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HOACHUTEJIBHAS 3AIINCKA

['eometpust siBasieTcss OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCleYMBaeT BO3MOKHOCTh U3yUYEHHUS AUCIUIUINH
€CTEeCTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB TI'YMAaHUTAPHOTO IUKJIA.
[lockonbKy  JloTMYECKOE  MblIUIeHUWEe,  (GopMHUpyeMoe  Mpu  U3YYEHUU
0oOy4YaromMMHCs TMOHIATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEeIbCTBE TEOPEM U
NOCTPOCHHUM LIETIOUYKH JIOTUYECKUX YTBEPKACHUI MPU PEHICHUH T€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPrarh TUNOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTHU
du3znueckux 3aaay.

Lens ocBoeHust mporpammel yueOHOro Kypea «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIAUBUIYAJIbHBIX CHOCOOHOCTEH, OOydYaloImuXcs Mpu
U3YYEHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHON obnactu «MaTemaTuka u
uHpopMaTuKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKUX 3HAaHUH U JIeWCTBHM,
CHEelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIl YCIIEUTHOTO MPO(ECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOTO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYpPHI H
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U I€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUpa, 3HAHHUE MMOHATUWHOIO arapara 1o pa3jaeny
«Crepeomerpus» yueOHOTo Kypca T€OMETpPUH;

(¢opmMupoBaHue  yMeHHMs = BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJApTHBIE CIIOCOOBI PELICHMS 3a/1aY;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIEIH;

(opMHpOBaHUE TOHMMAHHUS BO3MOXXHOCTH aKCHOMAaTUYECKOI'O IMOCTPOEHUS
MaTeMaTU4YeCKUX TEOpuild, (POPMUPOBAHUE TMOHUMAHUS POJIM AKCUOMATHKU IPHU
MPOBEICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIEHUsI CTEPEOMETPUUYECKHX 3aJ1a4 U 33]a4 C PAKTUYECKUM COJEPKaHUEM,



dbopMupoBaHuE MPEACTABICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  MPH
000CHOBaHUHM MAaTEMATUYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYalbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00y4arommXcs, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHUS PAaclo3HaBaTh IMPOSIBIICHUS TEOMETPUUECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYAlMSIX U TPU U3YYECHUH JPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEANIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBasitoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukny, «Tema BpameHus», «BekTopbl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTUSIMU», PENEBAHTHBIMH T€OMETPUU HA YIIIYyOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefesieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3ynbTaTaM ocBoeHus DenepanbHOil pabodeit
IPOrpaMMBbl, pPACTPECIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, IPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroNIuecs
oOpamajiucb  HEOJHOKPATHO. OJTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
F€OMETPUYECKUMHU MOHSITUSMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
cOOI0/IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus qns  guddepeHnmanuu  O0ydeHHUsS,  MMOCTPOCHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJIEHHOE
M3Yy4YCHHE TeOMETPHUH KaK COCTABIISIIONICH yueOHOro mpeamera «MaremaTukay;,

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJOKEHUIO HM3YYEHUS MaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecreurBas MPEEeMCTBEHHOCTh MEXKIY
001IMM U Mpo(PeCCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henenmo), B 11 kimacce — 102
yaca (3 gaca B HEJIEITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpadHcTBO. IloHsATHE 00 aKCMOMAaTMYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECcCeKarolrecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTENW B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MAPAIEIbHOCTh TPEX MPSIMBIX, NAPAJIIEIIBHOCTD MPSIMOi
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWICTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIBI C COHANPaBICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX TJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
NIOCTPOEHUE CEUCHHIA.

[lepneHAUKYISIPHOCTD MPAMON M MIIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSIMbIE MAPAJIIENbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O NpsiMOM

NEPHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISAPHOCTH  JIBYX
mIockoctenl. Teopema o TpEX NEPIEHAUKYIAPAX.

