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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (opMUpyeMoe  NpuU  U3YUYEHUH
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 IIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTaBJISIONIEH MmpeaMeTHo obnactu «MaremaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM 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 MHUPOM;

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

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH 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, MOJACIAX 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;

dopmMupoBaHue yMEHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpEca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTcS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM 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
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 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
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeINI0).



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. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: 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 TOBEPXHOCTH NPABWIBHOW NUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
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. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME 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 IMOBEPXHOCTh, KOHHUYECKAas 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 Tiockoctu. Pa3Béprka munuuapa 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, 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 € UCHIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

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

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. 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,
[IEHTpalbHAs CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[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, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €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 HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, sSBJICHUs, MpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 WH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMaIuu 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 THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMS I10 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 CBOM CYXJACHUS C CYXICHUSIMHU JAPYTUX 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 € y4E€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 CaMOIPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelieHUs
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 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-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUN CTEPEOMETPUUYECKUX 3a]1ay;

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
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHSATh U3YUCHHBIC MOHSITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpaKTHYeCKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C I[WIMHAPUYECKOM,
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
OOBSACHATH CIIOCOOBI OJYYEHHSI TEJT BpAIllCHUS;

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;

CBOOOJIHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH 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 (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX 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, BBIUYMCIIEHHUE PACCTOSIHUKA OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATHh M300paXKCHUS] MHOTOTPAHHMKOB U TENl BpalICHHs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoOMeTpUYecKre (HaKThl JJIsi PEIICHUS] CTEPEOMETPUUYECKUX
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;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-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  cPopMyaupoBaHHONW  MpoOOJIEMBbl,  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 F'€OMETPUUECKUX BEJTUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.
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Tena BpaieHus

24

http://school-collection.edu,ru/
bu6mmoreka [JOK
https://m.edsoo.ru/http://festival.
1 september.ru/articles/

[Tnomaau MoBepXHOCTH U
00BEMBI KPYTJIBIX TEJ

http://school-collection.edu,ru/
bubnuoreka [JOK
https://m.edsoo.ru/http://festival.
1 september.ru/articles/

JBrxeHust

http://school-collection.edu,ru/
bu6mmoreka [JOK
https://m.edsoo.ru/http://festival.
1 september.ru/articles/
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[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alusl 3HAHUI

17

http://school-collection.edu,ru/
bubmuoreka [JOK
https://m.edsoo.ru/http://festival.
1 september.ru/articles/

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102



http://school-collection.edu,ru/
https://m.edsoo.ru/http:/festival




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosmmmuyecTBo yacos Jomamne
DJIeKTpOHHbIe HH(poBbIe
n/ Tema ypoka Bceer KoHTpoJbHBI IIpakTU4ecku e
o0pa3oBaTe/ibHbIE peCypChl
n 0 e padoThl e padoThI 3ajanue
OcHoBHbIE NpaBUiIa
n300paxeHus Ha
P C3-4
HCYHKE IJIOCKOCTH
pHeyH ’ 1 3arnwicu B
napajuiebHbIX
TeTpaau
MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
Ilonsarus
CTEPEOMETPHUH:
TOYKa, IpsMas,
IIJIOCKOCTB,
MIPOCTPAHCTBO.
o C3-4
CHOBHBIE MPaBUJIA .
1 3amnucu B https://resh.edu.ru/subject/lesson/4756/
n300pakeHus Ha
TeTpaau
PUCYHKE IIJIOCKOCTH,
rapajuieJIbHbIX
MPSAMBIX (OTPE3KOB),
CepelIMHbI OTpEe3Ka
/
[HousTus:
IIEPECEKAOIINECS C3-4
IIJIOCKOCTH, 1 3anucu B
IIEPECEKAIOINECS TeTpaau
psiMast ¥ TJIOCKOCTh;




HOJIyIIPOCTPAHCTBO

ITonsarus:
MEePECEKAIOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMas v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

