCTBE

87

Cymma BEKTOpOB

88

PazHocTh BCKTOPOB




89 [TpaBwuiio napasienenumena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO
Pasnoxenune BekTopa 1o

91 0a3ucy TpExX BEKTOPOB, HE 1
JIeKAMUX B OJJHOU TUIOCKOCTH

92 CkarnsipHO€ MTPOU3BE/ICHUE 1

93 Beruucnenue yria mexuay 1
BEKTOpaMH B IPOCTPAHCTBE
[Ipocreiimme 3a1ayuu ¢

94 P 8 1
BEKTOpaMu
[Ipocreiimme 3a1ayuu ¢

95 P 1
BEKTOpaMu
[Ipocreitmme 3amayuu ¢

96 P 1
BEKTOpaMu
[Ipocreitmme 3amayuu ¢

97 P 8 1
BEKTOpaMu
O6o0mmenue u

98 . 1
cHCTEeMaTH3aIHsI 3HAHUI
O6o0mmenue u

99 . 1
cHCTEeMaTH3aIlHsI 3HAHUI
Hrtorosast KOHTpoOJIbHAS

100 P 1
pabota
HToroBast KOHTpOJIbHAS

101 P 1
pabota
O6o0mmenue u

102 . 1
crcTeMaTH3allHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
U3ydeHus

IToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTee”

[ToBTOpEHME TEMBI
"CkansipHOe TpPOU3BEACHIE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria Mexay
BEKTOPAMHM B IIpOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VYpaBHeHHE NPAMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE MIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

YpaBHEHHE MJIOCKOCTH,
HOpMaJib, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

BexropHoe npousBeneHue

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
MIPOrpaMMHUPOBAHHE

JluneliHbIe HEPABEHCTBA,
JIMHEHHOE
MIPOTPaMMHUPOBAHUE

10

AHaIUTHYECKUE METOBI
pacuéra yriia Mexnuy
NPSIMBIMA B MHOTOI'paHHHKaX

11

AHaIUTHYECKUE METOBI
pacuéra yriia Mexnuy
IIJIOCKOCTSIMHU B
MHOTOI'paHHHKaX

12

®dopmyna pacCTOSAHUS OT
TOYKH JI0 IFIOCKOCTH B




KOOpJMHATaX

13

Haxoxnenue paccrosinuii oT
TOYKH JIO IJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
IIPaBUJILHOM NIUPaMUIE

15

KonTtponsHas pabora
"AHanuTuyeckas reomeTpus’”

16

CeueHMst MHOTOI'PaHHUKOB:
CTaHJapTHbIE
MHOT'OTPaHHUKHU

17

CeueHurss MHOTOTPAHHUKOB:
METOJ, CIEI0OB

18

CequI/ISI MHOFOFpaHHI/IKOBi
CTaH)IapTHBIe IIJIOCKOCTH,
HGpGCG‘—IGHHS[ HpSIMI)IX nu
TIOCKOCTEH

19

[TapannensHbIe IPAMBIE U
IJIOCKOCTH: MapajieibHble
ceueHus

20

[TapannensHbIe IPAMBIE U
TUIOCKOCTH: PACUET
OTHOIIICHUI

21

[TapannenbHble npsIMbIE U
IJIOCKOCTH: YTIIbI MEXKTY
CKpEIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepnienukynspHbIe MPsIMbIE
Y TUIOCKOCTH: CTaHJapTHBIC
napbl NEPIeHIUKYIIPHBIX
MJIOCKOCTEH U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

23

[leprieHAuKyNsApHBIE IPSIMbIE
U IUIOCKOCTH: TEOPEMA O TPeX
NepIeHANKYIIspax

24

[leprieHAuKyNsApHBIE IPSIMbIE
U IUIOCKOCTH: BBIYMCIICHUS
JUTUH B MHOTOTPaHHUKaX

25

[ToBTOpEHME: mIOmaaH
MHOTOYT'OJIbHUKOB, (DOPMYITbI
JUTS TUTOILAAEH, COOOpaXKeHUs




noo0us

26

IToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOIIAIeH, COOOpakeHus
no100ust