Yriael B NPOCTPAaHCTBE: YIrOJl MEXKIY NPSAMOW M IJIOCKOCTBIO, JBYTPAHHBIN
yTOJl, JINHEMHBIA yroJjl IBYTPAHHOrO yria. TpEéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: Nn-yrosnbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYIOJbHBIM  MOapajuleNIeNUIlel W €ro  CBOWCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJiepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW mUpaMuibl. [I[paBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAMUIA, IPaBWIbHAsA TPEYrolibHAas IHUPAMUIAa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeactaBieHue O NpPaBWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
JNOACKadAp U UKOCAdIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IION[aJlb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunesa, CUMMETPUS NPAaBUJIBHBIX IIPU3M, CUMMETPHUS IPABUILHOU
nUpaMu/bl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpA Ha YHUCIIO.
IlonsATHEe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapaienenunena. Teopema O pasIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3bp MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEACHHE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTus: UUIMHAPHUYECKAs MOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3auMHoe pacmoiiokeHue
chepsl M TUIOCKOCTH, KacaTellbHas TIJIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. CumMmeTpus cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienenunega u ciaeactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipw3ma, BmucanHas B
UUJIMHIp, ONHcaHHas okojo IwmiauHapa. llepeceyenue cdepsl u mapa c
mIockocThio. Kacanue mapa u cdepsl mIOCKOCThIO. [loHATHE MHOTOTpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WJIH TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, IUIOMaas cepsl U e€ yacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerus. Pemenue 3amay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEYEHUS HWJIUHAPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CEeYeHHUs KOoHyca (mapajiesibHbie
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS 11apa, METOAbI MOCTPOCHHUS
CEUYEHUI: METOJ CIEI0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKyLIEH MIIOCKOCTH.

BexTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepauuu HaJl BEKTOpamMHu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBOICTBa BEKTOPHOrO YyMHOXeHHUd. [IpsiMmoyrosbHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. PasnokeHue BekTopa
no ©Oa3ucy. KooOpIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUIECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEGHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKAJIbHAsI CUMMETpHs, IOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Dittepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHH,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIHI,
UCIIOJIb30BaHUE DJTUX JOCTWXKEHHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHH HayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAHHE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy TyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJa4, PEIICHUI, PaCCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpecax 3I0POBOTO U 0€30MacHOT0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHas (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON €SI TENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOIIO0Us, HUHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  ESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO HAa NPOTSHKEHUUM BCEU KU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUYECKUX MPOoOIeM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI1 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, IMIAHUPOBAHHE IIOCTYMKOB W OLEHKH WX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPaKTHUKW, TMOHUMaHUE
MaTeMaTHYeCKONM HayKu Kak c¢epbl YeTOBEYECKOW NESITeIIBHOCTH, JTaroB €&
Pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSTEIBbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOIO aHAJIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHHM, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpATh C€Moco0 pemieHus ydyeOHOM 3anayu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIlIEHUs, BbIOMpATh  HauOoyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHNUIO OCOOEHHOCTEN MaTeMaTHUYecKoro o0ObeKTa, sIBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBLHO (POPMYIHUPOBaTH OO0OOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPEIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh WH(GOPMAIIUIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH HMH(YOPMALMIO PA3INYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOINCHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pE3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
npoOJieMbl, pelaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
peIlIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyud€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM ¢opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIICIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (QopmaT BBICTYIUICHHS C Yy4€TOM 3aaad
MpEe3eHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

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



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHus C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaALUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI M MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpollecca W pe3yibTaTra pPelIeHHs
MaTeMaTUYeCKOW 3a/1a4H;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETTLCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBUE PE3YJIbTAaTa LEJH U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUSI PE3yJIbTATOB JICATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl Tmpu pelmieHuH Y4eOHBIX 3a7ad, MPUHUMATh IIeJib COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThbcsa, OOCYKIAaTh TMpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX opMax paboThl (0O0CyXkaeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJaCCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOT'PAHHUKAMU;



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

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

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
NPOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTh CHMMETPHUM, LIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
durypsr;

e CBOOOJHO ONEpPUPOBaTH MHMOHATUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemark 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE TI'€OMETPUYECKUX BEIMYHH, NPUMEHSSI WU3BECTHBIE METOMBI
[P PEIICHUMH MAaTeMaTUYECKUX 3a7a4 MTOBBIIICHHOIO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEeOOpa3OBbIBATH M HMHTEPIPETUPOBATH HH(OPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

e IMPUMEHATH [OJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATh W3yYEHHBIE TOHATHUS B
mpolecce IMOHMCKa peHIeHHs MaTeMaTHYecKd ChOpMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM I'€OMETPHUECKUX
MOHATUI M TeopeM, amnmapara aiareOpbl, pelarb MpakTUYECKUEe 3aadd,
CBSI3aHHBIE C HAXOKJIECHUEM T'€OMETPUUYECKHUX BEIUYMH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuics HayduTcsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hepuyecKoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIY4EHHS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIIEHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

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

KJaccu(UIUPOBATH B3aMMHOE PaCIoNokKeHUE chephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBI3AHHBIMU C KOMOMHALMSIMHU Tel
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUH;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs MIpHU
NapajuleJIbHOM  NEPEHOCE, UCHTPAIBHOM CHUMMETPHHM, 3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEUYEHUS MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUS IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOJSLIUE YepEe3 BEPILNHY), CEUCHHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJAralolliuX HECKOJIBKO IIAaroB pELICHUs, €CIA YCIOBUS
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