C.3-4
3arcu B
TETpaIu

MHororpaHHuKkH,
n300paxeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYLIECTBYIOIINX
00BEKTOB

C.3-4
3amnucu B
TeTpaau

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

AKXCHUOMEI
CTEPEOMETPHUH U
TIePBbIE CIICICTBUS U3
HHX

C.4-6 Ne 2

AKCHUOMEI
CTEPEOMETPUH U
TIepBbIE CIEICTBUS U3
HHX

C.4-6 Ne 4




AKCHOMBI
CTEpEOMETPUU U
TIEPBBIC CIICIICTBUS U3
Hux. Crioco0sl
3aJIaHUs TPSIMBIX U
MII0CKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus
MIPSIMBIX U
TIOCKOCTEH

C.6-7 Ne
12,13

10

N3obpaxenue
CEYEHUI UpamMuIpl,
Ky0a U MpU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUeHUH pa3HbIMU
1[BETaMU

C.27-31 Ne
72

11

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a ¥ pU3MBI,
KOTOPBIE MPOXOJISAT
yepes ux péopa.
N3o6paxxenue

C.27-31 Ne
74




[IEPECCUCHUS
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYCHUH Pa3HBIMHU
[IBETaMU

12

N3o06paxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE MMPOXOIAT
yepe3 ux peopa.
N3o6paxenue
repeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
LBETaMU

C.27-31 Ne
79, 81

13

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOIST
yepe3 ux peopa.
N3o6paxxenue
nepeceyeHust
MOJTy4EHHBIX
IIJIOCKOCTEM.

C.27-31 Ne
84




PackpamBanue
IIOCTPOEHHBIX
CEYCHUH PA3HBIMHU
LBETaMU

14

Meton cinenoB Ui
MMOCTPOEHUS CEUCHU I

3arcu B
TETpaIu

15

Merton caemnoB st
MOCTPOEHUS CEUECHU .
CsoiicTBa
MepeceueHu i
MPSIMBIX U
IIOCKOCTEH

3arcu B
TETpaIu

16

MeTtox cinenoB Ui
MOCTPOCHUS CEUCHU .
CaoiicTBa
NepeceueHn i
MIPSIMBIX U
IJIOCKOCTEH

3amucu B
TeTpaau

17

[Toctpoenue ceuenuit
B MMUpaMHuJie, Kyoe 1mo
Tp€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aMKCh IIaroB
MTOCTPOCHUS

C.27-31 Ne
87

18

[Toctpoenue ceuenui
B ITUpamMue, Kyoe mo
TPEM TOUYKaM Ha
pébpax. Coznanue

C.32-33 Ne
104, 107




BBIHOCHBIX YEPTEXKEN
Y 3aIIHUCh 111aroB
MMOCTPOCHUS

19

[TocTpoenue ceuenuit
B NUpamuie, Kyoe 1o
TPEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX 4epTExKEH
1 3aIKCh I1aroB
MIOCTPOEHHUS

C.32-33 Ne
106

20

[Toctpoenue ceuenuit
B MMUpaMHuJie, Kyoe 1mo
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH
Y 3aIUCh 11aroB
MIOCTPOEHUSA

C.32-33 Ne
114

21

[ToBTOpEeHUE
IUIAaHUMETPHUH:
Teopema o
MIPOMOPIIMOHAIBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

3amucu B
TeTpaau

22

IToBTOpEHME
MJIAHUMETPUU:
Teopema MeHnenast.
Pacuets! B ceueHusix
Ha BBIHOCHBIX
yeprexax. Mcropus

C.207 Ne
861




pa3BUTHSA
IJIAHUMETPUU U
CTEpEOMETPUU

23

Kontponsnas pabora

" AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

24

B3anmhuoe
pacnosioxKeHue
TIPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaronmecs
npsmsble. [Ipu3Haku
CKPELIUBAOIINXCS
MPSMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

C.9-11 Ne
17,19

https://resh.edu.ru/subject/lesson/6133/star
t/

25

Teopema o
CYILIECTBOBAaHUHU U
€IMHCTBEHHOCTH
NpAMOM
napasieabHON
JTAHHOU MPSIMOH,
MIPOXOJAIICH uepes
TOYKY MPOCTPAHCTBA
M He JIeXKaler Ha
JAHHOW MPSIMO.

