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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  JIOTMUECKOE  MbIIUIEHUWE,  (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 TIPU PELICHUM 3a]lad €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 pacnonoxxeHue npsMbIX B IPOCTPAHCTBE: IEpEeceKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapaUIeIbHOCTh MPSMON
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: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapajjIeIbHble U MNEPHEHIUKYJISIpHbIE 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 HAa  TUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpéXrpaHHBII U MHOTOIPaHHbBIC YTJIbI.
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
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



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

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

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

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KIJACC

TeJsia BpameHus

[loHATHA: 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 npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue 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 TIEPEHOC,
[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 TpaxJaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

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:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
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 €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO 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
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KaK CpPEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apIryMEHTAIIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Bba3oBble ucciienoBarebcKue AeicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHOOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIsi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POpPMAIMIO, MPEJCTABIATh €€ B PA3IUUHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
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, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTeIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpenemsiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
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 MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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 CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHIbl MHOTIOI'PAHHHUKOB (TMpHU3Ma,
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 OpPTOTrOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, NPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TE€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMU BPAIICHUS: ITWIMHAPOM,
KOHYCOM, chepoit u mapom;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
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, CTPOUTb CEUEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, 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 IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopMme;

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

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

IPUMEHATh  TOJIyYCHHbIE  3HAaHUS  HA  [PAKTUKE:  CPAaBHUBATD,
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
MOJIEIM C HCIOJB30BAHUEM TEOMETPUUYECKHX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€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 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Bcero

KonTtpoJbHbie
padoThI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

OcHoBHbIE TpaBUJIa U300paKEeHUs HA
PHUCYHKE MJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

TlousTis CTCPCOMCTPHHU: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTapaJIICTbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-
83dc-655e76d52c1f?backUrl=%2F02.3%2F10

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, MEPECCKAOIINUECA IIpsAMast
" INIOCKOCTB; IIOJIYIIPOCTPAHCTBO

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

IlonsaTus: MNEPCCCKAOIMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCH ITpsAMasd
" INIOCKOCTB; IOJYIIPOCTPAHCTBO

MHoTrOorpaHHHKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-
b3fa-b9213890e77d?backUrl=%2F02.3%2F10

MHororpaHH1KH, H300paKxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX



https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10

¢buryp, HecyIecTBYIOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-
8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

https://lesson.edu.ru/lesson/09827d5c-4113-46cc-
9091-11f35228256e?backUrl=%2F02.3%2F10

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B
npocTtpancTBe. O603HAUYCHUSI PSMBIX
M TIJIOCKOCTEH

https://lesson.edu.ru/lesson/a30e7c57-ddb7-404f-
8f2b-b0el1d9e7cld5?backUrl=%2F02.3%2F10

10

N3obpaxenne ceueHui TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTy4eHHBIX
IJI0CcKocTeil. PackpammnBanue
MIOCTPOCHHBIX CEYCHUI pa3HBIMU
LBETaMU

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MBbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJTy4eHHBIX
mwiockocteil. PackparmBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU
1[BETaMHU

12

N3o0paxkenue ceueHni mupamMupl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT



https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

gyepes ux péopa. M3o0paxenue
NEpCCCUCHUS MTOTYUCHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHun pasHbIMU
IBETaMu

13

N300pakenue ceueHuit mipaMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpammuBanue
ITOCTPOCHHBIX CeUeHUM pa3sHbBIMU
BE€TaMn

https://lesson.edu.ru/02.3/10

14

Merton creoB AJist MOCTPOCHUS
CeueHnu!

15

Merton crienoB Ji1sl HOCTPOSHUS
ceueHuii. CBOMCTBA MEepECEUCHUI
NPSAMBIX U IIOCKOCTEN

16

Merton cieoB i1l TOCTPOSHUS
ceueHuii. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

https://lesson.edu.ru/02.3/10

18

[TocTpoenue ceueHuit B mupamMmue,
KyOe 1o TpéM ToukaMm Ha pébpax.
Co31aHne BBIHOCHBIX UepTexXel U
3aIUCh 1IAr0B MOCTPOEHUS

19

IlocTpoenue ceueHuii B mupamu/Ie,



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

KyOe 1o TpéM Toukam Ha pEdpax.
CoztaHue BBIHOCHBIX YEPTEKEHN U
3aIMCh IIAroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pEbpax.
CozniaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh MAroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPONOPILIUOHAIBHBIX OTPE3KaX.
[Togo6ue TpeyroJIbHUKOB