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

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MareMaTH4ecku  cOopMyTupoBaHHON  TpoOJEeMbl,  MOACIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTaBICHUS OO0 OCHOBHBIX AdTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Bgenenue B ctepeomerputo. Banumuoe
1 pacmoio’KeHue IPSMbIX B TPOCTPAHCTBE, 20 1
MPSIMOM U TUIOCKOCTH
2 [MapannenbHOCTB TUIOCKOCTEH 19 1
3 [leprieHAMKYIAPHOCTD NPSAMBIX U 97 1
IJIOCKOCTER
MHororpaHHuKH 14 1
5 BekTopsl B mpocTpaHcTBe 14
5 [ToBTOpEeHue, 00001LIIEHNEe 1 CUCTEMAaTU3ALMS 3 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
Konrtpoubnbie | IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1




9 B3anMHOe€ pacnoiokeHue NpsMbIX B 6
MIPOCTPAHCTBE

3 [NapannenbHOCTh IPSMBIX U IUIOCKOCTEH B 3
MIPOCTPAHCTBE

4 HepneHnmiynapHOCTb IPSIMBIX U o5
TUTOCKOCTEH B MIPOCTPAHCTBE

) VYribl ¥ paccTosHUS 16
MHororpanHuku 7
BexTopsl B mpocTpaHcTBE 12

8 HOBTOPGHI/Ie, 00001IeHre U CHUCTEMATU3ALIHS 5
3HaHUH

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 [ToBTOpEeHue, 0600IICHNE U 6 1
CHUCTEeMaTH3alns 3HAHUI
2 Ananutnyeckas reomerpus. [[BuxeHus 27 1
3 Tena BpareHus 24 1
4 OO6bEMBI TET 22 2
5 HexkoTtopsie cBeieHns U3 MIIaHUMETPUH 10 1
5 [ToBTOpEeHue, 0600IICHNE 1 13 5
cUCTeEMAaTU3aIys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJabHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

[TonATHA cTepeomMeTpHUM: TOUKA, IIpsMas,
IJTIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka

06.09

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

07.09

[Ipenmet ctepeomeTpuu. AKCHOMBI
CTepeoOMETpUHn

07.09

HekoTopsie cnencTBus u3 akcuom
CTepeOMETPUU

13.09

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX. Cnioco051 3aJJaHusA
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC.
O06o3HauyeHUS MPAMBIX U IUIOCKOCTEM

14.09

Pemienne 3a1a4 Ha MpUMEHEHHE aKCHOM
CTEPEOMETPUHU U UX CIEACTBUI

14.09

Pemienne 3a1a4 Ha MpUMEHEHUE aKCHOM
CTEPEOMETPUHU U UX CIEACTBUN

20.09




[TapamienpHble IpsIMbIE B IPOCTPAHCTBE.
Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM MPSIMOM, TPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npsMoi. Jlemma o nepecedeHnmn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

21.09

[TapamrenpsHOCTB TpeX NpsAMBIX. Teopema o
TPEX MapajuIEIbHbIX MPSAMBIX.

21.09

10

[TonATHS: mapamIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U INTIOCKOCTH.
CBolicTBa napauieIbHOCTH IPSIMOM U
IIJIOCKOCTH

27.09

11

[TonsTHA: MapaJUIeNTbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapajuiebHOCTH MPSMOM U MIIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

28.09

12

I'eomeTrpuueckue 3a1auu Ha BEIUUCICHHUE U
JI0Ka3aTeNbCTBO, CBSI3AHHBIC C
MapaieNbHOCTHIO MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

28.09

13

I'eomeTpuueckne 3a1auy Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapaJIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

04.10

14

BzaumHoe PacCIOJIOKCHUC IPSAMBIX B
IPpOCTPaHCTBC. CerIJ_II/IBaIOIJ_II/ICCH MpsIMBbIC.

05.10




[Ipu3Haky CKpemUBarOIIMXCS MPSAMBIX.

