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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O ILMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpamMMmel yueOHoro kypca «I'eomerpus» Ha yriyO0inéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoO obnactu «MaTtemaTuka u
uHpopmaruka»  uyepe3  oOecreueHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJauyaMu Kypca I€OMETPUU Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl UM HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTOIPDAaHHMKM M Tejla BpalleHUs, KOHCTPYMPOBAaTb TIE€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAHUS POJM AKCHOMATHUKH MPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMs BIAJETh METOAAMH JO0KAa3aTEIbCTB U AITOPUTMOB
pelIeHMs, YMEHHSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTEJbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHUHM MaTEMATHICCKUX YTBEPKICHUN U POJIM aKCUOMATHKH B MPOBEIACHUHT
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTe 00yJaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopMupoBaHue (HYHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUS PEANIbHBIX CHUTYyallud, HMCCIEAOBAaHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukny, «Tema BpameHus», «BekTopsl W KOOpJAWHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCHUTCA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
POrpaMMBbl, PACTIPECIEHHBIM IO TOJaM OOY4YEHUs, CTPYKTYpUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnmanud  00ydeHUs, TMOCTPOCHHS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMBIX B MPOCTPAHCTBE: IEpECcCEKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpeluBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapajliebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAPALIEILHOCTh TPEX MPSIMBIX, NapaUIeIbHOCTh MPSIMOMN
u 1uiockoctu. [lapannenbHoe W HEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOMCTBa napayieabHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpPSAMbBIE MApPAJUIENbHbIE W NEPHNEHAUKYJAPHBIE K TIJIOCKOCTH,
OPU3HAK MEPIECHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[lepneHAUKYISApPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocte. Teopema o TpE€X NepHEHAUKYIIApax.

Yriael B MPOCTPAHCTBE: YOl MEXIY MNPSIMOW M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIEC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsIMOYTOJbHBIM — MapajuleNIeNUIIel W €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pédbep U OOKOBBIX TIpaHel
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHME BEKTOpA Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTus: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHHUYECKAasi IOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TUIOCKOCTU. Pa3BépTka munuHapa u koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajienenunena U ciaeActBus u3 He€. OO0ObEM mnpsiMOod U
HAKJIOHHOW MPU3MBI, MIWIWHIPA, TUpaMHIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmucaHHas B
UUJUHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl u mapa c
mIockocThi0. Kacanue mapa u chepsl MIOCKOCTHIO0. [loHATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHUnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUCHUS [IIIMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajdbHasl CUMMETpPHS, 3€pKalbHas CHUMMETpPHUSA, MOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJECHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JAEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PAaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpecax 3I0pOBOT0 U O€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefpl, IJIaHUPOBAHHE IMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEUYECKOW JESTEIBLHOCTH, JTaroB e&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCUpUKAINH,
OCHOBaHHUS 715l 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO JI0KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00beKTa, ABJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ 0OCYXKJICHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMBHI,
mpoOJIeMBI, peIracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIJICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJIOCTHXKCHHS Pe3yJbTaTOB JCATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NIOHMMAaTh W WCIIOJI30BaTh MPEUMYIIESCTBA KOMAHJIHONW W WHIMBHUIYaJIbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOpMYyITHpPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUA MAaTEeMATHYECKUX PACCYKIACHUH;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CICACTBUS W3 HHUX MPH PEHICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOTPAHHUKOB Pa3JUYHBIMU METOJIAMHU, BBITIOJIHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSMU: CUMMETpPUsI B IPOCTPAHCTBE, LIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKAa3aTeJbCTBO MATEMAaTHYECKMX OTHOLICHWH W
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPH PELIEHUU CTEPEOMETPUUECKUX 3a/aY;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATh pPEaJbHBbIE CUTYallUH, MPUMEHATh M3YUYECHHbBIEC MOHSTHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIUPOBATH pPEajbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHATUI M TeopeM, ammaparta anreOpbl, pelatb MPAKTUYECKUE 3a]1auH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa W IIap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCISTh COOTHOILIEHUSI MEX]TY TUIOIIAIMU TTOBEPXHOCTEN U 00bEMaMU
II0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEpUPOBATH TIOHATHSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS LUITUH]pA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemarps 3aJadyd Ha JOKa3aTeIbCTBO MATEMAaTHUYECKUMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHATh U3YYEHHbIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX MOHATUA W TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchbl

