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HOACHUTEJIBHASA 3AIIMCKA

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  MbIIUIEHUWE,  (QopmMupyemMoe TOpH  HU3yYEHUU
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 COCTaBISIONIEH MpeaMeTHoM obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM 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 NPEJACTaBICHUS 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;

GopmMupoBaHue  yMeHMs ~ BJaJ€Thb  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE 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 TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

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

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTElIbCTB U 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 MAaTEMATUYCCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH 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 COAEP)KAaTeIbHBIM JIUHUSAM 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, pacTpefeN€éHHbIM 0 ToAaM OO0y4YeHHUs, 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 TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS 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 ycnmoBus nans  nuddepeHnmanuu  0oOyd4eHHS, TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas MPEEMCTBEHHOCTh MEXKTY
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 ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
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. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
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 MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH 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: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
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(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH 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 € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

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

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasd CUMMETPHS, 3€pKaJbHAs CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI 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 POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUUCKOro Hapoza, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTeMaTH4YeCKWe 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/I0POBUTEIBHOMN AEATETbHOCTHIO;

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 peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH 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
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
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(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOATENBHO
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, JlaBaTh IOSCHEHHS IO XOAY pEUIeHUs 3aJauu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXJICHHSMH APYTrUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS ¢ Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TMpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH pEAbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BpPalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHUS] MHOTOTPAaHHMKOB W TeJ BpAIICHUS TMPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  chopMyaupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHSA TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

BBeneHne B crepeoMeTpHIo

23

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

B3anMHOe€ pacnosiokeHue NpsIMbIX B
MIPOCTPAHCTBE

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

[TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

[lepnieH TUKyYIAPHOCTD MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

25

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

Vrael u PacCCTOAHUSA

16

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

MHoOrorpaHHuKu

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

BekTopsl B mpocTpaHcTBE

12

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allHsI 3HAHUH

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMmblI

Ne i/t

KoaudecTBo 4acoB

Bcero

JuexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE pecypchl

1 Ananutruyeckas TeoMeTpHst

15

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3allns 3HAHUI

15

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

3 O0BEM MHOTOTpaHHUKA

17

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

4 Tena Bpamenus

24

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

[Tmomaau moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

6 JIBroKeHUS

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

17

https://resh.edu.ru/ https://uchi.ru/
https://www.yaklass.ru/ https://math-

ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

OcHoBHbI€ IIpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, TapaJuIeIbHBIX MPAMBIX (OTPE3KOB),

1 1
CepeIHBI OTpe3Ka

) [TousATHS CTEpEeOMETpHH: TOYKA, MPsMasi, TNIOCKOCTh, POCTPAaHCTBO. OCHOBHBIC TIPaBHJIIa 1
M300pakeHUsT Ha PUCYHKE TUIOCKOCTH, MMApAJUICITBHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TousTHS: TIepeceKaronuecs IOCKOCTH, TIEpeCeKaoNruecs MpsMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

4 [TonsTHS: TIepeceKaronuecs IIOCKOCTH, TIEPeCEKAONIUEeCs PSIMast U TNIOCKOCTH; 1
MTOJTYTIPOCTPAHCTBO

5 MHoTrorpaHHUKH, H300paKEeHUE MPOCTEHITUX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTB YIOIIHX 1
00BEKTOB

5 MHoTrorpaHHUKH, H300paKEHUE MPOCTEHITUX MPOCTPAHCTBEHHBIX (PUTYP, HECYIISCTB YIOIIHX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX

9 AXCHOMBI CTEPEOMETPHH U TIEPBBIE CIIeACTBHS M3 HUX. CIIOCOOBI 3aJaHMsI MPSMBIX U INIOCKOCTEH 1
B npocTtpancTBe. O003HAYCHHS MPSIMBIX M TUIOCKOCTEH
N300pakenue ceueHnit mupaMuIbl, Kyoa U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux pédpa.

10 N300pakeHue nepecedeHus MmoydeHHbBIX TUIOCKOCTel. PackpammBaHue NOCTPOCHHBIX CEUCHHUI 1
pa3HBIMU [IBETaMU
N3o0paxkenue ceueHnit mupamMubl, Ky0a v MPU3MbI, KOTOPbIE MPOXOAAT Yepe3 ux peopa.