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHUS TTITAHUMETPHUH U
CTEPEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBaounecs
npsimbie. [Ipu3Haku ckperuBaomuxcs
npsmeIx. [lapannenbHbie npsMblie B
MIPOCTPAHCTBE

https://lesson.edu.ru/lesson/celade96-43f0-4e20-

bala-94fad9f2f254?backUrl=%2F02.3%2F10

25

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH IPSIMOM
napajyieIbHON TAaHHOU MPSIMOi,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIllel Ha
JAHHOU npsiMou. Jlemma o
MePECCUCHNH NapaJIeIbHBIX IPSIMBIX



https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=%2F02.3%2F10

IIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX IPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICIHLHOTO
npoexktupoBanus. M300paxkenue
pasHbIX (GUTyp B MapayjiebHON
MIPOEKIINH

28

[enTpanbsHas mpoekuus. YTomc
COHANpPaBJICHHBIMA CTOPOHAMHM. YTOJI
MEXAY NPSIMbIMU

29

3ama4yy Ha TO0Ka3aTeIbCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsTHA: NapaJyIeTbHOCTh NPSIMOI U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
NapauiebHOCTH MPSMOM U MIIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOU U
MJI0CKOCTH

https://resh.edu.ru/subject/lesson/6065/start/125651/

31

FCOMCTpI/I‘IeCKI/Ie 3aJa44 Ha
BBIYHCJICHUC U JOKAa3aTCJIbLCTBO,
CBs3aHHBIC C ITapaJlJICJIbHOCTBIO
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC

32

ITocTpoenue ceueHus, MPOXOAILEro
yepes JAaHHYIO NPAMYIO Ha YEPTEKE U
[apajuIeIbHOTO APYTOU MPSMOM.



https://resh.edu.ru/subject/lesson/6065/start/125651/

Pacuér otHO1LIEHUI

33

[NapannenbHas IpoeKIKs, IPUMEHEHNE
JUIS IOCTPOECHUSI CEYEHUH KyOa 1
napauienenumnena. CpoiicTBa
napajuieJienunes1a u Ipu3Mbl

34

[TapannensHble mnockoctu. IlpusHaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

TeopeMa o nmapamieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOM INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBoiicTBa NapaJJIENbHBIX TUIOCKOCTEH:
0 MapaJJIIbHOCTH MPSAMBIX
repeceyeHusl Mpy MepeceyeHnt IByX
MapaJyIeIbHbBIX TJIOCKOCTENW TPEThei

37

CBolicTBa mapauieNIbHbIX MJIOCKOCTEM:
00 oTpe3kax napasuiebHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH MPSAMO
C IBYMSI IapaJuIeIbHBIMU
IJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOTO TPCYTOJIbHHUKA

40

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaiesenumnesa




41

Boruncnenue 1iamH 0Tpe3koB B KyOe U
IIPSIMOYT'OJIBHOM I1apajuleIIeuIe1e

42

[lepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOH U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

43

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Iprusnak
MEPIEHIUKYISIPHOCTH NPSMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/main/20570/

44

TeopeMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYIISIPHON K
IJIOCKOCTH

45

[TnockocTu U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTpaHHHUKAaX

46

[InockocTy U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

[lepnieniuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHauKymsIpa u3
TOYKH Ha MPSIMYIO

48

[lepnieHuKynAp U HAKIOHHAS.
[TocTpoenue nepneHAUKyIsIpa u3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx nmeprneHAnKyIsIpax
(npsimast 1 oOpaTHast)

50

Teopema o Tpéx nmepneHAUKyIApax



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/main/20570/

(mpsimast u oOpaTHast)

51

Yron Mmexay CKpelBatoIMMUCS
MPSMBIMH

52

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IMIOMOILBIO IIEPIIEHANKYIIIPHBIX
IJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii Kyoa, MpU3MBl,
MPAaBUJILHOM IUPaMUIbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

55

[TocTpoenue ceuenuii Kyoa, MpU3Msl,
MPaBUIILHOM UPaMUAbI ¢ TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHKaX

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK CIICACTBHE
CUMMETpPUHU

58

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUIN OT TOYKHU JI0 MJIOCKOCTH

59

IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOUYKHU J0 INIOCKOCTH

60

CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:
CUMMETpHs, CABUT TOYKH I10
NapajuieIbHON IPSMOU