JlomostHnTENBHAS
HHpopManus

BBenenue B ctepeomMeTpuio

23 1
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Y4eOHblil nuazor
HaIlpaBJICHHBIN Ha
MIPOSIBJICHUSI MHTEpEca
K MPOIIOMY H
HACTOSIIEMY
poccuiickon
MaTE€MAaTHKH,
LIEHHOCTHBIM
OTHOILIEHHEM K
JOCTHKEHUSM
POCCUMCKUX
MaTE€MaTHKOB U
poccuiickoi
MaTeMaTHYeCKOU
LIKOJIBI, K
MCIIO0JIb30BAHUIO 3THX
JOCTHKEHUH B APYTUX
HayKax M NPUKIAJIHBIX
cdepax; IpaKTHKyMbI
HallpaBJIEHHbIE HA
YCTaHOBKY Ha
aKTUBHOE y4acTHE B



https://lib.myschool.edu.ru/

peleHnmn
MPAKTUYECKUX 3a7a4
MaTeMaTUYeCKOi
HAIMPABJIECHHOCTH

B3anmHoe pacrnosoxeHue
MPSIMBIX B IIPOCTPAHCTBE

https://lib.myschool.edu.ru/

MIPAKTHUKYMBI
HaIpaBJICHHBIC HA
YCTaHOBKY Ha
aKTUBHOEC yJacTHe B
peleHnn
MPAKTHYCCKUX 3a/1a4
MaTeMaTHIeCcKOi
HaIPaBJICHHOCTH
nuddepeHnpoBaHHbIC
3aJaHHs
HarpaBJICHHBIE Ha
OpHCHTAIINIO Ha
MIPUMCHCHHE
MaTeMaTHYECKUX
3HAHUH IS peIICHUs
3a1ay B o0yacTu
COXpPaHHOCTH
OKpY)KaroIlen cpeJibl

HapaHHeJ'ILHOCTL MpAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBE

https://lib.myschool.edu.ru/

muddepeHInpoBaHHbBIC
3alaHus
HaIpaBlIEHHbIE HA
OpHEHTAIINIO Ha
MpUMEHEHNE
MaTeMaTHIEeCKUX
3HAHWUU AJIs pelIeHus
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3a/1a4 B 00JacTu
COXpPaHHOCTHU
OKpY>KaloILEeH Cpeibl

[lepnenuKyIApHOCTH
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

25

https://lib.myschool.edu.ru/

Brimonenue
KOHTEKCTHBIX y4eOHBIX
3aJIaHuM
HarpaBJIEHHbIE Ha
CIIOCOOHOCTH K
AMOIMOHAIIBHOMY U
ACTETHIECKOMY
BOCIIPHUSITHIO
MaTeMaTUYECKHUX
00BEKTOB, 3a/ad,
pelIeHn,
paccyxJIeHUM, YMEHUIO
BHUJICTh
MaTeMaTHYECKUe
3aKOHOMEPHOCTH B
HCKYCCTBE;

Vel u pacCTOSAHUA

16

https://lib.myschool.edu.ru/

HuddepenunpoBannbie
3aJ]aHUs: PEIICHHE
TEKCTOBOH 3a/1a4 C
TIOMOIIIBIO
pa3aaToyHoOro
MaTepuala
HarpaBJICHHBIC HA
TOTOBHOCTb K
BBITIOJTHEHHUTIO
o0s13aHHOCTEH
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rpaKJaHuHA U
peajii3anuu ero npas,
IIPEJICTABICHUEM O
MaTeMaTHYEeCKUX
OCHOBax
(GYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP,
SBJICHUH, IPOLIEAYD
IpaXaaHCKOTO
oOmrecTBa