C.9-11 Ne
34, 36




Jlemma o
MepeCceUCHU
apajuIeIbHbIX
HpﬂMI)IX IIJIOCKOCTBHO

26

[TapannensHOCTH
TpEX MPSMBIX.
Teopema o Tpéx
napajuiebHbIX
npsMbIX. Teopema o
CKpEILMBAIOIINXCS
MIPSIMBIX

C.11,-15
Ne 42

https://resh.edu.ru/subject/lesson/6065/star
t/

27

[TapamnensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napaiebHOTO
MIPOEKTHUPOBAHUS.
N3obpaxenue
pasHbIX GUryp B
napasuieIbHON
MIPOEKIINH

C.246-251

28

IlenTpansHas
MPOEKIUA. YTOI C
COHaNpaBJICHHBIMU
CTOpPOHAMU. YTOJI
MEXY IPAMBIMHU

C.17-18 Ne
44

29

3azaun Ha
I0KAa3aTeIbCTBO U
HCCIIeJOBaHHE,

C.17-18 Ne
47




CBSI3aHHBIE C
pacroyoXeHnemMm
MPSIMBIX B
MIPOCTPAHCTBE

30

[Tonsarus:
NapajuIeIbHOCTh
MIPSIMOM M TUIOCKOCTH
B MPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH

MPSIMOM U TUIOCKOCTH.

CaoiicTBa
MapajuIeIbHOCTH
MPSIMOM M TUIOCKOCTH

C.11-13 Ne
29

31

I'eomerpuueckue
3aJa4y Ha
BBIYMCJICHUE U
JI0Ka3aTeJIbCTBO,
CBsI3aHHEIE C
MapajuieIbHOCTHIO
MPSMBIX U
IUIOCKOCTEHN B
MIPOCTPAHCTBE

C.11-13 Ne
31

32

ITocTtpoenue
CEYeHMUS,
IIPOXOJALIETO Yepes
JAHHYIO IPSIMYIO Ha
yepTexe U
MapaJyIENbHOTO

3armucu B
TeTpaau




JAPYroM IpsIMOM.
Pacuér otHOmEHUN

33

[TapannensHas
MPOEKIIUA,
MIPUMEHEHUE TSI
MOCTPOCHUS CEYEHUI
KyOa u
napajuieJenuIe/a.
CaoiicTBa
napajuiefienunesna u
MIPU3MBI

3arcu B
TETpaIu

34

[TapannensHbIe
TJIOCKOCTH.
[Tpuznaku
napayiebHOCTH
JIBYX TJIOCKOCTEM

C.21-22 Ne
54

https://resh.edu.ru/subject/lesson/6129/star
t/

35

Teopema o
NapauieIbHOCTH U
€IMHCTBEHHOCTH
IJI0CKOCTH,
MpOXOIAlIeH uepes
TOUKY, HE
MIPUHAIISKALTYIO
JAHHOMU TJIOCKOCTH H
CJIE/ICTBUS U3 HEE