11 N3o0pakenune nmepeceueHus MoTydeHHBIX MIIOCKOCTeN. PackpaininBanne NoCTPOCHHBIX CEUeHUN 1

Pa3sHbIMH IBE€TAMU




N3o06pakenue ceueHnit mupaMusl, Kyoa U IpU3Mbl, KOTOPBIE POXOAT Yepe3 ux peopa.

12 N3006pakenue nepecevyeHus MoTydeHHBIX IUIOCKOCTeH. PackpamnBanie mocTpOeHHBIX CeUeHU I
pa3HBIMM LIBETAMHU
N300pakenune ceueHnit mupaMupl, Kyoa U PU3MBbI, KOTOPBIE POXOIT Yepe3 X peodpa.

13 N3o0pakenune nmepecedeHus MoJydeHHBIX INTOCKOCTEH. PackpammBanne MOCTPOCHHBIX CEUCHUN
pa3HBIMM LIBETAMHU

14 Merto crie1oB AJist MOCTPOCHUS CEUCHUIM

15 Merton crienoB 11st mocTpoeHus ceueHuil. CBoiCTBa nepeceyeHuil MpsSMbIX U TIOCKOCTEN

16 Merton crienoB 11st nocTpoeHus ceueHuil. CBOICTBa epeceyeHuil MpsSMbIX U TNIOCKOCTEN

17 [TocTpoenue ceuenwuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3naHue BBIHOCHBIX
YEepTEKEW U 3alUCh IIArOB MOCTPOEHUS

18 [TocTpoenue ceuenwuii B nupamuie, Kyoe no TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
YEepTE)KEW U 3alHUCh IIAr0B MOCTPOEHUS

19 [TocTpoenune ceuenuii B nmupamu/e, Kyoe rmo Tpém Toukam Ha péopax. CosiaHne BRIHOCHBIX
YepTEeXKEH U 3aIUCh IaroB MOCTPOEHUS

20 [TocTpoenne ceuenuil B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BHIHOCHBIX
YepTEXKEH U 3aIHUCh 11aroB IOCTPOEHUS

21 IToBTOpenue nuanuMeTpun: Teopema o MPONOPIUOHAIBHBIX 0Tpe3kax. [logobue TpeyroabHUKOB

29 IToBTOopenue mianumerpun: Teopema MeHenast. PacdeTsl B c€4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUHU

23 Kountponsnas paborta "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue npsamelx B mpocTpaHcTse. CkpemuBatomuecs npsamsie. [Tpusnaku
CKPEILMBAIOIIKXCS NPsAMBIX. [lapaiienbHblie MpsmMbIe B IPOCTPAHCTBE
Teopema 0 CylmECTBOBAHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlIeIbHOU TaHHOM IIPSIMOH,

25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXKallled Ha TaHHOM npsaMoi. Jlemma o
NIEPECCYCHUH NapAIITICIbHBIX IPAMBIX IUIOCKOCTBIO

26 [TapannenbsHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX NPAMBIX. Teopema o

CKPCUIMBAIOIHUXCA TPAMBIX




[TapannenbHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA NApaJIJIEIbHOIO IPOCKTUPOBAHUS.

21 N3o06pakenue pa3HbIx GUTyp B MapaiebHON MPOESKIUH 1

28 LenTpanpHas npoekuus. YToJl ¢ COHAIIPaBI€HHbBIMU CTOPOHAMHU. YTOJ MEXY IPSIMbIMU 1

29 3azauM Ha JOKa3aTeNbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIONI0KEHUEM MIPSMBIX B 1
MIPOCTPAHCTBE

30 [ToHATHA: mapaIeNbHOCTD MPSMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3HaKk napaienbHOCTH 1
npsiMO# U TiockocTu. CBOMCTBA MapaJUIEIbHOCTH MPSMOM U TIIIOCKOCTH