15

TeopeMa 0 CKpeIMBAKOIINXCS TPAMBIX

05.10

16

CkpemuBaroniuecs npsiMele. Pemenue
3a1a4

11.10

17

VYTi1bl ¢ COHaNpaBICHHBIMU CTOPOHAMU.
VYros Mexay NpsMbIMU

12.10

18

Yroa Mmexay CKpelBaroIMMUCS
MPSMBIMH

12.10

19

3amaun Ha JOKA3aTeILCTBO U
HCCIIEN0BAHNE, CBI3aHHBIE C
pAacIoI0XEHUEM NIPSIMBIX B IIPOCTPAHCTBE

18.10

20

Konmponvnaa paooma "Axcuomut
cmepeomempuu. Bzaumnoe
PACnoN0IHCEHUE NPAMBIX, NPAMOIL U
naockocmuy

19.10

21

[TapannensHble mwockocTy. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

19.10

22

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

26.10

23

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajyieTbHOCTH IPSIMBIX IEPECEUEHHUS] TPU
MEPECEUCHHH IBYX MapalIeIbHBIX
IIJIOCKOCTEN TpEThen

27.10

24

CBoiicTBa mapajieNIbHBIX IJI0CKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapayljIeIbHBIMU

27.10




IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TTapaJLJIEIbHBIMU TIOCKOCTSIMU

25

MHororpaHHUKH, U300pakeHue
MIPOCTENIINX IPOCTPAHCTBEHHBIX QUTYP,
HecyllecTByomux o0bekToB. Terpasap

08.11

26

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIIECTBYIOIINX 0OBEKTOB.
[Tapannenenunen

09.11

27

MHororpaHHuKku, n300pakeHne
MPOCTENIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIIECTBYIOIINX 0OBEKTOB.
[Tapannenenunen

09.11

28

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHUS

15.11

29

[TocTpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aKUCh 11aroB
MIOCTPOEHUS

16.11

30

[TocTpoenue ceuenuil B nupamue, Kyoe 1no
TpéM Toukam Ha p&bpax. Co3anue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIAr0B
IIOCTPOEHUS

16.11

31

[TapannenbHas NpoeKuys, IPUMEHEHUE JUIs
MOCTPOEHHSI CEYeHUH KyOa u
napajuienenunena. Cpolcraa
napajJiesienuneia 1 mpu3Mbl

22.11




32

N300pakenue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
peopa. M3o0pakeHHEe nIepeceucHIs
IIOJIy4EHHBIX IUIOCKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEUCHHUI Pa3HBIMU IIBETAMH

23.11

33

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxeHnne nepeceueHust
ITOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

23.11

34

MeTto crieoB AJist MOCTPOCHUSI CEUEHU

29.11

35

Merto crie1oB AJis MOCTPOCHHS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIJIOCKOCTEMN

30.11

36

Merton cnenoB sl MOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIOCKOCTEH

30.11

37

[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajieJIbHOTO Apyroi npsaMoi. Pacuér
OTHOLLIEHUN

06.12

38

Konmponvnasa paboma Ne2 no meme
«llapannenvnocms naockocmeir»

07.12

39

3auéTHbli ypok 1o TeMme «IlapamienpbHOCTD
MPSAMBIX U INIOCKOCTEN»

07.12

40

[leprieHauKynsApHBIE TMpSIMBIE B
IIPOCTPAHCTBE

13.12

41

[Ipu3HaK nepneHauKyISpHOCTH MPSIMOUN U

14.12




IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

42 14.12
gyepe3 TOYKY IPOCTPAHCTBA U
MEPICHIUKYIIIPHON K TUIOCKOCTH
IlepneHAMKYAAPHOCTD IPSMOH U

43 p HHKYIUAP P 20.12
IJIOCKOCTH. Pemenue 3anau
IlepneHAMKYAAPHOCTD PSMOH U

a4 p MUKYIIAD p 21.12
IJIOCKOCTH. Permenue 3anau
IlepneHAMKYAIPHOCTD IPSMOM 1

45 PHEHATIYIAD P 21.12
IJIOCKOCTH. Permenue 3anau

46 [Mepniermukyisip u HaknoHHas. [TocTpoeHue 712
MEePIEeHIUKYIIApa U3 TOUKH Ha TPSIMYIO '
PaccTostHue OT TOUKH 10 MIIOCKOCTH,

47 . 28.12
paccTosiHUE OT MPSAMOU JI0 TIOCKOCTH
Teopema o Tpéx nmepneHAUKYIIpax

48 P P P AMIYICIP 28.12
(npsimast u oOpaTHast)
Teopema o Tpéx nmepneHAUKYIIpax

49 P P P AMIYICP 10.01
(npsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIIpax (mpsmas 1101

u oOpatHas). Pemenue 3amau '

Teopema o0 TpEX MepHEHIUKYIISIPax

51 P P P AIEYIUIP 11.01
(npsimast u oOpatHas). Perenue 3anau.
OpToroHanbHOE MPOEKTUPOBAHUE.

52 LlenTpanpHas npoekuus. YToJ Mexay 17.01
IPSIMOM U INIOCKOCTBIO
Pemenue 3a1ay Ha HaXOXKACHHUE yIiia

53 ! JSHHE YT 18.01

MEXAY NPSAMOM U INIOCKOCTBHIO




54

JIByrpansbliii yroj. CBOMCTBO JIMHENWHBIX
YIJI0B IBYTPaHHOIO yIjia

18.01

55

[lepnennukynsapHsie miaockoctu. CBoiicTBa
B3aMMHO IEPIEHANKYIAPHBIX IIJIOCKOCTEN

24.01

56

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMA O MPSIMOU
IepeCceyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