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOTIAIeH, COOOpaxeHus
noaoous

28

[Inomanu ceuenni
MHOTOTPAaHHUKOB: TUIOIIAIU
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHHs
noxoous

29

IInmomanu ceuennit
MHOTOTPAaHHUKOB: TUTOIIA T
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4aCTH, COOOpaKEeHUSI
nonoous

30

KonTtponbHas padoTa
"I[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O0BéM Terra. O0beEM
MPSMOYTOJIBHOTO
napajuiesienume/ia

32

3amauu 00 yaBOeHUH Kyba, 0
KBajpaType Kyoa; o
TPUCEKIIUU yTiia

33

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMOM
IpsAMOYT'OJIbHOT'O
InapajjiCaCIrmIicaa

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSIMOYT OJIBHOTO
napasiesenumnena

35

O0BEM npsAMOi IPU3MBI

36

CrepeoMeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIYMCIECHUEM
00BEMOB MPSMON TPUMBI




37

[Ipuxnagneie 3a1auu,
CBsI3aHHBIE ¢ 00BEMOM
MPSIMOM IIPU3MBI

38

Brruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOHM IIPU3MBI

39

Brruucnenue o0EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
unrerpana. O0bEM
nrupaMruabl

40

®opmyna 00bEMa MUpaMUIbL.
OTtHo1eHue 00beMOB
MUpaMuz ¢ OOIIUM YTIIOM

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHo1eHue 00beMOB
MUpaMu ¢ OOIIUM YTIIOM

42

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

43

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MIAPAMHU/IBI

44

[Ipuknagaeie 331291 110 TEME
"O0BEMEI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

45

[Ipuknagaeie 331291 110 TEME
"O0BEMBI TEN", CBA3AHHEIC C
00BEMOM MTUPAMU/TBI

46

[IpuMeHeHne 00bEMOB.
Brluucnenue pacctosHus 10
IIJIOCKOCTH

47

KonTtponsHas pabota
"O6BEM MHOTOTpaHHUKa"

48

Hunuaapudeckas
MMOBEPXHOCTh, 00Opa3yomne
LWIMHAPUYECKOU
MMOBEPXHOCTHU

49

Hunuuap. [psamoi kpyroBou
nunuHap. [nomans
MIOBEPXHOCTH LUIIUHIPA




50

Konnueckas noBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO, MTapaJuIEIbHON
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHbI KOHYC.
N3006pakenne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

54

ITmomans 00KOBOI
MOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYCa

55

CrepeomeTpuyecKue 3a1a9u
Ha J0Ka3aTebCTBO U
BBIYUCIICHUE, IOCTPOCHUEM
CEUYEHU MUIMHIPA, KOHYCA

56

CrepeomeTpuyecKue 3a1auu
Ha JI0Ka3aTeNbCTBO U
BBIYHCIICHUE, TIOCTPOCHUEM
CEUeHUH HWIMHIpPA, KOHYCa

57

[Ipuknagaeie 3a1aum,
CBSI3aHHBIE C MJIMHIPOM

58

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C MJIMHIPOM

59

Cdepa u map

60

[lepeceuenue cepsl u mapa
¢ ockocThio. Kacanue
mapa u cepbl MIOCKOCTHIO.
Bun u nzobpaxkenue mapa

61

Ilepeceuenue cepsl 1 mapa
¢ IockocThio. Kacanue
1rapa 1 cepsbl MI0CKOCTHIO.
Bun u nzobpakenue mapa

62

YpaBuenue chepsl. [nomanms
cdepsl U e€ yactei

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTesIbCTBO U




BBIYHCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
IMOCTPOECHUEM UX CEUCHUU
IIJIOCKOCTBIO

65

CrepeoMeTpuiecKue 3a/1auu
Ha JI0Ka3aTeIbCTBO
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoil u mapowm,
MMOCTPOCHUEM UX CEUCHUU
TJIOCKOCTBIO