3amucu B
TeTpaau

36

CBolicTBa
napayienbHbIX
IJIOCKOCTEN: O

C.22 Ne
63(a), 64




NapaIeIbHOCTH
MPSAMBIX IIEPECCCUCHUA
IIpU [IEPECECUECHUU
JBYX IapajIeIbHbIX
IIJIOCKOCTEHN TPEThen

37

CaoiicTBa
napajuieIbHbIX
IJI0CKOCTEM: 00
oTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKIIFOYEHHBIX MEXKIY
napajuieTbHBIMU
TIJIOCKOCTSIMU; O
MEePECEUCHUH TTPAMOM
C IBYMSs
napaiebHbBIMU
IJIOCKOCTSIMU

| %0801070:Y5 018
3aaHus

38

[ToBTOpEHMeE:
teopema [Tudaropa
Ha IUJIOCKOCTH

3amucu B
TeTpaau

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpPEYroJibHUKA

3armucu B
TeTpaau

40

CaoiicTBa Ky0a 1
IPSIMOYT OJIBHOTO
napasiesienumnea

C.53-55 Ne
170

https://resh.edu.ru/subject/lesson/5444/star
t/

41

Brlunciaenue JiuH

C.53-55 Ne




OTPE3KOB B KyOe 1
IIPSAMO YT OJIbHOM
napauiesenumneae

189

42

[IepnenukyisapHocT
b IIPSIMOM U
mockocTH. [Ipusnak
MIEPIEHUKYIIIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

C.36 Ne
119

https://resh.edu.ru/subject/lesson/4724/star
t/

43

[IepnenaukynsapHocT
b NIPSIMOM U
mockocTH. [Ipu3nak
HEPIECHIUKYIAPHOCT
U PSIMOM U
IIJIOCKOCTH

C.36-38 Ne
121

https://resh.edu.ru/subject/lesson/4757/star
t/

44

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
MPpSAMOi,
MpOXOIAlIeH uepes
TOYKY MPOCTPAHCTBA
U TIEPIICHIUKYISIPHON
K IJIOCKOCTHU

C.38-40 Ne
128

45

IImockocTtu u
MEepIEHIUKYISIPHbIE
UM TIpsSIMbIE B
MHOTOTpaHHUKAX

3armucu B
TeTpaau




Ilnockoctu n

46 MEePICHIUKYIISIPHBIC 3anucu B
UM TIpSIMBIC B TETpaIu
MHOTOTPaHHUKAX
[Iepnenpukyssip u
HAKJIOHHAsI.

47 [TocTpoenwme C.43-44 Ne | https://resh.edu.ru/subject/lesson/6127/star
MEPIICHANKYIISpA U3 139 t/
TOYKH HA MPAMYIO
[lepnenpukynsp u
HaAKJIOHHAsI.

48 [Toctpoenne C.43-44 Ne
MePIEHINKYIIApa U3 158
TOYKH Ha MPSIMYIO
Teopema o Tpéx C.44-45 No

49 MepIEHINKYIISIpax 151
(npsimast u oOpaTHast)

Teopema o Tpéx C.44-45 No

50 MepIEHINKYIISIpax 155
(npsimast u oOpaTHast)

Yrox MRy C.18-19 No

51 CKPEITUBAIOIIMMHUCS 46
MPSIMBIMU
[Touck

59 MIEPIEH AUKYIIAPHBIX C.45-47 Ne
MPSIMBIX C IOMOIIIBIO 159

NEePIEeHANKYIISPHBIX




IJIOCKOCTEN

53

OpTtoronanbHoe
MIPOCKTHPOBAHKE

C.45-47 Ne
157

54

[TocTpoenue ceuenuit
Ky0a, IPU3MBI,
IIPaBUIILHOM
MMUPAMU/IBI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
TIPOEKIINN

3arcu B
TETpaIu

55

[Toctpoenue ceuenuit
Ky0a, MpU3MBl,
MIPaBUIILHON
MMAPAMHU/IBI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MPOEKLINU

3amnucu B
TeTpaau

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO
IJIOCKOCTH.
[linockoctu
CUMMETpPUH B
MHOTOTpaHHUKAX