31 I'eomeTrpuueckue 3a/1auy Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIE C MAPAIIIEIIbHOCTHIO 1
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 TaHHYIO MPSAMYIO Ha YepTEke U NMapalIeIbHOTO 1
npyroiu npsamon. Pacuér oTHonmeHuin

33 [TapannenpHas mpoekuys, IpUMEHEHNE JIsl IOCTPOCHUS CeUeHU KyOa 1 nmapajuiesenunesa. 1
CBoiicTBa napayyieNenunea1a u Mpu3Mbl

34 [TapannensHbie TIOCKOCTH. [IpU3HAKK TAPATIIETBPHOCTH BYX IJIOCKOCTEH 1

35 Teopema 0 mapaIeNnbHOCTH U €IUHCTBEHHOCTH IJIOCKOCTH, IMTPOXOASIIEH Yepe3 TOUKyY, He 1
MIPUHAUISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa napajieNbHbIX IUIOCKOCTEN: O MapalIeIbHOCTH NPSMbIX [IEPECEUEHUs IIPU 1
[IEPECEUECHHH IBYX NapaJJIEIbHBIX IIJIOCKOCTEN TpeThen
CpoiicTBa napauieIbHbIX IIIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX MPSAMBIX, 3aKITIOYEHHBIX

37 MEK]y NapauIeIbHBIMU IIJIOCKOCTSIMU; O MIEPECEYEHUN MIPSAMOI C IBYMS MTapajuieIbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [udaropa Ha mIockocTr 1

39 [ToBTOpEHME: TPUTOHOMETPHUS PSMOYTOJIBHOTO TPEYTrOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO Napaljiesenuneaa 1

41 Bbruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljieNenurese 1

42 [lepnieHIMKyIApHOCTD NPAMOI U INIOCKOCTH. [Ipr3HaK NepneHIuKyIIpHOCTH IPSIMON U 1

IIJIOCKOCTH




[lepneHIUKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK NeprneHauKyaIspHOCTH PAMOU U

43 1
IJIOCKOCTH
44 TeopemMa o CylIeCTBOBAaHUMU U €IMHCTBEHHOCTH MPSIMOM, IPOXOAALIEH YEPE3 TOUKY MPOCTPAHCTBA 1
U NEPIEHIUKYISIPHON K IIJIOCKOCTH
45 [InockocTy ¥ NepHeHIUKYIAPHBIE UM NPSAMbIE B MHOTOIPAHHUKAX 1
46 [1nockocTu U nepneHANKYISIpHbIE UM MIPSIMblE B MHOTOTpaHHUKaX 1
47 [Iepnenaukynsp n HakinoHHas. [locTpoeHue epneHauKYyIIsApa U3 TOUYKH HA TIPSIMYIO 1
48 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymnspa U3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHAUKyIsipax (mpsimast ¥ oOpaTHas) 1
50 Teopema o Tpéx nepneHAUKysipax (mpsmas U oOpaTHasi) 1
o1 VYroa Mex Iy CKpelMBaIOIUMHUCA MPSIMBbIMU 1
52 [Touck neprneHauKyaSspHBIX MPSAMBIX C IIOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OpToroHanabHOE MPOCKTUPOBAHUE 1
54 [TocTpoenne ceueHuid Kyba, MPU3MBbI, MPABUIILHON MUPAMHJIBI C TIOMOIIBI0 OPTOTOHAIBHON 1
IIPOEKIINH
55 IToctpoenue cedenuii Kyda, IpU3Mbl, IPaBUIBHOM MUPAMHUBI C TOMOILBIO OPTOrOHAIBHON 1
IIPOEKIINH
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1
MHOTOTPaHHUKAX
57 IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMOU U TNIOCKOCTHU KaK CIIEICTBUE CUMMETPUN 1
58 IIpaBunbHBIE MHOTOIPAaHHUKU. Pacd4€r pacCTOAHUN OT TOUYKHU J0 IUIOCKOCTH 1
59 [IpaBunbHBIE MHOTOIPAaHHUKU. Pacd€T paccTOSHUI OT TOUYKHU 10 IUIOCKOCTH 1
60 CriocoObl OIyCTUTh NEPIEHANKYISAPbI: CAMMETPHUS, CIBUT TOUYKH 110 HapaJljIebHON NpsMOn 1
61 Casur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSHUMN 1
62 KonTtponpHast padota "B3anMHoe pacnosioskeHue NpsIMbIX U IMJIOCKOCTEH B MPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yyroa Mex 1y NPSIMBIMU Ha TUNIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIBHOM 1