66

[Tpuxknagneie 3a1ayu,
CBsI3aHHbIE CO chepoii u
apom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTAaH/IapTHBIE
noxoous

68

Pa3znuynbie kKOMOMHALINY TEN
BpalleHUs U
MHOTOTPaHHUKOB

69

3agayu o TeMe "Tena u
MOBEPXHOCTH BpamieHus"

70

3azauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTtponbHas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06béM mumuHapa. Teopema
00 00BEME PSIMOTO
IUAJTUHIpA

73

Brruucienue 00bEMOB TeI ©
MOMOIIBIO OTIPEACIEHHOTO
unterpaita. O6bEéM KoHyca

74

ITmomanu OOKOBOM U ITOJIHOM
IOBEPXHOCTHU KOHYCA

75

CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIC C BEIYHCJIICHUEM
00BEMOB IUIUHAPA, KOHYCA

76

[Ipuknaaneie 3a1a4u IO TEMe
"OO0BEMBI U ILIOIIAIA
oBEpXHOCTEN Ten"

77

O06BEM mapa u mapoBoro




cektopa. Teopema 06 06bEME
mapa. [1nomans chepsr.
CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIC C BBIYUCJIICHUEM
00BEMOB 1m1apa, MapoBOTO
CErMEHTA U IIaPOBOTO
ceKkTopa

78

[IpuknagHeie 3aqa4n 1o TeMe
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM I1apa U IUIOIIA B0
cthepnl. COOTHOICHUS
MEXTy TIOIIAISIMH
MOBEPXHOCTEH U 00bEMAMU
MOJ00HBIX TEJ

79

ITomoOHbIE TENA B
MIpOCTpaHCTBE. MI3MeHeHue
00BbEéMa mpu 1MoJ00uu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHbBIE C BHIYMCIIEHUEM
00BEMOB Te U IUIoIIaIei
MOBEPXHOCTEMN

80

KonTtponbHas padoTa
"ILnomany moBEpXHOCTH U
00BEMBI KPYTJIbIX TEN"

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpaxxenus. [IBuxeHus u
paBeHcTBO uryp. Obue
CBOMCTBA IBIKCHUHU

82

Bunnl nBmxeHuii:
rapajuieIbHbIN TIEPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaibHasi CAMMETPHS,
MTOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanus nogo0HsL.
[Ipsimas u cdepa Diinepa

84

FeOMeTpI/ILIeCKI/Ie 3aga4M Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas pabora
"BexTopsl B npocTpaHcTBe"

86

Ob6o06m1aroriee MOBTOPEHNE
11 moHsATHA U METOAOB Kypca
reometpun 10—11 xnaccos,




CHUCTEeMaTU3alWsl 3HAHUI:
"[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

O6o06m1aromee MOBTOPEHNE
11 monsATHUA U METOAOB Kypca
reomerpun 10—11 knaccos,
cUCTEMaTU3alus 3HAHUN:
"BexTopsl B npocTpaHcTBe"

88

O6o0061maroniee NOBTOPEHHE
11 moHsATHA ¥ METOAOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alus 3HAHUN:
"BekTops! B mpocTpancTse"

89

O6o0061maroniee NOBTOPEHHUE
11 noHsTHIA U METOJIOB Kypca
reometpun 10-11 xmaccos,
CHUCTEeMaTU3alrs 3HaHWI:
"O6beM MHOTOrpaHHUKa"

90

O6o0matoiiee MOBTOPEHUE
11 noHsTHI 1 METOMIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTU3alysI 3HaHUH
"O06BeM MHOTOTpaHHUKA"

91

O6o0maroiiee MOBTOPEHUE
11 noHsATHI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cUCTeMaTH3alls 3HaHU:
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