C.78-83 Ne
275, 281

57

IIpuznak
MEPIEHIUKYIIAPHOCT
U NIPSIMOM U
IIJIOCKOCTH KaK
CIIEICTBUE

3armucu B
TeTpaau




CUMMETPUH

[IpaBuibHBIE
MHOTOT'PaHHHUKH. C.80-83

58 Pacuér paccrosamii AHIABULL.
OT TOYKH JI0 3a/1aHus
IJI0OCKOCTH
[IpaBunbHBIE
MHOTOTPaHHUKH. C.80-83

59 Pacuér paccrosamii WHIUBULL.
OT TOYKH JIO 3ajaHus
MJI0CKOCTH
CriocoObl OITyCTUTh
MePIEeHIUKYIISAPBI:

50 CUMMETpUS, CABUT 3anucu B
TOYKH T10 TeTpaau
napajuieIbHON
psAIMOM
Casur 110

61 HemapaJyieIbHOU 3anucu B
MPSIMOiA, U3MEHEHHE TeTpaau
paccTostHui
KonTtponsHas paborta
"B3anmHoe

bes
pacmoioxxeHue

62 JIOMalIHer
MPSIMBIX U

. 0 3a/1aHus
IIJIOCKOCTEN B
npocTpaHcTae”

63 IToBTOpenue: yroiu 3anucu B

MEXIy MPSMBIMU Ha TeTpaau




IIJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJILHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHue: yroiu

MERAY C.18-19 Ne
64 CKPEIIUBAOIIAMHUCS 48
MPSIMBIMHA B
MPOCTPAHCTBE
I'eomerpuueckue
METO bl BBIYMCIICHUS
3anucu B
65 yria Mexmy
TETpaIu
MPSIMBIMU B
MHOTOTpaHHUKAX
JIByrpaHHbIN yroJ.
Cgoi i i
BOHUCTBO JHHEHHDIX C.50-51 Ne | https://resh.edu.ru/subject/lesson/6063/star
66 YIJI0B IBYTPAHHOTO
167 t/
yria
[lepneniukynsapHsie
mockoctu. CBolcTBa
67 B3aUMHO C.52-53 Ne | https://resh.edu.ru/subject/lesson/4748/star
MEePIEeHIUKYIIIPHBIX 179 t/
IJIOCKOCTEH
IT
PH3HAR C.52-53 Ne
68 MEPIEHIUKYIIIPHOCT 184

U IJIOCKOCTEH;




TeopemMa O NpsIMOM
IIEPECEUYCHHUS IBYX
IIJIOCKOCTEMN
NIEPIEHIUKYIISIPHBIX
TPEThEH IIJIOCKOCTH

69

[IpssMOyroIbHBIM
napaiesIenumne];
Ky0; U3MepeHus,
CBOMCTBa
MPSIMOYT OJIbHOTO
napaiesenumnesa

C.53-55 Ne
187

70

Teopema o
JuaroHaiau
MPSAMOYTOJIbHOTO
napajienenunena u
ClIeICTBHE U3 HEE

C.53-55 Ne
195

71

CrepeomeTpuyeckue
Y TIPUKJIaTHBIC
3a/lauM, CBSI3aHHbIC
CO B3aUMHBIM
PacmoioKeHueM
MPSIMBIX U IJIOCKOCTH

3amucu B
TeTpaau

72

IToBTOpEHME:
CKpELIUBAIOIIHNECS
MpsIMBIE,
rapajieabHbIe
ILUIOCKOCTH B
CTaHIapTHBIX
MHOTOI'PaHHUKaX

3armucu B
TeTpaau




73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIINUMHUCS
MIPSIMBIMHU B TTPOCTHIX
CUTYaIHIX

3arcu B
TETpaIu

74

Paccrosune ot Toukn
JIO IUIOCKOCTH,
paccTosiHue OT
MIPSIMOM 110
IUIOCKOCTH

C.43-44 No
142

75

Brruncienue
pacCTOSIHUN MEXTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C
MTOMOIIBIO
MePIEeHIUKYIAPHOMI
IJI0CKOCTH