25.01

57

Pemenue 3aga4 Ha NpUMEHEHUE TPU3HAKA
MEePIEHANKYIISIPHOCTHU TUIOCKOCTEHN

25.01

58

[Tonck neprneHMKyIsIpHBIX TPSIMBIX €
ITOMOIIIBIO NEPIEHANKYIISAPHBIX IIJIOCKOCTEN

31.01

59

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEpEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

01.02

60

TeopeMa 0 JruaroHajiv mnmpsaMoyroJjJibHOTro
nmapajiiCjcnuieaa u CICACTBUC U3 Heé

01.02

61

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

07.02

62

Brruucnenue aiuH OTpPC3KOB B Ky6e u
IpAMOYT'OJIbHOM IapaJlJICJICTIUIICC

08.02

63

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAOIMHUMUCS ITPAMBIMU C IIOMOIIBIO
nepneHz[HKmepHoﬁ IJIOCKOCTH

08.02

64

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpeXrpaHHbIX yrios. IIpocTpancTBeHHas
teopema [Iudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO YIJIa

14.02




Konmponvnas pavoma Ne 3 no meme

65 «llepnenouKynapnocms npamvix u 15.02
naockocmeii»
3auéTHBIN YpOK IO TEME

66 «[leprieHAUKYIAPHOCTD TPSMBIX U 15.02
IIJIOCKOCTEN»

67 MHoOrorpaHHHUKH. BI)IHYKJII)ICv 2102
MHOTOrpaHHUKH. Teopema Ditnepa

68 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 2.0
[IpaBunpHas npuszma

69 [Tpu3ma. [lomaap MOBEpXHOCTH TPU3MBI 22.02

70 Haxnonnas npusma 28.02

71 ['eomeTpuueckre METOIbI BBIUUCICHUS 2902
yrijla MEeKy NPSMbIMA B MHOTOTPaHHUKAX

79 [Tupamuna. Buasl nupamup. [IpaBunbaas 29.02
nupamua

73 Pemenue 3agau mo reme «llupamugay 06.03

74 VYcedyeHHas nupamuaa 07.03
[TocTpoenue ceuenwuii Kyoa, MpU3MBI,

75 MPaBUILHON MUPAMUJIbI C IOMOIIBIO 07.03
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenwuii Kyoa, MpU3MBI,

76 MPaBUJIBHOM IMMUPAMUJIBI C IOMOLIBIO 13.03
OPTOTOHAJILHOM MPOEKIINU
Cummertpus B mpoctpaHcTBe. [IpaBuibHbIe

77 MHoOrorpaHHuku. [lmockoctu cummerpuii B 14.03
MHOTOTpaHHUKAX

78 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér 14.03




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 . 1 20.03
U €T0 DJIEMEHTHI
Konumponvnas paboma Ned

80 P p 1 21.03
"Muozozpannuku'’
IToHsiTHE BEKTOPA HA TUIOCKOCTH U B

81 P 1 21.03
MPOCTPAHCTBE

82 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 1 27.03

83 YMHOXeHHEe BEKTOpa Ha YUCIIO 10.04
Kommnanapusie Bektopsl. IIpasuiio

84 P PRI 1P 1 11.04
napajuiesienumne/ia
Pasznoxenue BekTopa o 0asucy Tpéx

85 P yIP 1 11.04
BEKTOPOB, HE JISKAIINUX B OJJHOU TJIOCKOCTH

86 [IpsiMoyroapHas cucTeMa KOOpAUHAT. 1 17.04

87 Koopaunats! BekTOpa 1 18.04

88 [Ipocreiimue 3a1aun B KOOpAUHATAX 1 18.04

89 [IpocTeitmue 3a7a4n B KOOpAMHATAX 1 24.04

90 [IpocTeitmue 3a7a4n B KOOpAMHATAX 1 25.04
CBs13b MEX Iy KOOPAHHATAMU BEKTOPA U

01 /1Y XOOpHL P 1 25.04
KOOpAMHATaAMH TOYEK.
VYron mexay Bektopamu. CKasipHoe

92 AY BEKTOP P 1 02.05
MPOU3BEICHNE BEKTOPOB

93 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB 1 02.05
Brrunciaenue yriia Mexxay BEKTOPAMHU B

