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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca T€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuEe NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPA, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMU  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B pEalbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI HUX HPUMEHSATh, MPOBOJAUTH JIOKa3aTeJIbHbIE PACCyKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3aJ1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUM MAaTeMAaTUYECKUX YTBEPKICHUM U POJIU aKCUOMATUKH B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHHUIO T€OMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaAIbHBIX KU3HEHHBIX CHUTYallUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBLHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 xnaccax sBustorcs: «lIpsiMble ©  IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepIKaTEIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIICE IMPEIMETHBIM pe3yibTaTaM OcCBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pacrlpeeiaEHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSIMU M HABBIKAMU TTOCJICIOBATENBHO U MOCTYMATENbHO, C
cOOJII0/IeHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus s auddepeHuranuu  OOydeHHs, I[OCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MporpamMMm, oOecrneunuTs yrayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMAaTHKU C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IMPEEMCTBEHHOCTb MEXTY
oOuM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSAMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMbIE MapauieNbHbIe W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOid

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepnieHaUKyNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yIOoJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronapHas nupamuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHUpPaMUIbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUIBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpasylonue TmoBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha TiockocTu. Pa3Béprka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIMHIPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CErMeHTA.

KoMOunHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WIH TEJO
BpalEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U € yYacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIMIHHAPA
(mapayiyieIbHO Y TMEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBaHUIO U MPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEI0 NMPOEKTUPOBAHUS, METO/]] MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu HajJ BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl Bektopa. Paznoxxenue BekTopa
no Oa3ucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPU PEHIEHUH TEeOMETPUUYCCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWH. Buasl JBWXKEHWHN: TapaulelbHBIA TIEPEHOC,
[IEHTpalbHAsl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomob6us. [Ipssmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapozaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTEeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUYECKUX 3HAHWM MJig pelieHdus 3agady B 00J1acTH
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHUYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH ESITeIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUH, OTHOUICHUH MEXIy [MOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS 711 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI M0 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS M BHIBO/IBI;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amadu  (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee MOAXOMAUUMA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEeHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMaIuu o CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIICHUs, COTMOCTABISATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNs,
MIPOCKTA, CAaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ y4E€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pediIeKkcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3ysbTara pelieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaWJCHHBIX OMMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUIYaTbHOU
paboThl TMpU pelIeHHH YYeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCs, OOCYKIAaTb WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYXaeHHUsI, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUA MAaTEMAaTHYECKUX PACCYKIACHUH;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPHH M CICACTBUS W3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

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

e CBOOOJNIHO OIMEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
TUIOCKOCTBIO;



CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (IIpU3MA,
nupamMua, NpsMOYTOJIbHBIN Napajiiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accu(puKaIuu;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

BBITMIOJHATh napajuieiabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUThH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMA METOJAMU, BBIIOJHATD
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTD,
OCb U TUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBIIIOJIHSITh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3ajJayd Ha J10Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METO]IbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEHINE MPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a/1ay;
U3BJIEKaTh, NIPEOOpazOBbIBATh M HHTEPIPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCYHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATh PEAJbHBIE CUTYallWH, IIPUMEHSATh M3YyYECHHBIE IOHSITHUS B
mpolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKHE 3a/Jayd,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TPEACTABICHHUS] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



K xony 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO OIEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMU C HUJIUHIPUYECKOM,
KOHMYECKOM U Cc(hEepuyecKoil MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMH C T€JIaMU BpaIeHUs: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUSI TEJl BPALlCHUS;

KJIacCU(UIUPOBATH B3aMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHSITHUSMHU, CBI3aHHBIMU C KOMOWHAIUSIMU TEJ
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUST MEXKTY TUIOMIAAIMH TTOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

n300paXkaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILCHHUS;

