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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETrO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TMOHATUMHBIX OCHOB T'€OMETPUHU, MPH JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  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.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMY U YCUIIUBAIOLUIUMH Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BRKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSIOMIMX OINUCHIBATH W M3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
OPOCTPAHCTBEHHBIX (UI'YypaXx M HMX OCHOBHBIMU CBONCTBaMH, 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 MHOIOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENH;

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

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHATH, MPOBOJUTH JIOKA3ATEJIbHBIE PACCYKIECHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

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

dopMupoBaHue (YHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAaHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMSI PEANTBHBIX CHUTYAIlUH, HMCCIICIOBAHUS IOCTPOCHHBIX MOJICTICH,
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  KOOpPAMHATH B
POCTPAHCTBEY, «J[BUKCHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHME  JIOTUYECKMX YMEHHMM  pachpelnensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM O0y4YaroIIHecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI 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 qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUYAbHBIX  00pa3oBaTEIbHBIX MporpamMMm, OOecHeunuTh yriayOnEHHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoheccHoHaTbHBIM 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 IPOCTPAHCTBE

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 CKpelluBaroIuecs: mnpsiMble. [Ipu3Hakum CKpelmmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreitmue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPHEeHANKYJISIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O MpsIMOM

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  INEPIEHAUKYJSIPHOCTA  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

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

MHoOrorpaHHuKH

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



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

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

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
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 MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa 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(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM 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 CTEPEOMETPUUYECKUX 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
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

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

J{BHKeHUs] B IPOCTPAHCTBE

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



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

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxIaHCKoro 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 POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE 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 poccUiCcKOro Hapoaa, chOpMHUPOBAHHOCTD
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 OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

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

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun © peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC 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) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUECKUX 3HAHWU Jig pelieHus 3aaad B 00JIacTu
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 HAayKu U  OOIIECTBEHHOW  MpaKTHKW, [OHUMaHUE
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 OCYIIECTBJISIT TPOCKTHYIO U HCCIEIOBATEIIBCKYIO JEATEeIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
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 THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C 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 CaMOITPOBEPKH, CAMOKOHTPOJSI Tpoliecca W pe3ysibTata pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX 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 KOMAHIHONW W WHIMBUIYAIBHOU
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 TPYIIOBBIX dopMmax paboThl (00CYyXaeHUsI, 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€OMETPUYECKUX 3a/1a4;

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 TPOCTPAHCTBE, MEXKIY MPSIMOU U
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 CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
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 METOJAMU, BBINOJIHATH
(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 MPOCTPAHCTBE, 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 pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKMX OTHOLICHHH 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-
KOMMYHHKAlIHOHHBIE CUCTEMBI MU PEUIEHUH CTEPEOMETPUUYECKHUX 3a/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 M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh 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-KOMMYHUKALIMOHHbBIE
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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmmuyecTBo yacos
Ne Mara DJIeKTpOHHbIe N poBbIe

Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl

padoThI padoTsbI

OcHoBHbIE TpaBUiIa
n300pakeHsI Ha PUCYHKE

https://uchebniki-rabochie-
1 IJIOCKOCTH, MapajiebHbIX 1

tetradi.com/knijka0399listat/num0399.html

MPSIMBIX (OTPE3KOB),
CEepeINHBI OTpe3Ka

[Tonarusa crepeomerpun:
TOYKa, IpsiMas, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia U300paKeHHS Ha https://uchebniki-rabochie-

PUCYHKE TIJIOCKOCTH, tetradi.com/knijka0399listat/num0399.html

MapajuIebHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

TloustTus:
MepeCceKarIIMNecs

IUVIOCKOCTH, https://uchebniki-rabochie-
MepeceKaroIIrecs npsmas tetradi.com/knijka0399listat/num0399.html

H IIJIOCKOCTDb,
MOJYIIPOCTPAaHCTBO

ITousarus:
IEePECEKAOIINECS https://uchebniki-rabochie-
IUIOCKOCTH, tetradi.com/knijka0399listat/num0399.html

IepeCeKaronmecs npsamas



https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
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https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
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M TJIOCKOCTB;
MOJIYIIPOCTPAHCTBO.
Pemenue 3amau