94 a JIY BERTOP 1 08.05
MPOCTPAHCTBE
IloBTOpenue miaanumMerpun: Teopema

95 P P P 1 15.05

Menenas. PacueTsl B ceueHUIX HaA




BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI pa3BUTHUA
IUIAaHUMETPUU U CTCPCOMCTPUHU

96 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU N 1 16.05
97 O06o01IeHne 1 cucTeMaTr3anus 3HaHU! 1 16.05
98 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU N 1 22.05
99 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1 23.05
100 Hmozosas konmponvnas paboma 1 23.05
101 Hmoczosas konmponvnas paboma 1
102 O00011IeHe U CUCTEMAaTHU3aIUs 3HAHUHA 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

[TPOI'PAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposLIe
Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
1 IToBTOpenue Temsl «BeKTOpHI» 1 02.09
2 [ToBTOpenue Tembl «CrokeHHE BEKTOPOB) 1 02.09
[ToBTOpEHMNE TEMBI «Y MHOKEHHE BEKTOPA HA
3 1 03.09
YUCIION
[ToBTOpenue Temsl «KoMImaHapHbie
4 P P 1 09.09
BEKTOPBI»
5 [ToBTOpenue Tembl «Pa3noxkeHue BeKTopa 1 09.09
10 TPEM HEKOMILIAHAPHEIM BEKTOPaM» o
KounTtpoJsbHas padora o reme
6 P P 1 1 10.09
«BexkTopbD)
[IpsimoyroipHasi cucTeMa KOOpJIMHAT 16.09.
Koopnunatsl BekTopa 16.09.
9 JlelicTBUS HaJ BEKTOpAMH 17.09
CBs13b MEX1y KOOpJIMHATaMU BEKTOPa U
10 Ay KOOPA P 1 23.00.
KOOpAMHATaMU TOYKH
11 [IpocTeitmue 3a7a4u B KOOpAMHATAX 1 23.009.
12 [IpocTeitmue 3aga4n B KOOpAMHATAX 1 24.09
13 [IpocTeitmue 3a7aun B KOOpANHATAX 1 30.09
14 VYroa Mexy BEKTOpaMu 1 30.09
15 CkansipHo€e Mpou3BeICHNE 1 01.10




16 CkansipHO€ NMPOU3BE/ICHUE B KOOpAMHATAX 07.10
17 Beruncnenue yria Mexy BEKTopaMu 07.10
18 AHanuTHyecKue METO/Ibl pacuéra yria Mexay 08.10
MPSIMBIMU B MHOTOT'PaHHUKAX
19 AHanuTHYECKUE METO/Ibl pacueTa yria Mexay 14.10
MPSIMON U TJIOCKOCTBIO
20 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 14.10
IJIOCKOCTHU B OTPE3Kax
21 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 15.10
IJIOCKOCTH B OTPE3Kax
22 BexropHoe npousBeneHue 21.10
JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE
23 21.10
[IPOrPaMMHUPOBAHUE
JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE
24 22.10
[IPOrPaMMHUPOBAHUE
o5 AHanuTU4YecKrue MEeTOobl pacyéra yria 05.11
MEXKy INIOCKOCTSIMA B MHOT'OTPaHHUKAX
26 @opmyia pacCTOSIHUA OT TOYKH J10 1111
IJIOCKOCTH B KOOPJIMHATAX
Haxosxenue paccTosiHUM OT TOUKHU 10
27 11.11
IJIOCKOCTH B KyOe
08 Haxosxnenue paccTosiHUi OT TOUKH JI0 1211
MJIOCKOCTH B IPaBUJIBHOM MUpaMHJIE
JBuxenus npoctpancTBa. OToOpakeHHUsI.
29 JIBr>xkeHus U paBeHCTBO ¢uryp. OOmue 18.11
CBOMCTBA JBWKECHUM
30 Buael n1BukeHMit: TapauiesIbHbIN NEPEHOC, 18.11

HCHTpaJibHasds CUMMCETPUS, 3CPKAJIbHAA




CUMMETpHUs, IIOBOPOT BOKPYT HMPSMOM

[Tpeo6pazoBanwms mogoous. [Ipsmas u chepa

31 M 19.11
Ditnepa
['eomeTpuueckue 3aaun Ha MPUMEHEHHE

32 P P 25.11
JIBUKECHUS

33 KoutpoJabHas pa6ora "AHanurudeckas 55 11

reomerpus. {Bu:xenns" '