MHororpaHHUKU

https://lib.myschool.edu.ru/

nuddepeHnnpoBaHHbIC
3aaHus
HarpaBJICHHBIE Ha
OPHCHTAIINIO Ha
MIPUMCHCHHE
MaTeMaTHYECKHX
3HAHUH IS peIICHUs
3a1ay B o0yacTu
COXpPaHHOCTHU

OKpY)KaroIlen cpeJibl

BekTopsl B mpocTpaHcTBe

12

https://lib.myschool.edu.ru/

muddepeHInpoBaHHbBIC
3aJjaHus
HaIlpaBJICHHbIC HA
OpHEHTAIINIO Ha
MpUMEHEHUE
MaTeMaTHYEeCKUX
3HAHUU AJIs pelIeHus
3aja4 B 00J1acTH
COXPaHHOCTHU



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

OKpY>Kalolleu cpebl

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3alus 3HAHUI

https://lib.myschool.edu.ru/

IMPOCKTHBIC 3aJa4n
HaITpaBJICHHLIC HA
CITOCOOHOCTH K
YMOIMOHAITBHOMY U
ACTETUYECKOMY
BOCIIPUSATUIO
MAaTEMATUYCCKUX
00BEKTOB, 3a/1ad,
penieHui,
pacCyXJIeHUH, YMEHUIO
BUJICTH
MaTeMaTHYECKUe
3aKOHOMEPHOCTH B
HCKYCCTBE;

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://lib.myschool.edu.ru/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTtejibHbIE

pecypchbl

JlomostHnTENBHAS
uHpopManus

Axanutuyeckas
TeOMETPHSI

15 1

https://lib.myschool.edu.ru/

VYuebHblii 1uagor
HaIlpaBJICHHBIN Ha
MIPOSIBJICHUSI MHTEpEca
K MPOIIIOMY H
HACTOSIIEMY
pocCCUiiCKOr
MaTE€MAaTHKH,
LIEHHOCTHBIM
OTHOILIEHHEM K
JOCTHKEHUSM
POCCUMCKUX
MaTE€MaTUKOB U
poccuiickoi
MaTeMaTHYeCKOU
LIKOJIBI, K
MCIIOJIb30BAHUIO 3THX
JIOCTHKEHUH B APYTUX
HayKax M NPUKIATHBIX

chepax;

IToBTOpenue, o6oOIIEeHNE
Y CHCTEMaTH3aLusl 3HAaHUI

15 1

https://lib.myschool.edu.ru/

MPAaKTUKYMBbI
HarpaBJICHHbIC Ha
YCTAHOBKY Ha
aKTUBHOE y4acTHUE B



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

perieHuu
MPaKTUYECKUX 3a]1a4
MaTeMaTHIEeCKOI
HaIpaBJIEHHOCTH
muddepeHIMpOBaHHbIE
3aJaHHS
HarpaBJIEHHbIE Ha
OpHEHTAIINIO Ha
MIPUMEHEHHE
MaTeMaTUYeCKHUX
3HAHUM JIJIs1 pEIICHUS
3a7a4 B 00JlacTu
COXPAaHHOCTH
OKpY>KaloIleu cpebl

O6bEM MHOTOTpAaHHUKA

17

https://lib.myschool.edu.ru/

nuddepeHpoBaHHbIC
3a/laHus
HaIpaBJIEHHBIC HA
OpHEHTAINIO Ha
MpUMEHEHUE
MaTeMaTHYEeCKUX
3HAHUU AJIs pelIeHus
3a1ay4 B o0yacTu
COXPaHHOCTHU
OKpY>Karolleu cpebl

Tena Bpamenus

24

https://lib.myschool.edu.ru/

Brimonnenue
KOHTEKCTHBIX Y4eOHBIX
3aJaHuM
HaIlpaBJICHHbIE Ha
CIIOCOOHOCTH K



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

SMOLIMOHAIIBHOMY U
ACTETUYECKOMY
BOCIIPUSATHIO
MaTEMaATHYCCKUX
00BEKTOB, 3a/1ad,
peuieHui,
pacCyKIeHUH, YMEHUIO
BHUJICTH
MaTEMATHYCCKUEC
3aKOHOMEPHOCTH B
HCKYCCTBE;