MHororpaHHukH,
M300pakeHNe MPOCTEHIITIX

https://uchebniki-rabochie-

> NPOCTPAHCTBEHHAIX pUryp, tetradi.com/knijka0399listat/num0399.html
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHuKkH,
n300pakeHne MPOCTEUIITNX . .
5 HPOCTPAHCTBEHHbIX (i https://uchebniki-rabochie-
poctp M tetradi.com/knijka0399listat/num0399.html
HECYIIECTBYIOIINX
00bekToB. [IpakTukym
7 AKCHOMBI CTEPEOMETPHUH U https://uchebniki-rabochie-
MEPBBIC CIECACTBUA U3 HUX tetradi.com/knijka0399listat/num0399.html
3 AKCHOMBI CTEPEOMETPHH. https://uchebniki-rabochie-
CrnencTBus U3 HUX. tetradi.com/knijka0399listat/num0399.html
AKCHOMBI CTEpEOMETPHH U
TIEPBBIE CIIEICTBUS U3 HUX.
CriocoOblI 3a1aHUS IPSIMBIX . )
9 U ILIOCKOCTel B https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
MIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U
IJIOCKOCTEHN
N3o00paxkenue ceueHuit
MUpaMuIbl, Kyoa u . .
https://uchebniki-rabochie-
10 IIPU3MBI, KOTOpBIE

MIPOXOAT Yepe3 ux péopa.
N3o6paxxenue

tetradi.com/knijka0399listat/num0399.html
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MEPECEUCHUS MTOJYYECHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMHU LIBETaMH

11

N3o0pakenue ceueHmit
MpamMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus! MOJTy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU N
Pa3HBIMU [IBETAMH.
[IpakTukym

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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N3obpaxenue ceueHnit
MUpaMubl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJIAT yepes3 ux peéopa.
N3obpaxenue
repeceyeHus MOJy4eHHBIX
TJIOCKOCTEH.
PackpamuBanue
MOCTPOCHHBIX CEUCHUN
Pa3HBIMM LIBETAMHU.
Pemenue 3anau

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

13

N3o0paxkenue ceueHuit
MUpaMUIbI, KyOa u

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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MPU3MBI, KOTOPbIE
MPOXOJIAT Yepe3 ux péopa.
N3o06pakenue
[epeceyeHUs MOTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEYEHUI
Pa3HBIMM LIBETAaMU. Y pOK-
000011eHNe

Meton cinenoB Ui

https://uchebniki-rabochie-

14 ) - .
MOCTPOCHUS CEUEHU I tetradi.com/knijka0399listat/num0399.html
MeTtox cinenoB Ui
15 ITOCTPOEHHUSI CEUYECHUN. https://uchebniki-rabochie-
CBolicTBa niepeceyeHuit tetradi.com/knijka0399listat/num0399.html
NPSAMBIX U IIOCKOCTEN
Meton cnenoB s
MOCTPOCHUS CEUCHU . o i
16 CroficTBa HepecedeHil https://uchebniki-rabochie-
p N tetradi.com/knijka0399listat/num0399.html
MPSIMBIX U IJIOCKOCTEH.
[IpakTukym
[Toctpoenue ceueHuii B
17 nupamujie. Coznanue https://uchebniki-rabochie-
BBIHOCHBIX YepTEkKEU U tetradi.com/knijka0399listat/num0399.html
3aMMch M1aroB NOCTPOCHUS
[TocTpoenue ceuenwii B
KyOe 1o TpéM ToYKaM Ha . i
?_] P https://uchebniki-rabochie-
18 péopax. Co3nanue

BBIHOCHBIX qepTexceﬁ u
3aIlMCh IaroB IMOCTPOCHUA

tetradi.com/knijka0399listat/num0399.html
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[TocTpoenue ceueHuit B
nupamuze, Kyoe 1o Tpém
TOYKaM Ha péopax.
Co3znianue BHIHOCHBIX
yepTexKen

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pébpax. 3anuch
[1aroB MOCTPOSHUS

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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[ToBTOpEHME
mmasuMerpun: Teopema o
MIPOMOPIIMOHAIBHBIX
oTpeskax. [lomooue
TPEYroJbHUKOB

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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[ToBTOpEeHUE
mwianumerpun: Teopema
Menenas. Pacuets! B
CEUEHHUSAX HA BHIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TITAHUMETPUU U
CTepeoOMETpUHn

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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KonTponsnas padora Nel
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

24

PabGora Hax ommOkamu.
BsaumHoe pacnonoxeHue
MPSIMBIX B POCTPAHCTBE.
CkpernuBaromiuecs
npsmeie. [IpusHaku