U3BIIEKAaTh, WHTEPIPETUPOBATH U IMpPeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHUE PACCTOSIHUWA OT TOYKM [0 IUIOCKOCTH, B
1€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUH;
CBOOOJHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSTh M300pa)KEHUS] MHOTOTPAHHUKOB M TeJl BpAILEHUS MpU
MapajyIeJbHOM  NIEPEHOCE, UEHTPAIBHOM CHUMMETPHM, 3€pPKaTIbHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa30BaHus MOA00HS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlIECHUSA: CEYEHUS LUIMHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsI KOHYyca (MmapaljiebHbIe
OCHOBAHUIO U TIPOXOJSIINE YePe3 BEPIINHY), CEUCHUS 1Iapa;



HCIIOIB30BaTh METOABI TOCTPOEHHS CEYECHHMM: METOX CJIEAO0B, METOJ
BHYTPEHHETO MPOECKTUPOBAHUSI, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSITh TeoMeTpUYecKre (aKThl JJIsi PEIICHHUS] CTEPEOMETPUUECKUX
3a1a4, MPEANOJIaraloIliuX HECKOJbKO IIArOB PELICHMS, €CIH YCIOBHS
PUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

peliarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUICHHM U
HaXO0XJAECHUE T€OMETPUUYECKUX BEIIUYNH;

NPUMEHSTh MPOTPAMMHBIE CPEJACTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CHUCTEMBI ITPU PEUICHUHN CTEPEOMETPUUECKHUX 3a]1a4;

NPUMEHSATh  TOJYYEHHbIE  3HAHUSI HA  MPAKTUKE:  CPaBHUBATH,
AHAJIU3UPOBATH U OILICHUBATH PEAJIbHBIE CUTYAIINH, IPUMEHSITH U3YUEHHbIC
NMOHATHS, TEOPEMbI, CBOMCTBA B TMPOLECCE TMOUCKA  PEIICHUS
MaTeMaTH4ecKu  cPopMyaupoBaHHOHW  MpoOJeMBbl,  MOJEIUPOBATH
pealibHbIE CUTYAIlUM Ha SI3bIKE T'€OMETPHUHU, HCCIEI0BATH MOCTPOCHHBIE
MOJIEIA C HCMOJIb30BAHUEM T'€OMETPUYECKUX TOHATHUM U TEOpEM,
ammapara anreOpbl, pemarh MPaKTHYECKHE 3aJlaud, CBS3aHHBIE C
HaX0XJIECHUEM T€OMETPUUECKUX BEJIMYMH;

UMETh TPEICTaBICHUS 00 OCHOBHBIX AdTamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HJ;GHI:IG " 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Jara usyyenus

Bcero

KonTtpoubHbie
padoThI

IIpakTHYeckue
padoTsl

ITnan

dakr

IIpuuuna
KOppeKUuH

OcHoBHbIE IpaBUJIa H300paKEeHUS
Ha PUCYHKE TUTOCKOCTH,
MapajuIebHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

03.09.2024

[ToHsATHS CTEepeOMETPHH: TOYKa,
MpsiMast, TNIOCKOCTb,
npocTpaHcTBO. OCHOBHBIC MTPaBUIIA
n300pakeHUsT HA PUCYHKE
TUTOCKOCTH, ITapajuIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

03.09.2024

IlonsTns: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIMIUECA
IpsaMas U IJI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

05.09.2024

IlonsTus: MNEPCCCKAOIMUCCA
IINIOCKOCTH, MEPCCCKAIOINCCA
npsaMas 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

10.09.2024

MHororpaHH1KH, H300paKxeHne




MIPOCTEMIINX IIPOCTPAHCTBEHHBIX

¢buryp, HecyIieCTBYIOIUX
00BEKTOB

10.09.2024

MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOIUX
00BEKTOB

12.09.2024

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE
CJIEJICTBHS U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPHUH U NTEPBBIE
CJIEJICTBHS U3 HUX

17.09.2024

AXCHOMBI CTEPEOMETPHH U TICPBHIE
ciencTsus n3 HuX. CriocoObl
3aJlaHus IPSIMBIX U MJIOCKOCTEH B
npocTtpanctBe. O603HaAUYCHHS
NPSAMBIX U IIOCKOCTEN

