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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUYEHUS AUCIUILUINH
€CTEeCTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB T'YMAaHMTAPHOTO IUKJIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (opMupyeMoe NOpU  U3YUYEHUU
0Oy4YaromuMHCs TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKACHUI MPU PEHICHUH T€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 33/7a4 €CTECTBEHHO-HAyYHOTO IMKJA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpamMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T€OMETPHH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MateMaTtuka u
uHpopMaThKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPO(ECCUOHATBHOIO
00pa30BaHUs, CBA3aHHOTO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEUIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CrepeomeTpus» yueOHOTo Kypca T€OMETpPUH;

GopMupoBaHue  yMeHHMs ~ BJaJAE€Th ~ OCHOBHBIMH  TMOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl UM HAXOAWUTH
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a4aY;

(GopMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEkKax, MOJEISIX U B pEaTbHOM
MUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJIEIIN;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCcKuX TeOopui, (pOpMUPOBAHHE MOHUMAHHUS POJU AKCHOMATHUKHU MpPH
MPOBEJICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BJIaJE€Th METOAAMHU JOKAa3aTeIbCTB U AJITOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIECHUsI CTEPEOMETPUUYECKHX 3a/1a4 U 3a]1a4 C MPAKTHYECKUM COJIEpKaHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHUM MATEeMaTUYECKUX YTBEPKIACHUN U POJIU aKCHOMATUKHU B IPOBEACHUU
JEAYKTUBHBIX PACCYXKICHUMH;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K U3YYCHUIO TEOMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJCIHPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpPKATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukny, «Tema BpameHus», «BekTopbl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PENEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefesieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeil
pPOrpaMMBbl, paclpeeiaEHHbIM IO TrojaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IMPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroNIuecs
oOpamajiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
Tr€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TTOCJIEIOBATENBHO U MOCTYNATENBHO, C
coOI0IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONUIUXCsl, PACIIUPSISA U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyUeHHS, TOCTPOCHHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJIEHHOE
M3Yy4YCHHE TeOMETPUH KaK COCTABIISIIONICH yueOHOro mpeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yuaéToM BbIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxxeHue TMpsMBIX B TPOCTPAHCTBE: IepeceKarouiuecs,
napajuiesibHble M CKpelluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOInXCs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MapajiebHbIe
psIMbIE€ B MPOCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMBIX, NaPaAJUICIIbHOCTD MPSIMOM
u 1ockoctu. [lapamnenpbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHBIE CBOWICTBa MapauIeIbHOrO MpOeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBE. [lapanienbHOCTh MIOCKOCTEH: MapasiebHbIe
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenunes,
NOCTPOEHUE CEUCHHUI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApaUIENbHbIE W NEPHEHIUKYJIAPHBIE K IUJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O MpsMOM

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  QUrypsl  Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJIAPHOCTH  JIBYX
mIockocteil. Teopema o TpEX NEPIEeHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
yTOJI, JINHEUHBIA yTOJl IBYTPAHHOTO yrija. TpEéXrpaHHBII U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM  MOapajuleNIeNUIlel W €ro  CBOWCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NUpaMuiabl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAMUIA, IIpaBWIbHAsg TPEYrojbHAs NUPaMUIAa W [PABUIIBHBIN
TeTpa’ap, KkyO. IlpeacraBieHne O MNpaBUIBLHBIXMHOTOIPAHHHUKAX: OKTajp,
JOAECKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IoN[aJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABUIBHOW NUPaMUIBbI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE W I[POTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPHL. lIpu3HAaK KOoMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTeld. Tenma BpameHus:
IWIMH]IP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. CumMmerpus cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienenunega u ciaeActBus u3 He€. OO0bEM mnpsiMol U
HAKJIIOHHOW TPHU3MBI, MIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJMHIp, ONHcaHHas okojio IwiauHapa. llepeceyenue cdepsl um mapa c¢
miockocThlo. Kacanue mapa u cdepsl miockocTbio. [loHsTHE MHOTrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, chepbl, BOUCAHHOW B MHOIOTPAaHHUK WM TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romoretus. Pemenue 3amau Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceyeHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUST IUIIMHIPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CeYeHHUs KoHyca (mapajiesibHbie
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIIUHY), CCUCHHS I1apa, METOIbl TOCTPOCHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKyLIEH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJl BEKTOpaMHu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBoilcTBa BEKTOPHOTO YMHOXeHHUs. [IpsiMoyrosibHas
cucTeMa KoopauHaT B mpoctpancTBe. KoopauHatel BekTopa. PasnokeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JABIWKEGHHWH. Buasl JBWXKEHUH: TapauieNbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHS, I[OBOPOT BOKPYT HPSIMOIA.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditntepa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKIaHCKONW HACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHHUH B JIPYrUX HayKaxX, TEXHOJOTusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTW)KEHHI HayKh U JEATEIbHOCTBbIO YYEHOro, OCO3HAHHUE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIeKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
MHTEpPEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3/10pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  ESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOU HATPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHEHHE MaTEeMaTHYEeCKUX 3HAaHWN IS peleHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  TMpPaKTHUKUA, T[MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH ESITeNIBHOCTH, ATAloB €&
Pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHUKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BAaTh CYLIECTBEHHBbIE MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYKICHUSA:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