61

CaBur no HenapajenbHON IPSIMOH,
HU3MEHEHUE PACCTOSAHUN




62

KonTtponsHas padota "B3anmuoe
PacCIIOJIOKEHHUE IIPSAMBIX U IUIOCKOCTEN
B IpocTpaHcTee”

63

[ToBTOpEHUE: YrOa MEKIY NPSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckre METOIbI BBIYACICHUS
yIijla MEXy NPSIMBIMH B
MHOTOTpaHHUKAX

66

JByrpanuseiii yroj. CBOMCTBO
JUHENHBIX YTJIOB ABYTPAHHOTO yria

67

[TepnieH UK YIISIpHBIE TITIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
NepeceyeHust IByX II0CKOCTeN
MEePIEeHIUKYIAPHBIX TPEThei
MJI0CKOCTH

69

[IpssMoyropHBIN Napasiesenumne];
KyO; U3MEpeHus, CBOIICTBa
MPSIMOYTOJIBHOTO MapajuiesienuIeia

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO Mapajuiesienuneia u




CIICIICTBUE U3 HEE

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpenMBaKOIKECs
MPpsAMBIC, MMapalJICIIbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PpaHHHUKAaX

73

[Tapa mapaynenbHBIX TIIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
pPacCTOSTHUE MEXKTY
CKPENTUBAIOIINUMHUCS TPSIMBIMH B
MPOCTHIX CUTYAITHIX

74

PaccrosHue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH

75

Brrunciienue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO TIEPIICHIUKYISPHOM
IJI0CKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yIiia

77

DnemMeHTHI chepruuecKoi TeOMEeTPUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHUN
"MHOTrOrpaHHUK U €ro 3J1€MEHTHI"




IInpamua. Bunael nupamun.

80 1
[IpaBunbHas nmupamMua

81 [Ipusma. IIpsamas n HakIOHHAsA 1
npusMmel. [IpaBunbHas mpusma

82 [Ipsmoit nmapannenenunen, 1 https://resh.edu.ru/subject/lesson/5444/start/221486/
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MEOTOTpaHHuKH. Teopema

84 Diinepa. [TpaBwibHBIC 1 1
MOJTYTTPABHIILHBIE MHOTOT DAHHUKHA

85 KouTtponsHas pabora 1
"MHOrorpaHHuKH"

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuso mapasnienenurnena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIINUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ pou3BeICHUE 1

93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3anaun ¢ BEKTOpaMu

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1



https://resh.edu.ru/subject/lesson/5444/start/221486/

96 [IpocTeiimme 3aaun ¢ BEKTOpaMu

97 [IpocTeiimme 3a1aun ¢ BEKTOpaMu

98 O606HUIGHI/I€ Y CHCTeMAaTH3aIus 1
3HAHHN

99 O06001IeHne U cUCTEMaTH3aIUS 1
3HAHHUN

100 Hrorosas koHTposbHas paboTa 1

101 Hrorosas koHTpoJbHAs paboTa

102 O60611vleHHe U CHCTEMaTu3alus 1
3HAHHUN

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KoimmuecTBo DJIEeKTPOHHbIE
4yacos uupposbie
Ne i/ Tema ypoka bp
Kontposbubie | 00pasoBare/ibHbIE
Bcero
padoThbI PECYPChI
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMu B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTuyeckue METobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxienue paccTosiHUM OT TOUYKHU JI0
MJIOCKOCTH B IPABUJILHOM MUpPaMUJIC

15 KontponpHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeueHrss MHOTOTPAHHUKOB: CTaHAApTHHIE

18 MJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIOCKOCTEH

19 [TapannensHbIe TPSIMBIE U TJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHbIe TPSIMBIE U TJIOCKOCTH:
pacy€T OTHOIIECHUM
[TapaniensHbIe TPSIMBIEC U IJIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSMBIMHU
[lepnieniuKynsapHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Mapbl MePHEHAUKYISPHBIX
IJIOCKOCTEH M TIPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB

93 [lepnenauKynsipHbIE TPSAMBIE U MIIOCKOCTH:
TeopeMa O TpeX MepHeHANKYIIpax

24 [lepnenaukynsipHbIE TPSAMBIE U MIIOCKOCTH:

BBIYUCIICHUA JJIMH B MHOT'OT'paHHUKAX




25

HOBTOpeHI/Ie: I1omaan MHOFOYFOJIBHI/IKOB,
(hopMyITBI TS TUTOIAEH, COOOpaskeHus
oao00ust