19.09.2024

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpaniiBanue mocTpoeHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

24.09.2024

11

N300paxeHue ceueHuit
MUpaMHKIbl, KyOa U IPU3MBbI,
KOTOPBIE MPOXOJIST Yepe3 X
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.
PackpamniiBaHue mocTpOSHHBIX

24.09.2024




CEUYEHUI pa3HbIMHU LIBETAMH

12

N3o0paxkenue ceueHmit
MUpPaMUbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT YEepPe3 UX
peopa. M3o0pakeHHE TIepeceUCHIS
ITOJy4EHHBIX IIJIOCKOCTEN.
PackpammBaHue nocTpoeHHbIX
CEYECHMI pPa3HbIMM LIBETaMU

26.09.2024

13

N3obpaxenue ceueHuit
MUpaMuIbl, Ky0a U MPU3MBI,
KOTOPBIE TTPOXOJAT Yepes3 Ux
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IIJIOCKOCTEN.
PackpammBanue mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

01.10.2024

14

Merto creoB AJis MOCTPOCHUS
CeueHnN

01.10.2024

15

Merton cieoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MepeceueHMt
MPSIMBIX U IJIOCKOCTEH

03.10.2024

16

Merton cieoB 1Sl HOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEH

08.10.2024

17

[TocTpoenue ceveHuit B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YepTeKeH U
3aMuch 1aroB MOCTPOCHUS

08.10.2024

18

ITocTpoenue ceuenuil B nupamue,
KyOe 1o TpéM Toukam Ha pébpax.

10.10.2024




CoztaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamu/ie,
KyOe 1o TpéM To4kam Ha pédpax.
Co3ztaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

15.10.2024

20

[TocTpoenue ceueHunii B MUpamMu/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3ztaHue BBIHOCHBIX YepTeXel U
3aIMCh IAroB MOCTPOCHUS

15.10.2024

21

[ToBTOpEHME TUTAHUMETPHH:
TeopeMa 0 mpONMOPUHOHATIBHBIX
oTpeskax. [lomooue
TPEYrOJIbHUKOB

17.10.2024

22

[ToBTOpEHME TIITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHHUSAX HAa BHIHOCHBIX YEpTEXkKax.
HcTopus pa3BuTHs IIaHUMETPUN
U CTePEeOMETpUU

22.10.2024

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

22.10.2024

24

B3aumMHoe pacrosioskeHue npsMbIX
B IIPOCTPAHCTBE.
CkperuBaromyecs npsmsie.
[Ipu3HaKK CKpeInBaOLIUXCS
npsMbIx. [lapaniensHble npsiMble B
IIPOCTPAHCTBE

24.10.2024

25

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH MPSIMOM

05.11.2024




NapajuleIbHON JAHHOU MIPSMOH,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JAaHHOU npsiMol. JlemMma o
[IEPECCUCHUH NTapAIICIIBHBIX
MPSIMBIX TIOCKOCTBIO

26

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

05.11.2024

27

[TapannensHO€ POEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

mapalyiICJIbHOI'O MPOCKTUPOBAHUA.

N3obpaxenue pa3Hbix Guryp B
MapayieIbHON MPOEKIUU

07.11.2024

28

[lenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

12.11.2024

29

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

12.11.2024

30

[ToHsaTHS: MapaIeIbHOCTD
MPSIMOM M TJIOCKOCTH B
npocTpancte. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U
minockoctu. CBo¥icTBa
MapajuieIbHOCTH IPSIMOU U
IIOCKOCTH

14.11.2024




31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C 1APAJUICIBHOCTHIO
NPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

19.11.2024

32

[Toctpoenue ceuenus,
MPOXOJISIIEr0 YEPE3 TaHHYIO
MPSIMYIO Ha YEPTEKE U
MapaAIJIETBLHOIO APYTrO MPsIMOM.
Pacuér oTHOIIEHMI

19.11.2024

33

[TapannensHas mpoekuus,
MPUMECHCHUC I IMMOCTPOCHUA

ceueHHi KyOa U mapauiesenumnesa.