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

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiIMbIE U OT MPOTUBHOIO), BEICTPAUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpAaTh  Hauboyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresibckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeMYy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTam
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUMKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH HMH(YOPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B pa3lInyHbIX (Qopmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMHU H
HEIIMHA OOIICHUSA, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJICTBO IMO3UIIUM, B KOPPEKTHOH ¢opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh Pe3yJbTaThl PEIICHUS 3a7a4M, SKCIIEPUMEHTAa, WCCIIeI0BaHNS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopMaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIMU U 0OCOOEHHOCTEH ayIuTOPHH.

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



COCTaBJIATH IJIaH, aJTOPUTM PEIIECHUS 3a7auu, BHIOMPATh CIIOCOO PEIICHHS C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh HAaBBIKAMH  TIO3HABaTENbHOW  pedrekcun Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJECThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTra pelIeHHs
MaTeMaTUYeCKOW 3a/1a4H;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITh MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUSI PE3yJIbTATOB JICATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl MpW pelleHHH Y4eOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBl pabOT, JIOroBapuMBaThbCA, OOCYXKAAaTh TMpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCUCTBHUS C APYTUMHU YI€HAMU KOMAHIbI, OIICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinaccaoOyyaronuics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHnH 3aa4 ¥ IPOBEICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSTH aKCUOMBI CTEPEOMETPUM M CIIEJICTBUS U3 HHUX IMPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMH C  yIJIAMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e cBOOOJHO ONMEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIbBI MHOTIOIPAHHHMKOB (TIpHU3Ma,
nupamua, NpsMOYToJIbHBIN Napaienenunes, Kyo);

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

e CBOOOJIHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpOBaHUE (UTYp HA TJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M IUIOCKOCTb CHMMETPHHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATHICHCTBUSIHAABEKTOPAMM;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
[P PEIICHUMH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH [OJYYEHHBIE 3HAHUS Ha TNPAKTUKE: CpPaBHUBaTbh M
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYAllMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BATh NTOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM TI'€OMETPHYECKUX
MOHATUI M TeopeM, amnmapara aiareOpbl, pelarb MpaKkTUYECKUe 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 knaccaoOyyaromuiics HayquTCs:



CBOOOJTHO OINEpPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C IMJIMHJPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

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

pacno3HaBaTh Tejla BpallleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHHS,
reOMETPUYECKUX 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;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;
BBINIOJIHSITHOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUNW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH 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 CEUEHUS MHOTOTPAaHHUKOB U TEJ BPAILCHUS: CEUCHMS LUIUHIIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEH MJIOCKOCTH;



JIOKa3bIBATbI €OMETPUUECKUEYTBEPKICHUS;