26

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAECH, COOOpaskeHuUs
oao00ust

27

HOBTOpCHI/IeI miiomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOMIAJIEH, COOOpaXKEHUS
noxoous

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TUTOIIA]IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienunea

32

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

33

CrepeomeTpHuecKHe 3a/1a4i, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasiesenumnena

34

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejacnuicaa




35

O0BEM psAMON TIPU3MBI

CrepeoMeTpUUECKUE 3a]1a4l, CBA3aHHbIE C

36 BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagneie 3a1a4n, CBsI3aHHBIE C
00BEMOM TIPSIMOI TIPU3MBI
Borancienne 006EMOB TEJT ¢ TTOMOIIBIO

38 onpenenénHoro uarerpaita. O0sEM
HAaKJIOHHOM IIPU3MBI
Borancieane 006EMOB TEJT ¢ TTOMOIIBIO

39 onpenenénHoro uarerpaiga. O0bEM
A PAMHUJTBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

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

42 CrepeoMeTprYeCcKUe 3a/1a4H, CBI3aHHBIC C
00bEMaMy HAKJIOHHOW TTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE C 00BEMOM ITUPAMUIBI

46 [Tpumenenune o0bEMOB. Boruncienune
paccTosiHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM

MHOTOTrpaHHuKa"




Hunuaapudeckas HOBEPXHOCTb,

48 o0pa3yoIue UIHHIPUISCKON
MIOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HUAIUHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konndeckas noBepXHOCTh, 00pa3yromme
KOHMYECKOM noBepxHocTH. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

52 Yceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH M TMOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

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

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

59 Coepa u map

60 [Tepeceuenue cepsl u mapa ¢

iockocThio. Kacanue mapa u cepbl




TUIOCKOCTBI0. Bt 1 n3o0paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n3o00paxkenue mapa

62

Ypasuenune chepsl. [Tnomans chepsr u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1a4 Ha
J0Ka3aTejIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomeTpuyeCcKHe 3a/1auu Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoil u mapom

67

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

68

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

69

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

71

KonTponeHas padota "Tena u
MOBEPXHOCTHU BpauieHus"




72

O6béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

73

Brrarcnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

74

[Tnommamy GO0KOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHUeCcKUE 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUITUHPA, KOHYCA

76

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI U
IJTONI[A 1 TOBEPXHOCTEN Ten"

77

O0BEM mapa ¥ mapoBOro CEKTOpA.
Teopema 06 o0nEme mrapa. [Tnomaas
ctepsl. CTepeoMeTpuIeCcKre 3a/1a4H,
CBsI3aHHBIC C BEIYMCIIEHUEM 00BEMOB TIIapa,
[IIApPOBOTO CETMEHTA M IApOBOTO CEKTOPa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
I01ma b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIAISIMH TTOBEPXHOCTEH U 00bEMaMu
O0T00HBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu moo0uu.
CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
IOBEPXHOCTEN

80

KonTponsnas pabora "[Inomaau
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBrkeHus npoctpaHcTBa. OTOOpakeHusl.




JIBukeHus u paBeHCTBO Guryp. O0mue
CBOMCTBA JIBUXKEHUI

82

Buael n1BukeHMit: TapauieIbHbIN NEPEHOC,
LIEHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOU

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u
ctepa Diinepa

84

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

85

Kontponbras padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o6mmaromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cUCTEMAaTU3aIs 3SHaHUHI
"[TapannenbHOCTh TPSAMBIX U TJIOCKOCTEN B
npocrpasnctae"

87

O6o6matomiee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpuu 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

88

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

89

Ob6o6maromniee noBroperue 11 noHsATHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHuKa"




90

Ob6o6maromee moropenue 11 nmoHsTHil u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

91

Ob6o6maromee moroperne 11 moustuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTusanus 3Hanuii: "Iomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

92

O6o06mmaromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anus 3Hagui: "Imomann
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX Te"

93

Wrorosas koHTposbHasA paboTa

94

Hrorosas koHTpoJbHAS paboTa

95

[ToBTOpEeHuEe, 0600IICHNE 1
cUCcTeEMaTu3alys 3SHaHUH

96

Hcropus pa3BuTHs CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

97

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITHhIOTEPHBIX
TEXHOJIOT Uit

98

Hcropus pa3BuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM




99

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hctopus pazBuTus CTEpEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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