CaolicTBa napauieynenunena u
MIPU3MBI

21.11.2024

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEHN

26.11.2024

35

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIEH uepe3 TOUKy, He
MIPUHAJISKALTYIO TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

26.11.2024

36

CBoiicTBa napajjienbHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
MPSIMBIX IEPECEUEHUS ITPU
NIEPECEUEHHH JIBYX NapaJljIeNIbHbIX
IIJIOCKOCTEHN TpEThen

28.11.2024

37

CBoiicTBa mapaiesbHbIX




TUIOCKOCTEH: 00 OTpe3Kax
NapaJuICIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKIY
NapajuIeIbHBIMU IJIOCKOCTAMHU; O
[IEPECEYECHUH IPSIMOU C IBYMS
NapajuIeIbHBIMU IJI0CKOCTAMHU

03.12.2024

38

[ToBTOpenue: Teopema [Mudaropa
Ha TUIOCKOCTH

03.12.2024

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

05.12.2024

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenunena

10.12.2024

41

Brraucnenne JJIMH OTPE3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napauiesienure e

10.12.2024

42

[TepieHAMKYISAPHOCTD MPSIMOM U
mrockocTH. [Tpu3Hak
MEePIEeHIUKYIIPHOCTH MPSMOU U
IJI0CKOCTH

12.12.2024

43

[TeprieHAMKYIAPHOCTD MPSIMOU U
wiockoctu. [Ipu3znak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

17.12.2024

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOH,
MIPOXOIALIEHN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHUKYISIPHON K INIOCKOCTU

17.12.2024




45

[InockocT U NEPIEHAUKYISIPHBIE
UM IIpsSIMbIE€ B MHOTOI'PAHHUKAX

19.12.2024

46

[InockocTy U NEepIEeHAUKYISIPHBIE
UM IIpsSIMbIE B MHOTOI'PAHHUKAX

24.12.2024

47

[lepnieniuKynsp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSAMYIO

24.12.2024

48

[lepnieHiuKynsp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

26.12.2024

49

Teopema o TpEX mepneHAUKYIIpax
(npsimast u oOpaTHast)

09.01.2025

50

Teopema o TpE€X nepneHANKYIIpax
(mpsimast u oOpaTHas)

14.01.2025

51

YT0J1 MEXKTy CKpEITUBAOIIUMUCS
MIPSIMBIMHU

14.01.2025

52

[Touck neprneHauKyaspHbIX
MPSIMBIX C TIOMOIIBIO
MEePIEeHIUKYIIAPHBIX TUIOCKOCTEHN

16.01.2025

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

21.01.2025

54

IToctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJILHON MUPaMUJIbI C
MIOMOIIIbIO OPTOrOHAJIBHON
MIPOEKIINH

21.01.2025

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPABUJILHON MUPaMUJIbI C
MOMOIIIbIO OPTOTOHAIBHON

23.01.2025




MPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTPaHHUKAX

28.01.2025

57

[Ipu3Hak nepnesauKyIspHOCTH
MPSIMOM M IIJIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

28.01.2025

58

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHMil OT TOUKH 10
IJI0CKOCTH

30.01.2025

59

[IpaBUsIbHBIE MHOTOTPAHHHUKH.
Pacué€r paccTosiHMil OT TOUKH 10
MJI0CKOCTH

04.02.2025

60

CrocoOsbI OITyCTUTH
MEPIEeHIUKYIIAPBl: CHMMETPHS,
C/ABUT TOYKH IO MapajieIbHON
NpAMOM

04.02.2025

61

CaBur no HenapasuieJIbHON
MPAMOM, U3BMEHEHNE PACCTOSAHUI

06.02.2025

62

KontponbHas padota "B3zanmuoe
pacmooKeHue NPSIMbIX U
IJIOCKOCTEN B mpocTpaHcTBe"