92

O6o0maroiiee MOBTOPEHUE
11 monsATHII 1 METOAOB Kypca
reometrpun 10—11 knaccos,
CHCTEMAaTU3aLMs 3HAHHUI:
"[1nomaan MoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

93

HToroBast KOHTpOJIbHAS
pabota

94

HToroBast KOHTpOJILHAS
pabota

95

[ToBTOpEHue, 0600ImEeHNE U
cUcTeMaTH3allHsl 3HAHUI




96

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pazsutus
CTepEeOMETPUHU KaK HayKH 1
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Uctopus pazButus
CTEPEOMETPUHU KAK HAYKU U
€€ poJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHUI

100

Hcrtopus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOT Uit

101

Hctopus pazputus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJOT UM




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Artanacsn JI.C. 'eomerpus. YueOnuk nis10-11 kitaccoB 0011e00pa3oBaTebHbIX

yupexaeHui. - M., «IIpocsenienuey.

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

1.I'eometpus, 10-11. JI.C.Atanacsn, B.®.byty3os, C.B.Kagomues u ap. -M.:
IIpocsenieHue.

2. 3uB b. I'. Ilunaktruueckue Matepuaisl no reometpun s 10 knacca. - M.,
«IIpocBenienue» .

3. 'eomeTpus B 10-11 knmaccax, MeTogudeckue pekoMmeHaanuu kK yueo.: Ka. mis
yuutens JI.C.Atanacsin, B.®.byty30B, - M.: [Ipocsemienue.

- IIs1 00Yy4arOIMNXCS:

I'eomerpus, 10-11. JI.C.Atanacsu, B.®.byry3os, C.B.KagomiieB u np. -M.:
[Ipocsemienue.

JlonoJHUTENbHAS IUTEpATypa sl yUUTENs

1. CmupuoBa I.M.COopHUK 3a1a4 110 TEOMETPUM B pUCYHKaX H TecTax. 10-11
KI. — M.:»AkBapuymp».

2. bpoxackuit N.JI., Kopnemckas JI.O. Pemenune sx3aMeHaIMOHHBIX 3a/1a4
MOBBIIIEHHOM cioxkHOoCcTH 110 reomeTpun 10-11 knace — M.:APKTU.

3. bekkep b.M., Hekpacos B.b. [IpumMeHeHnE BEKTOPOB ISl pELICHUS 3a]1a4.



VYyebnoe nocobue. — C.-IlerepOypr, HITIO «Mup u Cembsi-95».
4. Epmosa A.IL., I'ono6opoarko B.B. CamocTosiTenbHBIE 1 KOHTPOJIbHbBIC

paboTsl 1o reomeTpun s 10 knacca. — M.:UnekcalO.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
1.M3naTensctBO «IIpocBenienne» WWW.Prosv.ru

2.CDezIepauI/151 HHTCpHCT-O6paBOBaHI/IH, CETCBOC 06’BGJII/IHCHI/IC METOAUCTOB

www.som.fio.ru

3.Poccuiickasi BepcHsi MeXIyHApOIHOTO MpoekTa CeTh TBOPUSCKUX yUUTeNeH It-

n.ru

4.Poccuiickuii 001eoopaszoBatenbubiii [lopran www.school.edu.ru

5.Enunas xomtekius mugpoBeIX 00pa30BaTEIbHBIX PECYPCOB

www.school-collection.edu.ru

6.DenepanbHblil IEHTP HHHOPMAITMOHHO-00pa30BaTEeNbHBIX PECYPCOB

www.fcior.edu.ru
7.Poccwmiickast anexktponHas mkoia https://resh.edu.ru

8.00pazoBaTeNbHBIN MOPTAN JIs IOATOTOBKH K 3K3aMeHam https://sdamgia.ru/

9.https://alexlarin.net/

10.denepalibHbIif MHCTUTYT Teaaroruaeckux usmepenunii https:/fipi.ru/
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