Hunuuapudeckas TOBEPXHOCTb,

34 00pa3yroIne MUINHIPUICCKON 26.11
MTOBEPXHOCTH

35 Hunmuaap. [psmoi KpyroBoi HUIUHAP. 02.12
ITro1ma s MOBEPXHOCTH [IAITHH/IPA '

36 Konunueckas noBepxHOCTh, 00pa3yroIiue 02.12
KOHUYECKOU moBepxHOCTH. KoHyc '
CedeHue KOHyca IIIOCKOCTHIO,

37 - 03.12
rapajuieJIbHON II0CKOCTH OCHOBAHUSA

38 VYceuénnsiii konyc. M3o0paxeHne KoHycOB 0912
U YCEUEHHBIX KOHYCOB '
[Tnomaas 60KOBOI MOBEPXHOCTH U MOTHOM

39 09.12
MMOBEPXHOCTH KOHYCa
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM

40 10.12
MIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a/1auu Ha

41 J0Ka3aTeIbCTBO U BEIUMCIECHUE, 16.12
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4 Ha

42 JI0Ka3aTelIbCTBO U BHIYMCIICHHE, 16.12

MOCTPOCHUEM CeUYCHUI HUJINHApPAa, KOHYCa




43

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
MUJIMHAPOM

17.12

44

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

23.12

45

Cdepa u map

23.12

46

[epeceuenue chepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl miockoctero. Bug u
n300paxkeHue mapa

24,12

47

[epeceuenwue chepbl 1 mapa ¢ IUIOCKOCTHIO.
Kacanwue mapa u cdepsi miockoctero. Bua u
n300paxkeHue mapa

13.01

48

VYpasuenue chepsl. [Tnomanp chepsr u e
yacTei

13.01

49

Cummetpus chepsl U mapa

14.01

50

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH MI0CKOCTHIO

20.01

51

CrepeoMeTrpHuueckue 3aJ1auu Ha
JIOKa3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH TIIOCKOCTHIO

20.01

52

[Ipuknanueie 3ana4n, cBsi3aHHbIE CO chepoii
U I1apoM

21.01

53

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
nonoous

27.01

54

Pazauunsie KOMGI/IHaI_II/II/I TCJI BpAlICHUS U

27.01




MHOT'OI'paHHUKOB

3anauu o Teme "Tena M NOBEPXHOCTH

55 y 28.01
BpAaIICHUS
3amauu o Teme "Tena u MOBEPXHOCTH

56 . P 03.02
BpaIICHUS
KourtpoJabsHnas pa6ora "Tena u

57 P P | 03.02
MOBEPXHOCTH BPAIleHUSA
O6bEM Tema. O0BEM PSIMOYTOJIBHOTO

58 P . 04.02
napajuiesienumne/ia
3amaun 00 yIBOoeHHMH Ky0a, 0 KBaApaType

59 g Y Y ApaTyp 10.02
Ky0a; 0 TPUCEKITUH yIiia
CrepeoMeTpHuecKkue 3a/1auu, CBI3aHHbIE C

60 00BEMOM MPSMOYTOJTLHOTO 10.02
napajuiefienuneaa
[Ipuknanueie 3a1a4u, CBsI3aHHBIE C

61 BBIYHCIICHUEM 00BEMA MPSAMOYTOJIBHOTO 11.02
napajuiesienuneaa

62 O06BEM TIPSIMO TPU3MBI 17.02

63 CrepeoMeTpHUeCcKUe 3a/1a4H, CBA3aHHbBIE C 17.02
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI '
[Ipuknanueie 3ana4n, cBsI3aHHbIE C 00BEMOM