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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CKpELIUBAIOIINXCS
npsaMsbIx. [TapamiensHbie
IIpsIMBIE B IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU
Y €TUHCTBEHHOCTHU MPSAMOI
MapajyIeIbHON TAHHOU
MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY IPOCTpaHCTBa
M He JIeKaIen Ha TaHHOU
npssMol. Jlemma o
nepeceyeHn
MapajuIeIbHbIX MPSIMBIX
IIJIOCKOCTBIO

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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[TapannensHOCTH TpEX
npsaMeIX. Teopema o Tpéx
napayieNbHbIX TPSIMbIX.
Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

27

[TapannensHoe
MIPOEKTUPOBAHUE.
OCHOBHBIC CBOMCTBA
rapajieIbHOTO
MMPOCKTUPOBAHUS.
N3obpaxenune pa3HbIX
¢buryp B napamienbHOu
MPOEKIINU

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

28

LenTpanbHas npoekuus.
Yron ¢ coHanpaBJI€HHBIMU
CTOPOHAMHU. YTOJ MEXIY

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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IIpsAMBIMHA

29

3amauu Ha I0Ka3aTeIbCTBO
U KCCIIEI0BAHUE,
CBs3aHHBIC C
paCHOJIO)KeHI/IeM Hp?[MI)IX B
MIPOCTPAHCTBE

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

30

[TonATHA: mapamIenbHOCTh
MPSAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
MapajuIeIbHOCTH IPSIMOU U
mockoctu. CBoKcTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

31

I'eomeTpuueckue 3agaun
Ha BBIYKCIICHUE U
JI0Ka3aTeJIbCTBO,
CBsI3aHHEIE C
MapajuIeIbHOCTHIO MPSMBIX
H INIOCKOCTEH B
MPOCTPAHCTBE

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

32

[Toctpoenue ceueHus,
MIPOXOJSIIErO Yepes
JAHHYIO IPSIMYIO Ha
YEPTEKE U MAPAIIICITBHOTO
npyroi npsamou. Pacuér
OTHOILIEHUI

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

33

[apannenbHas npoexuus,
MIPUMEHEHHE VIS
MOCTPOEHMSI CeYeHUH KyOa

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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Y TapaJuieNienumne/na.
CBolicTBa
napajuiesienuneaa u
MIPU3MBI

34

[TapannenpHbIE INIOCKOCTH.
[Ipu3naku
MapajuieTbHOCTH ABYX
IUTOCKOCTEMN

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

35

Teopema o
MapauieTbHOCTH U
CANHCTBCHHOCTHU
IJTOCKOCTH, TPOXOASAIIEN
4yepe3 TOUKY, He
MPUHAJICIKAILYIO TaHHOM
IJIOCKOCTH U CIICJCTBUSA H3
Heé

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

36

CaolicTBa napauiebHbIX
IJIOCKOCTEH: 0
MapayiebHOCTH MPSAMBIX
NepeceyeHust npu
MEPECEYCHHUH JIBYX
napaieNbHbIX IIOCKOCTEM
TpeTbei

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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CBoiicTBa napajuienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
NapajieIbHbIX MPSMBbIX,
3aKIHOYEHHBIX MEKITY
napajuieIbHbIMU
MIJIOCKOCTSIMU; O

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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IIEPECEYCHUH IPSIMOM €
ABYMA ITapaJlJICIbHBIMU
IIJIOCKOCTSIMH

[ToBTOpEHue: Teopema

https://uchebniki-rabochie-

38 [Mudaropa Ha mIockocTu tetradi.com/knijka0399listat/num0399.html
IToBTOpEHHUE:

39 TPUTOHOMETPUS https://uchebniki-rabochie-
IIPSIMOYT'OJIBHOTO tetradi.com/knijka0399listat/num0399.html
TPEYroJbHUKA
CaoiicTBa kyba u . )

40 HPAMOYTOBHOTO https:/_/uchebnl_l_q-raboch_le-

tetradi.com/knijka0399listat/num0399.html
napajuiefenunesaa
Brruncnenune mmn

41 OTpPE3KOB B KyOe 1 https://uchebniki-rabochie-
IPAMOYTOJIbHOM tetradi.com/knijka0399listat/num0399.html
napajuiesienumnesie
[TepieHAMKYISAPHOCTH
MPSIMOM U TIJIOCKOCTH. o )

42 Tpismax https:/_/uchebnl_l_q—raboch_le—

tetradi.com/knijka0399listat/num0399.html
MePIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH
[lepnieHIUKYIAPHOCTD
MPSIMOM U TIOCKOCTH.