11.02.2025

63

[ToBTOpEHUE: Yoy MEXTY
MPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIHLHOM
TPEyroJibHUKE, TeopemMa
KOCHHYCOB

11.02.2025




64

[ToBTOpEHME: yroy MexIy
CKpCHIUMBAOIIUMMUCS ITPAMBIMU B
MIPOCTPAHCTBE

13.02.2025

65

I'eoMerprueckue MeTo1bl
BBIYUCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHUKAX

18.02.2025

66

JIByrpansbiii yroa. CBoCTBO
JIMHEIHBIX YTJI0B ABYTPAHHOTO

yria

18.02.2025

67

[TepnieH UK yIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMHO
MEePIEHINKYIISIPHBIX ITOCKOCTEN

20.02.2025

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMoi
MEePECEUCHUS JBYX MIIOCKOCTEM
MEePIEeHIUKYIIAPHBIX TPEThel
MJI0CKOCTH

25.02.2025

69

[IpsimoyronabHbIN
napajuiesienunen; Kyo; u3MepeHus,
CBOMCTBA NMPSAMOYTOJIBHOTO
napajuiesienuneaa

25.02.2025

70

Teopema o AuaroHayiu
MPSIMOYTOJIBHOTO
napajuiesienuIie/ia u CleICTBUE 13
Heé

27.02.2025

71

CrepeomMeTrpuueckue u
MIPUKIIA/IHBIE 33]1a4H, CBSI3aHHbIE
CO B3aMMHBIM PACHOJIOKEHUEM
MPSIMBIX U MJIOCKOCTH

04.03.2025




72

[ToBTOpEHME: CKpeUUBAIOIIHUECS
IIpsIMbIE, TIapAJIICIIbHbBIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

04.03.2025

73

[Tapa napaynenbHbIX IUIOCKOCTEN
Ha CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosTHUE MEXKIY
CKPENIUBAIOIINMHUCS TPSIMBIMH B
MPOCTBIX CUTYAIUAX

06.03.2025

74

PaccrosgHne oT TOUKH 110
IIJIOCKOCTH, PACCTOSIHAE OT MPSIMOU
JI0 TUIOCKOCTH

11.03.2025

75

Brruncnenue paccTosHuN MEX Ty
CKPEIIHBAIOIUMHUCS IPSIMBIMHU C
MTOMOIIBIO NEPIIECHIUKYIIPHOU
IIJIOCKOCTH

11.03.2025

76

TpéxrpaHHblil yroy, HEpaBEHCTBA
JUIS TpeXTpaHHBIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIs1 TPEXTPAHHOTO yIia

13.03.2025

77

DneMeHTHI chepruIecKoi
TEOMETPHH: I'€0Ie3UYECKUE JIMHUN
Ha 3emie

18.03.2025

78

KonTponsnas paborta "Yrisl u
paccrosiHus"

18.03.2025

79

Cucremaru3zanus 3HaHUU
"MHOrOrpaHHUK H €ro 3J€MEHThI"

20.03.2025

80

IInpamua. Bunsl nupamun.




[IpaBuibHas nmupamMua

01.04.2025

IIpusma. IIpsamas u HakIOHHAs

81
npu3Mel. [IpaBunbHas npusma 01.04.2025
[Ipssmoit nmapayenenunen,
> .
8 MIPSIMOYTOJIBHBIN MTapajuIeIeuIe], 03.04.2025
KyO
23 BrImykiible MHOTOTpaHHUKH.
Teopema Ditnepa 08.04.2025
BrImykiible MHOTOTpaHHUKH.
4 T i B
8 eopema Ditnepa. [IpaBunbHbIe U 08.04.2025
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKU
85 KonTtponbHas paborta
"MHoOrorpaHHuKkH" 10.04.2025
26 [lonsiTue BeKTOpa Ha MJIOCKOCTH U
B IIPOCTPAHCTBE 15.04.2025
87 C
YMM8 BEKTOpOB 15.04.2025
88 Pa3HocTh BEKTOPOB 17.04.2005
89 [IpaBuno napannenenunena 22 .04.2025
90 YMHOKEHUE BEKTOPA HA YUCIIO 22 .04.2025
Paznoxenue BexkTopa 1o 6asucy
91 TPEX ]jeKTopOB, HE JIeXKAaIlHUX B 24.04.2025
OJIHOM IIJIOCKOCTH
92 CkansipHO€ MpOU3BENECHUE