64 PHICTAMHRIE 531 18.02
MPSIMOM MTPU3MBI
O6béM nmnuaapa. Teopema 06 00béMe

65 HILTHHAPS. Z€op 24.02
MPSIMOTO LUJTUH]IpA
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

66 onpenenéuHoro uarerpaiga. O0bEM 24.02
HaKJIOHHOHN TPU3MBI

67 CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHbIE C 25.02




00BbEMaMu HAKIIOHHOM MTPHU3MBI

Beruucnenue 00bEMOB TEN ¢ HOMOILBIO

68 onpenenénHoro uarerpaiga. O0bEM 03.03
T PAMHIBI
dopmyna 00béma mupaMuasl. OTHOILIEHNE
\69 MY P 03.03
00BEeMOB NHUpaMuU ¢ OOLIUM YTIIOM
70 ®opmyna 06béma nupamuabl. OTHOIIEHKE 04.03
00BEMOB TIHPaMH/T C OOIITIM YTIIIOM '
CrepeoMeTpHYECKUE 3aJ]a4H, CBSI3aHHBIE C
71 P p al 10.03
o0BbEMamMu MHUpaMUIbI
[Tpuknagaeie 3aqaun mo Teme "OO0bEMBI
72 Ten", CBI3aHHBIC C 00BEMOM HAKJIOHHOM 10.03
MIPU3MBI
73 [Tpuknagasie 3agaun mo Teme "OO0bEMBI 11.03
Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI '
Brruncienue 0065EMOB TENT ¢ HOMOIIBIO
74 . . 17.03
onpenenéHHoro uHTerpaita. O0bEM KoHyca
75 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C 17.03
BBIYHCIICHUEM 00bEMOB IIWIMH/PA, KOHYCA '
76 [Tpuknamgaeie 3anaun mo Teme "OO0bEMBI 18.03
Ten", cBsi3aHHbIE ¢ 00BEMOM KOHYCa '
KonTpoanHas padora «O0bEMBI MPU3MBI
77 P P P ’ 01.04
HUJIHHIPA U KOHYCA)
78 O0bém mapa 07.04
OO0BEM 11apOBOTO CErMEHTA, IIAPOBOTO CIIOS
79 07.04
Y IapOBOI0 CEKTOpa
CrepeoMeTpHYECKHE 3aJ]a4H, CBSI3aHHBIE C
80 PeOMETP 08.04

BBIUHCIICHUEM 00BEMOB mapa, mapoBoro




CCIMCHTA U IapOBOT'0 CCKTOpa

81

[Mnomans cheps

14.04

82

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
iomaabio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJ

14.04

83

[Tono6OHbIE TENa B MPOCTPAHCTBE.
N3menenne 06bE€Ma npu mopo0uu.
CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC C
BBEIUHMCIIEHHEM 00OBEMOB TEJ U IUIOMANEN
ITOBEPXHOCTEN

15.04

84

KonTpoabHnast padora "Ilnomanu
MOBEPXHOCTH U 00HEMBI KPYIJIbIX Tea"

21.04

85

VYTIbI ¥ OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTBIO.

Yroa Mexy KacaTelIbHOU U XOpJ0i

21.04

86

Vrael u OTPE3KHU, CBA3AHHBIC C OKPY>KHOCTBIO.

JIBe Teopembl 00 OTpe3Kax, CBSI3aHHBIX C
OKPY>KHOCTBIO

22.04

87

VYrael u OTPE3KHU, CBA3AHHBIC C OKPYKHOCTBIO.

Vsl ¢ BCpUIMHAMHA BHYTPU U BHC KpYyTra

28.04

88

BnucanHblil 4eThIPEXYTrONIbHUK

28.04

89

OnucaHHbIN YETBIPEXYTOJIBHUK

29.04

90

Pewrenue tpeyronsHukoB. Teopema o
MeJuaHe

05.05

91

Pewrenne tpeyronsHukoB. Teopema o
OuCCeKTpuCe TPEeYrobHUKA

05.05

92

Pewrenne TpeyroibHUKOB. POPMYIIbI

06.05




Iomaau TpCyroJbHHUKa

93

KonTpoabHnas padora «Hexoropbie
CBeIeHH U3 IVIAHUMETPUN»

12.05

94

Oo6o6maromee mosroperue 11 moHsTHi U
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3Hanui: "l[lapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEHN B IpoCTpaHCTBE"

12.05

95

O6o06maromiee nopropeHue 11 noustuii u
MeToI0B Kypca reomerpun 10-11 kmaccos,
cucTeMaru3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

13.05

96

O6o6maromiee nopropeHue 11 noustuii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

19.05

97

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

19.05

98

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Haguii: "[lnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TN

20.05

99

Ob6o6maromiee noproperue 11 noHsATHit 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

26.05

100

Hrorosasi KOHTpoO/IbHAs1 padoTa

26.05




101 Hrorosasi KOHTpo/IbHAs1 padoTa 1

102 [ToBTOpenue, 0000IICHNE B CUCTEMATH3AIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 102




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

Matemaruka: anrebpa 1 Hayaja MaTEMAaTUYECKOTO aHAIN3a, TEOMETPHUSI.
I'eometpus.10-11 knaccsl: yueOHUK 17151 00111€00pa30BaTENbHBIX OpraHU3aLUI:
6a30BbIi 1 yrayonenubiil ypoBHu/JI.C.Atanacsu, B.®.byty30B u 1p. - M,

[Tpocsemenne,2021

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
I'eometpusi. [Toypounsie paspabotku. 10-11 kiaccer: Yue6Hoe nocobue ass
obmeo6pazoBarenbHbix opranuzaiuii/C.M.CaaksH, B.®.byry3oB. - M.

[Ipocsemenue, 2015 (3MEKTPOHHBIN BapHaHT)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
bubnmoreka IIOK

https://m.edsoo.ru/