43 [Tpusznak https://uchebniki-rabochie-
MEePIEHIUKYISIPHOCTH tetradi.com/knijka0399listat/num0399.html
IIPSIMOM U TUIOCKOCTH.

[IpakTukym
44 Teopema 0 CyleCTBOBAHUU https://uchebniki-rabochie-

n CAMHCTBCHHOCTHU
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MIPSIMOM, IIPOXOAAIIEH
4yepe3 TOUYKy IIPOCTPAHCTBA
U NEPIEHIUKYIIAPHON K
IIJIOCKOCTH

Ilnockoctu n
NEPIEHINKYIAPHBIE UM

https://uchebniki-rabochie-

45 IpsIMBIE B tetradi.com/knijka0399listat/num0399.html
MHOTI'OrpaHHUKax
[mockocT n
16 EeiiiI:s:KyMpHHe m https://uchebniki-rabochie-
P tetradi.com/knijka0399listat/num0399.html
MHOTI'OrpaHHHUKax.
Pemenue 3agau
[lepnenaukynsip u
47 HaknoHHad. [loctpoenne https://uchebniki-rabochie-
MEePIEeHANKYISIPa U3 TOUKH tetradi.com/knijka0399listat/num0399.html
Ha MPSMYIO
[lepnenaukynsip u
48 HakioHHas. [loctpoenne https://uchebniki-rabochie-
MEepPIEeHANKYISpa U3 TOUKH tetradi.com/knijka0399listat/num0399.html
Ha npsamyto. [Ipaktukym
Teopema o Tpéx o )
49 e — https://uchebniki-rabochie-
PHCHAMEYTAP tetradi.com/knijka0399listat/num0399.html
(ipstmast)
Teopema o Tpéx I )
50 S — https://uchebniki-rabochie-
PHCHAMEYTAP tetradi.com/knijka0399listat/num0399.html
(oOpatHas)
51 Yron mexny https://uchebniki-rabochie-

CKpCUINBAOIINUMHUCA
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IPpsAMBIMH

ITounck
5 E;if;?fff;gif; https:/uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
IEPIEHINKYIAPHBIX
IUIOCKOCTEHN
53 OpTtoronanbHOE https://uchebniki-rabochie-
MPOEKTUPOBAHUE tetradi.com/knijka0399listat/num0399.html
[Toctpoenue ceueHui
Ky0a, IPU3MBl, . .
54 MPaBUJILHOW MMUPaMHUJIBI C https:/_/uchebnl_l_<|-raboch_|e-
. tetradi.com/knijka0399listat/num0399.html
MTOMOTIIHIO0 OPTOTOHAIILHOM
IIPOCKIHN
[Toctpoenune ceueHuit
Ky0Oa, MPU3MBl, . )
55 MPaBWJILHOW TUPaMUJIBI C https:/_/uchebnl_l_<|-raboch_|e-
. tetradi.com/knijka0399listat/num0399.html
MTOMOTIIBIO0 OPTOTOHAIILHOM
npoekuuu. [IpakTukym
CummMmeTpus B
MPOCTPAHCTBE . .
56 OTHOCHUTEJIBHO IIJIOCKOCTH. https:/./uchebnl_l_<|—raboch_|e—
N tetradi.com/knijka0399listat/num0399.html
[Tmockoctu cummeTpuii B
MHOTOTpaHHUKAX
IIpuznak
57 MEePIEHIUKYISIPHOCTH https://uchebniki-rabochie-
MIPSIMOM U IIJIOCKOCTH KakK tetradi.com/knijka0399listat/num0399.html
CIIEJICTBUE CUMMETPUU
58 [IpaBuibHbIE https://uchebniki-rabochie-

MHOrorpaHHuku. Pacuér

tetradi.com/knijka0399listat/num0399.html
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paccTOsIHUN OT TOYKH JI0
MIOCKOCTH