29.04.2025




Beruucnenue yria Mexay

1
73 BEKTOpaMH B IPOCTPAHCTBE 29.04.2025
94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 06.05.2025
II 7 1
95 pocCTelIre 3aa4l ¢ BEKTOPAMHU 06.05.2025
ITI 7 1
96 pocCTeHIIHe 3aa4 C BEKTOPAMHU 08.05.2025
97 [IpocTeiimue 3a7a41 ¢ BEKTOpAMHU 1 13.05.2005
08 O00011IeHNe U CUCTEMATU3 AL :
3HAHUI 13.05.2025
99 O00011eHNEe U CUCTEMATU3ALNS 1
3HAHUNI 15.05.2025
100 Hrorosas koHTpoJbHAs paboTa 1 20.05.2025
101 Hrorosas koHTpoOJIbHAS paboTa 1 20.05.2025
102 O00011eHNE U CUCTEMATU3ALINS |
3HAHUN 22.05.2025
OBIIEE KOJIMYECTBO YACOB I10O 102

I[TIPOTPAMME




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uupposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH ¥ B TPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe |
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMOH, |
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIIOCKOCTH, HOpMaJb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, JIUHEMHOE |
IIPOrpaMMHUPOBAHHE
10 AnanuTHyecKue METObl pacuéra yria |
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHNUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasiesIbHble CeUeHUs

20 [TapannenbHble MPsIMbIE U IUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIbl MEXTY CKPEIIUBAIOIIIMMHUCS
HPSIMBIMU
[leprienAuKynspHBIE MPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
NEePIEHANKYIAPHBIX INIOCKOCTEHN U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[lepneHniuKynsspHBIE MIPSMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEpIEHIUKYJIIIpax

24 [lepnieHquKyNIApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJI0IA IeH, COOOpaKEeHHS O 100Us

27

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

29

[Inomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSMOYTOJIBHOTO

napajuienenurea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Borancierne 006EMOB TEJT ¢ TTOMOIIBIO

38 omnpenenéHHoro uurerpana. OobpEm
HAaKJIOHHOHN TIPU3MBI
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéHHoro uuterpana. OopEm
TTAPAMHUJTBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

4 CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaM¥U HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknamaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenune o0bEMOB. Boruncienne

pacCcToAHUA N0 IMIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

50 Yceuéunslil konyc. M3o0paxkenue
KOHYCOB U yCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOM OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEUCHMI HUIMHIIPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

53 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HWIHHIPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockoctero. Kacanue mapa u cepbl
IUIOCKOCTBI0. But 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1a4yu Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agauu o reMme "Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtponesnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro unrerpana. Oobpém
KOHyca

74

TTimomamm O0OKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKUe 3a/1aui, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHyca

76

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJIONI[a U MOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTrO CEKTOPA.
Teopema 06 o0BEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
rioaapio ceprl. COOTHOMICHUS] MEXKIY
TIJIOIIAIIMH TIOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX Tl

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUs!.
JIBm>xenus u paBeHcTBO puryp. O0mme
CBOMCTBA JIBIKCHUI

82

Buabl 1BuKEHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CHUCTEMaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3alNsl 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noBroperue 11 noHsTuit u
MeTO/I0B Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTH3allMs 3HAHMIL;
"BexTopsl B npocTpaHcTBe"

&9

Oo6o6miaromee mosroperue 11 moHsTHil 1
MeTO0/10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"O6beM MHOrOrpaHHuka"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10—11
KJ1aCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHAsA paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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