TPEYroJIbHUKE, TCOPEMa KOCHUHYCOB




64 [ToBTOpEHUE: YOI MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMH B IPOCTPAHCTBE 1

65 I'eomeTpuueckre METO bl BEIYUCIICHHS YIJIa MEXKTY PSMBIMUA B MHOTOTPaHHHUKAX 1

66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [Neprienaukynsipable maockocTu. CBOMCTBA B3aMMHO TIEPICHIUKYIISIPHBIX IJIOCKOCTEH 1

68 [Ipu3HaK MEepIEeHUKYISIPHOCTH IIOCKOCTEH; TeOpeMa O IPsSMO IepeCeUeHHst IBYX IIOCKOCTEH 1
MEPIIEHANKYIISPHBIX TPEThEH MI0CKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesenunesna

70 Teopema 0 quaroHay MPSIMOYTOJILHOTO TapaJUIeIeNuUIe a v CIeICTBHE U3 Heé 1

71 CrepeomeTpruecKie W MPUKIIaIHBIC 3a7a4H, CBSI3aHHBIC CO B3aUMHBIM PACTIONIOKEHUEM MPSIMBIX 1
Y TUTIOCKOCTH

7 [ToBTOpEHUE: CKpemMBaIONINecs MPSIMbIe, TTapaJlIeTIbHbIE TTIOCKOCTH B CTAHIAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa mapaenbHbIX I0CKOCTEH Ha CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEXKITY 1
CKPEILMBAIOIIUMHUCS MPSIMBIMU B IPOCTBIX CUTYaLIUSIX

74 PaccrosiHre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT IIPSIMOM JI0 TUIOCKOCTH 1

75 Brruncnenue paccTosiHUM MeX Ay CKPEIIMBAIOUTUMUCS IPSIMBIMU C IIOMOIIBIO 1
MEePIEeHIUKYIIPHOM MIIOCKOCTH

76 Tpéxrpannslii yroJ, HepaBeHCTBa AJisl TpeXrpaHHbIX yriaoB. Teopema [ludaropa, Teopemsr 1
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yIJia

77 OneMeHTh! chepruuecKoil reOMeTpUn: reoIe3nUecKue JIMHUN Ha 3emiie 1

78 KontponsHas pabota "Yrisl u paccrosHus" 1

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunel nupamua. [paBunsHas nupamuga 1

81 [Tpusma. Ilpsimas 1 HakIOHHAas pu3Mbl. [IpaBuibHas npu3ma 1

82 [IpsiMoit mapasienenumnen, NpSIMOYToJIbHBINA Napajiesenumnes, Kyo 1

83 Beinykiibie MHOrorpanauku. Teopema Ditiepa 1




84 Brinyxiibie MHOrorpanauku. Teopema Oitniepa. [IpaBuiibHbIE U [T0JIyTIPaBUIIbHBIE MHOTOTPAHHUKHU 1
85 KonTtposneHas padota "MHOrorpanHuku" 1
86 [TonsiTue BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 PazHoCTh BEKTOpPOB 1
89 [IpaBwiio napaurenenwumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
91 Paznosxxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brrauciienue yria Mexay BEKTOpaMHu B TIPOCTPAHCTBE 1
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
98 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoJIbHAS paboTa 1
102 O0001IeHre U cucTeEMaTU3aLMs 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 [ToBTopenue tems! "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH U B IPOCTPaHCTBE" 1
2 [ToBTOpenue Tems! "CkalispHOE NTPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE TPOTrPaMMHUPOBAHUE 1
9 JluneliHble HEPABEHCTBA, JIMHEWHOE MPOTPAMMUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeKy MPsSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIBI pacy€Ta yriia MeKy IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBHIIBHON MUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETpHS" 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOIPaHHUKOB: METO/]I CJIEJIOB 1
18 CeueHunsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE TUNIOCKOCTH, TIEPECEUCHHSI MMPSMBIX U TIOCKOCTEH 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapallIebHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUN 1
21 [TapannenbHble MPsSMbIE U TIOCKOCTH: YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS MTPIMBIMU 1
22 [lepnieHuKynsApHBIE MPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPhl MEePIIeHANKYISIPHBIX TUIOCKOCTEH 1