[IpaBuibHBIE
MHOTOIpaHHUKU. Pacuér

https://uchebniki-rabochie-

59 PACCTOSMHH OT TOHKH JI0 tetradi.com/knijka0399listat/num0399.html
miockoctu. Pernienne
3a7a4
CriocoObl OIyCcTUTh
60 MIEPIEHIUKYIISPBIL: https://uchebniki-rabochie-
CUMMETpPHS, CIIBUT TOYKH tetradi.com/knijka0399listat/num0399.html
0 MapaJIeTbHON MPSAMON
CnBur 1o HenmapaJieaIbHON . )
61 L —— https:/_/uchebnl_l_q-raboch_le-
§ tetradi.com/knijka0399listat/num0399.html
paccTostHui
KonTtponsHas padorta Ne2
62 "B3zanMHOe pacnosiokeHue https:/_/uchebni_l_<i-raboch_ie-
NPSAMBIX U IJIOCKOCTEHN B tetradi.com/knijka0399listat/num0399.html
npocrpasnctae"
PabGoTa Haz ommOkamu.
[ToBTOpEHME: YrOa MEKIY
MPSAMBIMHU Ha MJIOCKOCTH, . .
63 IPHIOHOMETPIS B https:/_/uchebnlll_q—raboch_le—
tetradi.com/knijka0399listat/num0399.html
MPOU3BOJILHOM
TPEYroJbHUKE, TEOpEMaA
KOCHHYCOB
64 ggzzzzilzﬁiremﬂy https:/_/uchebni.l_<i—raboch_ie—
tetradi.com/knijka0399listat/num0399.html
MPSIMBIMHU B IPOCTPAHCTBE
65 ['eomeTpuueckre METOIbI https://uchebniki-rabochie-
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BBIYMCIICHUS YIJIa MEXKIY
IIPSIMBIMU B
MHOT'OTPaHHUKAX

tetradi.com/knijka0399listat/num0399.html

66

JIByrpaHHBIN yroJl.
CBOJCTBO JTAHEHHBIX

YIJIOB ABYTPAHHOTIO yrja

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA
B3aHMHO
TIePIEH UK YIISIPHBIX
IIOCKOCTEH

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

68

[Ipu3nHak
MEPIEHINKYIAPHOCTH
IJIOCKOCTE; TeoOpemMa o
NpAMOI MIepeceyeHus IByX
IIJIOCKOCTEMN
MEePIEHIUKYISIPHBIX
TPEThEH MIOCKOCTH

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

69

[IpsimoyronapHbIN
napajuiesienuIe; Kyo;
H3MepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuieNenuneaa

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajienenumnena u
CIICJICTBUE U3 HeE

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

71

CrepeomMeTrpuueckue u
MIPUKIIAIHBIE 3a]1auH,

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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CBsA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U
IIJIOCKOCTH

72

IToBTOpEHHUeE:
CKPEIMBAIOIINECS
IIpsIMBIE, IIApAJICIIbHbBIE
IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEHN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B MTPOCTBIX
CUTYaIUIX

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

74

PaccrosHue oT TOUKH 1O
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM JI0 TIJIOCKOCTH

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

75

Brruncienue paccrosaHuit
MEXIY
CKpEIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOMI
MJI0CKOCTH

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html

76

TpéxrpanHslii yro,
HEpaBEHCTBA U1

TPEXTPAaHHBIX YIJIOB.
Teopema I1udaropa,

https://uchebniki-rabochie-
tetradi.com/knijka0399listat/num0399.html
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TEOpPEMBI KOCUHYCOB U
CUHYCOB JJIs
TPEXTPAHHOTO yria

DneMeHTHI chepruiecKoit

https://uchebniki-rabochie-

" FCOMCTPHH: TCO/IE3HHCCKUC tetradi.com/knijka0399listat/num0399.html
JIMHAY Ha 3eMie

78 KontponsHas padora Ne3 https://uchebniki-rabochie-

"VYrasl u paccTostHUS" tetradi.com/knijka0399listat/num0399.html
Pabota Hasx ommOKamu.

79 CucreMaruzamnys 3HaHHI https://uchebniki-rabochie-
"MHOrOrpaHHuK U €ro tetradi.com/knijka0399listat/num0399.html
3JIeMEHTEI"

[Tupamuna. Buasl o .

80 s [ —_— https://uchebniki-rabochie-

p AP tetradi.com/knijka0399listat/num0399.html
nupamMua
[Tpusma. Ilpsimas u o .

81 HAKITOHHAS IDHAMEL https://uchebniki-rabochie-

p ) tetradi.com/knijka0399listat/num0399.html
[IpaBunbHas npuzma
[IpsiMoii napainenenunes, . .