[1nomaau noBEepXHOCTU U
00BEMBI KPYIJIBIX TEI

https://lib.myschool.edu.ru/

HuddepenunpoBanHbie
3aJIaHUs: PEIICHUE
TEKCTOBOM 3aJa4uu C
MTOMOIIILIO
pa3IaTOYHOTO
Marepuaia
HaIpaBJICHHbIE HA
TOTOBHOCTB K
BBITIOJIHEHUIO
00s3aHHOCTEN
rpaKJIaHUHA U
peanu3anuu ero mnpas,
MPEACTABICHUEM O
MaTeMaTHIECKUX
OCHOBax
(GYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD,
SIBJIEHUW, IPOLEYP



https://lib.myschool.edu.ru/

IPaXkIaHCKOTO
oOmiecTBa

mugdepeHIMpOBaHHbIE
3aJjaHus
HaIpaBJICHHbIE Ha
OpPHEHTAINIO Ha

JBrokeHust 5 1 https://lib.myschool.edu.ru/ HpHMEHEHIE

MaTeMaTHYEeCKUX
3HaHUM IS pelIeHus
3aja4 B 0051acTH
COXPAaHHOCTHU

OKpY>KaloIleu cpeibl

MIPOCKTHBIC 3a1a4H
HarpaBJICHHBIE Ha
CIIOCOOHOCTH K
AMOIMOHAITBHOMY U
ACTETHIECKOMY
BOCIIPHUSATHIO
[ToBTOpEHME, O6O6IHCHI/ICV 17 5 httos://lib.myschool.edu.ru/ MaTeMaTU4ECKUX

M CUCTEMATHU3AIMs 3HAHUH 00BEKTOB, 3a/1a4,
pelIeHU,
paccyXJIeHUu!, yMEHUIO
BUJETH
MaTeMaTHUECKHE

3aKOHOMCPHOCTHU B

HCKYCCTBE;

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 8 0



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

01.09.2023

[TonATHS cTepeomMeTpuM: TOUKA, IpsIMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PaKEHUS Ha PUCYHKE
TUTOCKOCTH, MTapauIeIbHBIX TPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

06.09.2023

[TonsiTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroIuecs mpsimasi ¥ miIoCKOCTbh;
MOJIYIPOCTPAHCTBO

06.09.2023

IlonsTHs: MNEePeCCKaromuecs miIoCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
TOJIYIIPOCTPAaHCTBO

08.09.2023

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIHUX 00BEKTOB

13.09.2023

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

13.09.2023

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC

15.09.2023




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs IPSAMBIX U TIJIOCKOCTEH

20.09.2023

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTy4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

22.09.2023

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHH Pa3HBIMU IIBETAMH

27.09.2023

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

27.09.2023

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UxX
pebpa. M3o0paxkeHne nepeceyeHus
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

29.09.2023

14

Merto ciaenoB ajs MMOCTPOCHUMA CcedyeHU

04.10.2023




15

Mertozx cieoB Ui TOCTPOCHHSI CEUCHUA.
CaoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

04.10.2023

16

Mertox cienoB Ui TOCTPOSHHSI CEUCHUH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

06.10.2023

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MMOCTPOCHUS

11.10.2023

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

11.10.2023

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUSA

13.10.2023

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3alHUCh 111aroB
MIOCTPOEHUS

18.10.2023

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

18.10.2023

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceyeHUSIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazsurus

20.10.2023




INIAaHUMETPUU U CTCPCOMCTPUU

23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10.2023

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemnBaromuxcs
npsMbIxX. [lapaniensHble npsiMble B
MIPOCTPAHCTBE

25.10.2023

25

Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

27.10.2023

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaieNbHbIX NPpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

01.11.2023

27

[TapannenbHoe MPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHON IPOEKIUU

01.11.2023

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJ
MEXY IPAMBIMHU

03.11.2023

29

332[3‘11/1 Ha J0Ka3aTCJIbLCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

15.11.2023

30

IloHsTus: napajijieJIbHOCTb HpﬂMOfI )41

15.11.2023




IUTOCKOCTH B mpocTpaHcTse. [Tpu3nak
HapauIeIbHOCTH MPSIMON U MJIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOU U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