3amucu B
TeTpaau

76

Tpéxrpannblii yrou,
HEpaBEeHCTBA IS
TPEXTPaHHBIX YTIIOB.
Teopema IIudaropa,
TEOpPEMBI KOCHHYCOB
Y CUHYCOB JJIst
TPEXTPAHHOTO yTiia

C.55-57,
68-69 Ne
233

77

OneMeHTEI
chepuueckoit

3armucu B
TeTpaau




TECOMETPHH:
reoAe3NUECKIE
JIMHAY Ha 3eMie

bes
KoHnTponsHas padora T
78 "Vl 1 J(::
paccrosHus"
3a/1aHUs
CucreMaru3amnus
SHATHIH C.63 Ne https://resh.edu.ru/subject/lesson/6018/star
79 "MHOTOTpaHHHK H
" 219 t/
€r0 DJIEMEHTHI
[Tupamuna. Buasl
0 Enziﬁii{aﬂ C.72-75 No Ettps://resh.edu.ru/subject/lesson/5866/star
P 243
nupamMua
[Tpusma. Ilpsimas u C.67-68 No
81 HaKJIOHHAS PU3MBI.
229 (a,B)
[IpaBunbHas npuzma
[Ipsamoit
82 NapajuienenuIe, C.70 Ne
MPSMOYTOJIbHBIN 220
napajuienenumnesa, Kyo
Brinyxmisie C.65-66 No
83 MHOTOTPaHHUKH. 996
Teopema Jinepa
84 Brimykiibie C.65-66 Ne | https://resh.edu.ru/subject/lesson/4023/star
MHOTOTPaHHUKHU. 231 t/




Teopema Diinepa.
[IpaBunpHbIE U
MIOJIYTIPABUIIbHBIE
MHOTOTpPaHHUKHU

bes
85 KontponbHas padota oMaIIHeT
"MHororpaHHuKT"
0 3a/1aHus
[TonsiTue BexkTopa Ha
36 IUTIOCKOCTH | B C.142-144 https://resh.edu.ru/subject/lesson/4758/star
MPOCTPAHCTBE Ne 558 t/
C.145-146
87 CyMMa BEKTOpOB Ne 565
C.145-147
88 Pa3nocTh BekTOpOB No 567
89 [TpaBuso C.150-152
napajiesnenuneaa Ne 595
VMHOKEHHE BEKTOPA C.147-148
90 Ne 584,
Ha YHCIIO0 590
Pasnoxxenue BekTopa
o 6asucy Tpéx
o1 i:li:ui;i’;{zm{oﬁ J(\:r(_>16660516%36 ?/ttps://resh.edu. ru/subject/lesson/6404/star
IUIOCKOCTH
92 CkansipHoe C.171 Ne https://resh.edu.ru/subject/lesson/5723/star




IIPOU3BECHNE

689

t/

Boruncnenue yria C.171-172
93 MEX]ly BEKTOpaMH B Neo 684,
MIPOCTPAHCTBE 692
I1 5 .
94 . E;)I:SHZ;:: sadatt C.164-165 https://resh.edu.ru/subject/lesson/6083/star
P Ne 647 t/
[IpocTeiimme 3anaun C.164-165
95
C BEKTOpaMu Ne 651
I1 5 .
POCTEHIIHE 33 latn C.164-165 https://resh.edu.ru/subject/lesson/6083/star
96 C BEKTOpaMu
Ne 662 t/
[IpocTeitmme 3aqaun C.164-165
97
C BEKTOpaMu Ne 664
O06001enne nu
% 0801070:Y; 018
98 CUCTEMATHU3ALINAA
. 3aaHus
3HAHUI
O060011IeHne u
% 0801070:Y; 018
99 CUCTEMATH3ALNA
. 3aJaHust
3HAHUI
100 HroroBasa Nunusun.
KOHTpOJIbHAS paboTa 3aIaHus
101 HroroBasa Nunusun.
KOHTpOJbHas paboTa 3aJaHus
O0600menne u
102 CHUCTEMATHU3AIHA

3HAHUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue Tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHHE IJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTH4YeCKUE METObI pacuéTa yria 1

MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX

OpMyJla pacCTOSIHUSA OT TOYKHU 10

12 o 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 KonTtponsHast pabota "AHamuTHUECKAs
reoMerpus"

15 Haxosxnenne pacCcTOSHUN OT TOYKH 710
TUTOCKOCTH B NMPABHIIHOW TTHPaMHJIE

16 Haxosxnenne pacCTOSHUN OT TOYKH 710
TUTOCKOCTH B TPABMIIHOW TTHPaMHUJIE

17 CedeHust MHOTOTPaHHHUKOB: CTaHIApTHHIE
MHOTOTPaHHUKH

18 CedeHus MHOTOTPAaHHHKOB: METOJI CIIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIApTHBIE

19 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

91 [TapannenpHble NPSMBbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM

99 [TapannenbHble MpsSMbIE U TIIOCKOCTH: YTJIBI
MEXIY CKPELIUBAIOLIUMUCS TPIMBIMU
[lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:

93 CTaHJIapPTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOI'PaHHUKOB

24 [leprieHAUKyNApHBIE IPSIMBIE U MJIOCKOCTH:
TeopeMa O TpexX MepIeHUKYIsIpax

25 [leprieHAMKyNsApHBIE IPSIMBbIE U MJIOCKOCTU:




BBIYUCJICHUA JJIMH B MHOT'OI'paHHUKAX

26

HOBTOpeHI/Ie: IIomaan MHOI‘OYI‘OJIBHI/IKOB,
(hopMyITBI IS TUTOIAECH, COOOpaskeHuUs
moao0ust

27

HOBTOpeHI/IeI I1omaan MHOFOyFOJIBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
noxoous

28

HOBTOpCHI/IeI miomaan MHOTOYTOJIbHUKOB,
(hopMyBl IS TUTOIIAJIEH, COOOpaXKEHUS
noxoous

29

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHHUSI 1101001t

30

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110 100Mst

31

KontponbHas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

32

0O6bEM Tema. OO6BeM PSAMOYTOJIBHOTO
napauiesienunea

33

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

34

CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasiesienumnesa

35

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MIpsAMOYT'OJIBHOTO
Hapajiiejcnuieaa




36

O0BEM psAMOY TIPU3MEI

CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C

37 BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

38 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
PSIMOM IIPU3MBI
Brruncnenue o0EMOB TEJ C TOMOIIBIO

39 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Brruncnenue 00EMOB T C TOMOIIBIO

40 onpenenénHoro uarerpaia. O0bEM
A PAMHUJTBI

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

42 ®dopmyna 00pEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

43 CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
00BbEMaMu HAKJIIOHHOM MPU3MBI

44 CrepeoMeTpHuecKue 3a/1a4uu, CBSI3aHHbIE C
o0bEMamMu MUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

45 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

46 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

47 [Tpumenenne o0bEMOB. Boruncienne
paccTosHUA 0 TIOCKOCTH

48 KonTtponsHas padora "O6béM

MHOTOTrpaHHuKa"




Hunuaapudeckas HOBEPXHOCTb,

49 o0Opa3yroIue UIHHIPUISCKON
MIOBEPXHOCTHU

50 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[Inomans MOBEpXHOCTH UIUHIPA

51 Konnueckas noBepxHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTH. Konyc

52 Ceuenune KOHYyca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

53 Yceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

54 [Tmomaae 60KOBOM OBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

55 [Tnomaas 60KOBOY MOBEPXHOCTH M IMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

57 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMH]IPA, KOHYCa

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HWIHHIPOM

59 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

60 Coepa u map

61 Ilepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

Kacanue mapa u cdepsl miockoctsto. Bua n




n300pakeHue mapa

62

[Mepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mrapa u cdeps miockoctsro. Bun u
n300pakeHue mapa