82 DSMO VIO L HL https://uchebniki-rabochie-

P yr tetradi.com/knijka0399listat/num0399.html
napajuiesenumnes, Kyo
Brinykisie
83 MHOF}:;H Attt Teopena https://uchebniki-rabochie-
. P ’ p tetradi.com/knijka0399listat/num0399.html
Ditnepa
Beinykisie
84 MHOTOrpaHHUKH. Teopema https://uchebniki-rabochie-

Otinepa. IIpaBuibHbIE 1
IIOJIyIIPaBUIIbHbIE

tetradi.com/knijka0399listat/num0399.html
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MHOT'OI'paHHUKHU

KontponsHas padora Ne4

https://uchebniki-rabochie-

85 "MHororpaHHuKu" tetradi.com/knijka0399listat/num0399.html
PaGota Hajg omrmOKamMu.
86 [TonaTHe BexkTOpa Ha https://uchebniki-rabochie-
MIIOCKOCTH U B tetradi.com/knijka0399listat/num0399.html
MPOCTPAHCTBE
87 CVMMA BEKTODOE https://uchebniki-rabochie-
m P tetradi.com/knijka0399listat/num0399.html
88 PaSHOCTE BEKTOPOR https://uchebniki-rabochie-
p tetradi.com/knijka0399listat/num0399.html
89 [IpaBuno https://uchebniki-rabochie-
napajienenunena tetradi.com/knijka0399listat/num0399.html
90 YMHOXKEHHE BEKTOpa Ha https://uchebniki-rabochie-
YHCIIO tetradi.com/knijka0399listat/num0399.html
Paznoxenue BekTopa rno
o1 0a3ucy Tpéx BEKTOPOB, HE https://uchebniki-rabochie-
JIEKAIUX B OJTHOM tetradi.com/knijka0399listat/num0399.html
IUIOCKOCTH
92 C . e leHIE https://uchebniki-rabochie-
KAIBIPHOT HPOM3BEACHH tetradi.com/knijka0399listat/num0399.html
B
93 RIIHCIICHIS YA Moy https://uchebniki-rabochie-
BeKTopamit B tetradi.com/knijka0399listat/num0399.html
MPOCTPAHCTBE
94 [Ipocrenmue 3agauu ¢ https://uchebniki-rabochie-
BEKTOPaMH tetradi.com/knijka0399listat/num0399.html
95 [Ipocrenmue 3anauu ¢ https://uchebniki-rabochie-

BCKTOpaMH. HaxoxaeHue

tetradi.com/knijka0399listat/num0399.html



https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html
https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html

JUIMHBI BEKTOpa

[Ipocrenmue 3anauu ¢
BekTopamu. Haxoxnenue

https://uchebniki-rabochie-

% CKQJISIPHOTO MPOU3BEIAECHUS L tetradi.com/knijka0399listat/num0399.html
BEKTOpPA
[Ipocrenmme 3anauu ¢ L .
97 sexTonant. HaxoskICHIe 1 https://uchebniki-rabochie-
PamH. 8 tetradi.com/knijka0399listat/num0399. html
yTJia MKy BEKTOpaMu
98 O000mieHne 1 https://uchebniki-rabochie-
cUCcTeMAaTU3anys 3HaHuH tetradi.com/knijka0399listat/num0399.html
O0600mIeHne . .
99 CHCTeMATHALS SHAHIGH 1 https://uchebniki-rabochie-
H ) tetradi.com/knijka0399listat/num0399.html
Pemenue 3agau
O06o01menne u . )
100 CHCTeMATH3ALIS SHAHIH 1 https://uchebniki-rabochie-
1 ) tetradi.com/knijka0399listat/num0399.html
Pemenue 3agau
101 Hrtorosas KOHTpoJIbHASA 1 https://uchebniki-rabochie-
pabota tetradi.com/knijka0399listat/num0399.html
Pabora Hajg omnOKkamu. . )
102 Cricre . 1 https://uchebniki-rabochie-
HCTEMATHAIHA SHATHIH. tetradi.com/knijka0399listat/num0399.html
Ypok- 06001meHne
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEeHHE MIIOCKOCTH, HOpMaJb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSAMBIMU B MHOTOTDaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHHIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIMBAIOITAMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[leprienauKynspHBIE IPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

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

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

33

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

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

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

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTpUYeCKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHM LIUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

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

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHyuecKue 3a/1a4uu, CBI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Bupl 1BukeHMIA: TapayuieIbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTHI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

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

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

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

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







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

https://uchebniki-rabochie-tetradi.com/knijka0399listat/num0399.html

METOJINYECKHNE MATEPHAJIbI IJIAA YYUTEJIS
https://ege-ok.ru/wp-content/uploads/2014/02/Geometriya.-10kl.-Pourochnyie-

planyi-po-uchebn.-Atanasyana-L.S. 2010-302s.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

etudes.ru