17.11.2023

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIEHUI

22.11.2023

33

[TapannensHas MpoeKIys, MPUMEHEHUE
JUTsl TIOCTPOEHUS CeYCHUH Ky0a 1
napaienenumnena. CBoicTBa
napajuieJienuIe/a ¥ Ipu3Mbl

22.11.2023

34

[TapannensHble wockocTy. [Ipu3Haku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

24.11.2023

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, npoxommeﬁ
4epe3 TOUKY, HC ITPUHAAJICIKALTYIO ,I[aHHOﬁ
MJIOCKOCTH U CIIEACTBUS U3 HEé

29.11.2023

36

CpolicTBa napauIeabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX IIEPECEUCHUS
IIpU NIEPECEUECHUH JIBYX ITapajlIeIbHbBIX
IIJIOCKOCTEN TPEThEU

29.11.2023

37

CBoiicTBa mapaieNIbHBIX IIJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,

01.12.2023




3aKJIFOUEHHBIX MEX]y NTapajljielIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

06.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

06.12.2023

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napaiesnenumnesa

08.12.2023

41

Boruncnenue aiamH 0Tpe3koB B KyOe u
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

13.12.2023

42

[TepieHAMKYISAPHOCTD MPSAMOM 1
mrockoctu. [Tpusnak
MEPIEeHIUKYISIPHOCTH MPSAMOU U
MJI0CKOCTH

13.12.2023

43

[TeprieHAMKYISAPHOCTD MPSAMOM 1
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
IJI0OCKOCTH

15.12.2023

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUYKY IPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

20.12.2023

45

IInockocTtu n NEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

20.12.2023

46

IInockocTu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOTOTpaHHHUKAX

22.12.2023




47

IlepnieHquKyIsp ¥ HAKJIOHHASL.
[TocTpoeHue neprneHuKyisipa U3 TOYKU Ha

IPSAMYIO

27.12.2023

48

[lepneHuKyIsip 1 HaKJIOHHAS.
[TocTpoenue neprneHuKyisipa U3 TOYKH Ha

MPSAMYIO

27.12.2023

49

Teopema o TpEX nepHneHaNKyIIpax
(npsimast u oOpaTHast)

12.01.2024

50

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpaTHasi)

17.01.2024

51

Yroa Mexay CKpelBaroIuMUCS
MIPSMBIMH

17.01.2024

52

[Torck meprneHIuKYISPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

19.01.2024

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

24.01.2024

54

[TocTpoenune ceueHuii Kyoa, IpU3MBI,
MPaBUJILHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

24.01.2024

55

[TocTpoenue ceyenuii kyoa, MPU3MBIL,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

26.01.2024

56

CuMMeTpHs B IPOCTPAaHCTBE
OTHOCHUTEIBHO II0cKocTHu. ITnockoctn
CUMMETPHI B MHOTOTpaHHUKAX

31.01.2024

57

[Ipu3HaK nepneHauKyISpHOCTH MPSIMOHN U
IIJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

31.01.2024




58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

02.02.2024

59

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU JO INIOCKOCTH

07.02.2024

60

CriocoObI ONyCTHTh NIEPIICHANKYIISPHIL:
CUMMCECTpPUs, CABUT TOYKHU I10
NapajuieJIbHON IPSIMOU

07.02.2024

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

09.02.2024

62

KonTponsnas pabora "B3aumuoe
pacIoJIOKEHNUE NPSIMBIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

14.02.2024

63

[ToBTOpEHUE: Yroa MeX Ty IPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYroJIbHUKE, TeopemMa
KOCHHYCOB

14.02.2024

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

16.02.2024

65

FGOMeTpI/ILIeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MCXXAy NpsAMbIMU B MHOT'OT'PAaHHHUKAX

21.02.2024

66

JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPaHHOIO yIjia

21.02.2024

67

[lepnennukynsapHsie mockoctu. CBoiicTBa
B3aUMHO NEPIEHIUKYISPHBIX INIOCKOCTEN

28.02.2024

68

[Ipu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TEOpEMA O IPSIMOM
IEPECEUCHUS JBYX INIOCKOCTEN