" OpsAMbBIX, CHMMCTPHUH MHOT'OI'PaHHUKOB

23 [lepnieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax 1
24 [MepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
26 [ToBTOpEHUE: TUIOIIAM MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAaAEH, COOOpakeHUs 1101001 1
28 [Inomany ceyeHn MHOTOIPAaHHMKOB: IJIOMIAAN TTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, 1
cooOpakeHus TI0100us
29 [l1omaay ceyeHnii MHOTOrPaHHUKOB: TUIONIAAN TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
cooOpakeHus TI0100us
30 KontponbHas pabota "[loBTOpeHne: MHOTOIpaHHUKHU, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeomMeTpriecKHue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSIMOYTOJIBHOTO MapajuiesenuIe/1a 1
34 [IpuknagHbie 3aa91, CBSI3aHHBIE C BRIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO TapaljieIenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTrpHuueckue 3a/1aui, CBSI3aHHbIC C BHIYUCICHHEM 00BbEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagabie 31291, CBI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brruncienue o0bEMOB TeN ¢ MOMOIIIBIO OTpeieIEHHOT0 HHTerpaia. O0bEM HAKJIOHHON MTPU3MBI 1
39 Brruncienue o0bEMOB Te € MOMOIIBIO OTIPeIeAEHHOTO HHTerpaia. O0bEM MUpaMuIbl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU]] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOU MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBSI3aHHbIE C 00bEMAMU MTUPAMHU/IBI 1
44 [Ipuknanueie 3anayn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI 1
45 [Ipuknanueie 3anayn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1




46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponsHas padota "O6bEM MHOTOTpaHHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yroune MUIMHAPUYECKON MOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit nunusAp. [nomans moBepxXHOCTH HHIIMHAPA 1

50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

o1 Ceuenne KOHyca TNIOCKOCTHIO, TAPAIIIEITHHOM IMIIOCKOCTH OCHOBAHMS 1

52 VYceuénnslil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCa 1

55 CrepeomeTpruecKHe 3a/1a4d Ha JI0KAa3aTeIbCTBO U BEIYUCIICHUE, TOCTPOCHHEM CEUCHHIA 1
MWIAHApA, KOHYCa

56 CrepeomeTpHuecKHe 3a/1a9d Ha TOKA3aTeIbCTBO U BEIYUCIICHHUE, TIOCTPOCHUEM CEUCHHH 1
UWIMHJIpa, KOHYyca

57 [Ipuknagabie 33291, CBI3aHHBIC C ITUIHHIPOM

58 [Ipuknagabie 33291, CBSI3aHHBIC C ITUIHHIPOM

59 Cdepa u map

60 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

61 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteo. Bua u 1
n300paxkeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacret

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTrpuueckue 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHHUE, CBSI3aHHBIE CO c(hepoil u mapom, 1
MIOCTPOEHHEM UX CEUEHHH MIOCKOCThIO

65 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHCICHUE, CBSI3aHHBIE CO C(hepoii U mapoM, 1
MIOCTPOEHUEM UX CEUEHHH MIOCKOCThIO

66 [Ipuknanueie 3ana4u, cBsi3aHHbIE CO chepoil U Mmapom 1




67 [ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH, BBIYMCIICHUS B OKPYXHOCTH, CTaHIapTHBIE TIOJ00HS 1

68 PaznnuHbie KOMOMHALIMY TEJ BPAIIEHUS U MHOTOTPaHHUKOB 1

69 3anaun o Teme "Teia U TOBEPXHOCTH BpalieHHs " 1

70 3anauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

71 KonTponsnas padora "Tena u noOBEpXHOCTH BpaleHUs" 1

72 O6beM munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHIPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOIIBIO oNpeieIEHHOro nHTerpana. O0bpEM KoHyca 1

74 [Tmomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTrpHuueckye 3a/1aui, CBA3aHHbIE C BBIYMCIEHUEM 00bEMOB IWIMH/PA, KOHYCA 1

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TUIOIIAN MIOBEPXHOCTEH Temn" 1
O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomans chepsr.