63

Ypasaenune chepsl. [Tnomans chepsr u eé
yacreu

64

CummMmetpus cdepsl 1 mapa

65

CrepeomeTpuiecKue 3a1au Ha
J0Ka3aTejIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBLIC
co cdepoii U mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

66

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHHUE, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

67

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

68

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

69

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

70

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

71

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

72

KonTtponpHast padota "Tena 1 mOBEpXHOCTH
BpaiieHus"




73

O6béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

74

Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uHterpaita. Oobpém KoHyca

75

[Tnomam GOKOBOM M TIOJTHOM MTOBEPXHOCTH
KOHYca

76

CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

77

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
IJTON[A 1 TOBEPXHOCTEN Ten"

78

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [Tnomans chepsr.
CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIUHCIIEHUEM 00BEMOB 111apa, [1apOBOTO
CErMEHTA U IIapOBOr0 CEKTOpa

79

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM I1apa u
101ma b0 cepbl. COOTHOMICHUS MEXKTY
TIJIOIAIIMH TTOBEPXHOCTEH U 00bEMaMu
O0T0OHBIX TE

80

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mo00uu.
CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
IOBEPXHOCTEN

81

KonTponsnas padota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TENI"

82

JIBr>keHus npoctpaHcTBa. OTOOpakeHusl.




JIBukeHus u paBeHCTBO Guryp. O0mue
CBOMCTBA JIBHKCHUI

83

Buael 1BukeHMII: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pPKajJbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

84

[Ipeo6pazoBanwmst mogoous. [Ipsmas u chepa
Ditnepa

85

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPUMCHCHUC
JABMOKCHUA

86

KonTtponbras padota "BekTopsl B
MIPOCTpaHCTBE"

87

O6o6mmaromiee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucrtemaTtusanus 3Hanuii: "[lapamienbHOCTh
MPSAMBIX U IUIOCKOCTEH B MpOCTpaHCTBE"

88

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

89

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

90

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucrtemaTtusanus 3HaHui: "O0beM
MHOTOTpaHHUKa"

91

Ob6o6maromniee noBroperue 11 nmoHsATHi U




MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

92

Oo6o6maromee moroperue 11 nmoHsTHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"

93

O6o6mmaromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"

94

Wrorosas koHTposbHasA paboTa

95

Wrorosas koHTposbHasA paboTa

96

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUH KaK




HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK

102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
103 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 103







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

Maremaruka. I'eometpus 10-11 knaccel. Atanacsas JI.C., byry3os B.®.,
Kanomiies C.b. u ap. ba3oBslii 1 yriy0ieHHbIe ypOBHUA. M.:

IIpocsemenue, 2020

Tpenaxep "O6mnaxo 3nanuit". Maremaruka, 10-11 kiace, OOO "®uzukon Jlad"
JHomarmaue 3aganusi. Cpennee obmiee oopazoanue. ['eomerpust, 10-11 kmace. AO

"UznarenncTBO "[IpocBenienue"

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Maremaruka. I'eometpus 10-11 knaccel. Atanacsas JI.C., byry3os B.®.,
Kanomues C.b. u np. ba3oBsiii 1 yriay0iaeHHbIE YpOBHH. M.:

IIpoceemenue, 2020

Mertoaudeckne peKoMeHIaIuu K yueOHuky. M3ydenue reomerpuu. C.M.
Caaxsan, B.®.byry30B. U3yuenne reometpun 10-11. Mocksa "IIpocsenienue",
2020

I'eomeTpus, 11 kimacc, moypounsle miansl o yaeonuky JI.C. AtaHacsHa,
B.®.byty3oBa, C.b. Kagomuesa u ap. aBt.-cocT., I .11.KoBanésa - Bonrorpan:

Yuurens, 2016



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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