28.02.2024




NEPIEHIUKYIIAPHBIX TPEThEH MIIIOCKOCTH

69

[IpssmoyronbHbIN Napauienenunen; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuiesIenune1a

01.03.2024

70

Teopema 0 AuaroHanu NpsMOYrojabHOTO
napajuieJIenuIe1a v ClIeCTBUE U3 Hee

06.03.2024

71

CrepeoMeTpuiecKue U IPUKIIaHbIC
3aJa4M, CBA3aHHbIE CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TIOCKOCTH

06.03.2024

72

[ToBTOpEHME: CKpENTUBAIOIINUECS MPSIMBbIE,
TapajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

13.03.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

13.03.2024

74

Paccrosame ot ToukHn J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

15.03.2024

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHCHHHKYHHpHOﬁ IIJIOCKOCTH

20.03.2024

76

TpéxrpaHHblid yroji, HEpaBeHCTBA s
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB ¥ CUHYCOB JUIS
TPEXTPAHHOTO yria

20.03.2024

77

KonTtponeHas padota "Yrisl u
paccrossHus"

22.03.2024




78 DneMeHTHI chepruiecKoil reOMeTpuu: 03.04.2024
reo0JIe3UYECKUE JIMHUU Ha 3eMIle

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK 03.04.2024
U €ro 3J1eMeHTH"

80 [Tupamua. Buasl nupamun. [IpaBunbHas 05.04.2024
nupamMua

81 [Tpusma. [Ipsimast 1 HaKJTOHHAS PU3MBI. 10.04.2024
[IpaBunbHas npusma

82 [Ipsimoit mapannenenunen, 10.04.2024
MPSIMOYTOJIBHBIN Mapajuieienue1, Kyo

83 Brimykieie MHOTOTpanHUKH. Teopema 12.04.2024
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 17.04.2024
MHOTOTpPaHHUKHU

85 KontponbHas padora "MHuororpanHuku" 17.04.2024

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 19.04.2024
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 24.04.2024

88 Pa3nocTh BekTOpOB 24.04.2024

89 [IpaBuno napamienenunena 26.04.2024

90 YMHOKEHNE BEKTOPA Ha YHUCIIO 03.05.2024

o1 Paznoxxenue Bektropa o 6azucy Tpéx 08.05.2024

BCKTOPOB, HC JICKAIIIUX B OJIHOH




IIIIOCKOCTH

92 CxanspHoe IIPOMU3BEIECHNE 1 08.05.2024
93 Brluucienne yria Mexay BEKTOPaMH B 1 15.05.2024
POCTPAHCTBE
94 I[Mpocreiimme 3a1a49m ¢ BEKTOPaMU 1 15.05.2024
95 I[Mpocreiimme 3a1a49m ¢ BEKTOPaMU 1 17.05.2024
96 IIpocTeiinue 3a7a4u ¢ BEKTOPaMH 1 22.05.2024
97 IIpocrTeiinue 3a1a4u ¢ BEKTOPaMH 1 22.05.2024
98 OGOOIIeHNE U CHCTEMATH3alHs 3HAHHIT 1 24.05.2024
99 OGOOIIeHNE U CHCTEMATH3alHs 3HAHHIT 1 29.05.2024
100 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 1 29.05.2024
101 O00011IeHre U cucTeEMaTU3alus 3HAHUN 1 31.05.2024
102 O00011IeHNE U CUCTEMATHU3AIIUS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HMara uudposeie
Ne n/m | Tema ypoka Konrpoasubie | IlpakTuueckue
Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

1 [ToBTOopenue temsl "Koopaunars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1

MIPOU3BEIEHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpamMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, 1

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

YpaBHEHUE IJIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE ILIOCKOCTH, HOPMAJb, 1

yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTH4YeCKUE METOBI pacuéTa yria 1

MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanuTHyeckue MeTobl pacuéra yria 1

MCKAY IIIOCKOCTSAMH B MHOTOT'PaAaHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKHU 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKHU 10
TJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTponbHas paborta "AHnanutnyeckas
reoMeTpus’"