77 CrepeoMeTrpHuueckye 3aJ1aui, CBSI3aHHbIE C BHIYMCICHHEM 00BbEMOB 11apa, I1apOBOr0 CETMEHTa 1 1
IapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAAbI0 ChEephI. 1
CooTHOIIEHHS MEX Y IJIOIIAIMU IOBEPXHOCTEHN U 00BbEMaMU MOJOOHBIX TEJ

79 [Tomo6HnbIe Tena B mpocTpancTBe. M3aMenenne o0bpéma nipu mogooun. CTepeoMeTpruiecKue 1
3a/lauM, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB TeJ U IUIOMIA/Iel TOBEPXHOCTEH

80 KonTtponbHas padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JIBmwxenus mpoctpancTBa. OtoOpakenus. J[Brwkenus u paBeHcTBo uryp. OOuime cBoricTBa 1
IBIDKECHUN

82 Buner nBukeHuil: napanienbHbIi MepeHoc, IEHTpalbHasi CHMMETPHSI, 3epKajbHasi CAMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [IpeoOpazoBanus nogo6us. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBHKEHUS

85 KonTtponrHas pabota "Bekrops! B mpocTpaHcTBe”

86 Ob6o6maromiee noproperue 11 noustuit 1 MeTo 0B Kypca reomerpun 10—11 kiaccos, 1

cHCTeMaTHU3aIus 3HaHUM: "HapaJIJ'ICJ'IBHOCTB MPAMBIX U IJIOCKOCTEH B HpOCTpaHCTBe"




Ob6o6maromee moroperre 11 nmoustuit 1 MeTo0B Kypca reomerpun 1011 knaccos,

87 cUcTeMaTu3alus 3HaHuii: "BekTropsl B pocTpaHcTBe"

88 Ob6o6maromee moroperne 11 mousituii 1 MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuii: "BexTopsl B mpocTpancTae”

89 Ob6o6maromee moroperne 11 mousituit 1 MeTo0B Kypca reometpun 10—11 knaccos,
cucreMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o6mmaromniee noproperue 11 nonsituii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMartuzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o06mmaromiee noproperue 11 nonsituii u MeTo0B Kypca reometpuu 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Imomnaay moBepXHOCTH U 00BEMBI KPYTIIBIX T

92 O6o6maromniee noproperue 11 nonstuil u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3HaHui: "[Imomnaay moBepXxHOCTH U 00BEMBI KPYTJIBbIX T

93 Wrorosas koHTposbHasA paboTa

94 Hrorosas koHTpoJbHAs paboTa

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT

96 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

97 HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ poJib B pPa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

08 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U1

99 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U1

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B pa3BUTUN COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B pPa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUH




102

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

I'eomeTpus, yueOnuk miis 10-11 kinacco, 6a30BbIi u ipoduibHbIN ypoBHH, JI.C.
Aranacsan, B.®. byry3os, C.b. Kagomues, JI.C. Kucenesa, 2.1". [To3ansik,

Mockga, "[Ipocsemenue" 2013r.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
-MATEMATUKA(yrany0nennsiii ypoBens). Peanuzanus tpedoBanuit @I'OC
cpenHero obuiero oopa3zoBanus. Metonuueckoe nocodue ans yuurens. JI.O.
Pocnoga, E.E. Anekceesa, E.B. bynko; noxa pex. JI.O. Pocnosoii, M.: - DI'bHY
NeHcTuTyT cTpateruu pa3putus oopasoBanus’, 2023r.

- 'eomerpust, yaeOnuk st 10-11 kmaccoB, 6a30BbIid U MPOGUIBHBINA YPOBHH,
JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues, JI.C. Kucenesa, 2.I'. Ilo3aHsk,

Mockaa, "IIpocsemenue” 2013r.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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