16 CeyeHMs] MHOTOT'PAHHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE

18 MJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
napajuieNibHble CEeYCHUS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacuér OTHOIIECHUN
[TapannensHblie NPSMBIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMH
[lepnieHIuKynApHBIE IPSMBIC U

29 TJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNsApHBIC IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX

NEepICHAUKYJIApax




24

[lepnenuKyIsipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TJI0IA IeH, COOOpaKEeHHS TO100Us

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJIOTA IeH, COOOPaKEHHS O 100Us

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTAIeH, COOOPaKEHHS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHUit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS IO00Us

30

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

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napasiesienumnesa

32

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

33

CrepeoMeTprUeCKUE 3a/1a41, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesienumneaa

35 OOBEM TIPAMOI TPU3MBI

36 CrepeoMeTpHYeCKUe 3a]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSMOIT TIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAKJIOHHOM MPU3MBI
Brrunciaenue 00bEMOB TEI ¢ MOMOILBIO

39 onpenenéHHoro uuTerpana. OobpEm
MTUPAMU/TBI

40 ®dopmyna 00bEmMa mupamMuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTpHUYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHYECKUE 3aJ1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI

MKJIaHbBIE 3a1a4H 10 TEME ‘bEMBI

I1 "O06

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI




[Tpumenenne 00bEMOB. Brruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KouTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[nomaae MOBEPXHOCTH MIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca III0CKOCTHIO,
napajuieNbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOY MOBEPXHOCTH H
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTesIbCTBO U BHIYHMCIICHHE,
MOCTPOCHUEM CEUECHUU LHUIMHAPA, KOHyCa

57 [IpuknagHeie 3a1a4n, CBsI3aHHBIE C

OUJIMHAPOM




58

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

61

Ilepeceuenue cdepsl 1 mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

62

VYpasuenue cheprl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl U mapa

64

CrepeoMeTpHueCcKHe 3a1aul Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHHEM UX CEUCHHI TUIOCKOCTHIO

65

CrepeoMeTrprueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cepoi U Mapom,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
moao0ust

68

Pazauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

69

3agauu o Teme ""Tena U MOBEPXHOCTH




BpaiieHus"

70

3anauu 1o Teme "Tena U TOBEPXHOCTH
BpaiieHus"

71

KonTtposneHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uaTerpana. OopEm
KOHYyCa

74

TTmotam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUECKHE 3a/1a9H, CBSI3aHHBIE C
BBIYMCIIEHUEM 00BEMOB IIMITMHIPA,
KOHYca

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTIONIa U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 00 o0bEme mrapa. [Tnomaas
ctepsnl. CTepeoMeTpruUEeCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEeKTOpa

78

[Ipuknanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXKTY
TUTOIIA/SIMH [TOBEPXHOCTEN 1 00BEMaMu
MOJA0OHBIX TeJ




79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100UH.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB Tel U IIIOIAIeH
IIOBEPXHOCTEH

80

Kontponsnas padota "[1nomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JiBuxenus npoctpancTBa. OToOpakeHHUsI.
JIBmxenus u paBeHCTBO (uryp. O0mme
CBOMCTBA JIBIKCHU I

82

Bubl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/ILIeCKI/IC 3aaa4d Ha IPUMCHCHUE
JABHXCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”

87

Ob6o6maromiee noropenue 11 nmoHsTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:




"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee mosroperue 11 moHsTuil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIus 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMsI 3HAHHIA:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyIJIbIX TeN"

93

Hroropas KOHTPOJIbHasA pa60Ta

94

Htoropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHUE, 0600MIeHNE U
cucTeMaTH3aIlHs 3HaHUI

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaK




HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBuTHs CTEpEOMETPUH KaK
97 HAYyKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX HHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEpEOMETPHUH KaK
98 HAYKU U €€ poJib B Pa3BUTUH

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJOTHI

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

99

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

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB ITO

102




[TPOTPAMME







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

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mertoanueckue pexomenaanuu. 10-11 kmaccel (k yaeonuky Aranacsu JI. C. u

zp.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lib.myschool.edu.ru/