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

pemate 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTHUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYALlUH, IPUMEHATh U3yUYEHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOppl, pemarh MPaKTHYECKHE 3aJlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
N HanvenoBanmnepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KouTtpoabubiepadorsl | IlpakTHuecKHepadoThI (wipposeIe)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX o5
TUTOCKOCTEH B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHME, o6o6meH%e u 5 5
crCcTeMaTH3aIHs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME




11 KVIACC

N HanvenoBanmnepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m TEMIPOrpaMMbl Bcero KouTtpoabubiepadorsl | IlpakTHuecKHepadoThI (ungposkie)
o0pa3oBaTeIbHbIEPECYPCHI
1 AHanuTu4ecKasareoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIlis 3HAHUH
3 OO0BEMMHOTOTpAaHHUKA 17
4 TenaBparmmenns 24 1
5 [lnomany moBepXHOCTH U 9 1
00BEMBI KPYTJIIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
[MPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
Ne KoanvecTtBouacon
Jatauzy | DJIeKTPpOHHbIeNU(PPOBbIEOOPA30B
n | Temaypoka Bce KoHTpoabHbI IIpakTuyecku
YyeHHus aTeJIbHbIEpecypChl
/ ero . epadornl epaldoThbl
n
OcHoBHbIE IpaBUIIa H300paKEHUS
Ha PUCYHKE TUTOCKOCTH
PHeyH ’ 1 01.09.202
MapajuieTbHbIX MPSMBIX (OTPE3KOB), 3
CepeIMHBI OTPE3Ka
[TonsiTHS cTepeoMeTpur: TOUKa,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE MpaBUiia U300paKeHUs
P P 1 04.09.202
Ha PUCYHKE TUIOCKOCTH, 3
napajyuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsiTHs: nepecekarouiuecs
IJIOCKOCTH, TIePECEKAIONTHECs
’ 1 06.09.202
npsiMasi ¥ MI0CKOCTh; 3
MOJIYIPOCTPAHCTBO
[onsiTus: nepecexaronuecs
IUIOCKOCTH, NEepeCeKaroInecs
> 1eP 1 08.09.202
npsiMasi ¥ TIOCKOCTh; 3
MOJTyIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX 1 11.09.202
¢buryp, HecyIeCTBYIOIUX 0ObEKTOB 3




MHororpanHuKH, H300paKeHne

6 MPOCTEHIINX TPOCTPAHCTBEHHBIX 13.09.202
¢buryp, HeCymecTBYIOIMUX 0ObEKTOB 3

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIC 15.09.202
CIICICTBUS U3 HUX 3

3 AXCHOMBI CTEPEOMETPHH U TICPBHIE 18.09.202
CJICJICTBUS U3 HUX 3
AXCHOMBI CTEPEOMETPHH U TICPBHIE
cienctsus n3 HuX. CriocoOsl

9 3a/TaHMsI TIPSIMBIX U TUIOCKOCTEH B 20.09.202
npoctpancTBe. O003HAYCHUSTIPIMBIX 3
U IJIOCKOCTEMN
N3obpaxenne ceueHuni TUpaMuIbl,

Ky0a ¥ PU3MBI, KOTOPbIC TPOXOIST
yepe3 ux peopa.

10 N3obpaxennenepeceueHUA0NyIeH 22.09.202
HBIXIUIOCKOCTEH. 3
PackpammBaHrenocTpoeHHbIXCEUYCH
WHPa3HBIMHUIIBETAMH
N300pakeHue ceueHui mupaMu/ipl,

Ky0a ¥ MPU3MBbI, KOTOPbIC TPOXOJIST
yepes ux péopa.

11 | H3oOpaxkeHuenepeceueHus noay4eH 25.09.202
HBIXIUIOCKOCTEIA. 3
PackpammBaHnenocTpoeHHbIXCEUEH
WUHPa3HBIMHUIIBETAMH
N3o0pakenue ceueHni mupamMupl,

12
Ky0a ¥ PU3MBbI, KOTOPbIE TPOXOISAT 27.09.202




gyepes ux péopa.
N3o0pakennenepecedeHUSIIIOTyICH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoeHHbIXCEUEH
NHpa3HBIMULIBETAMHU

N300pakenue ceueHni nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux peopa.

13 N3obpaxenuenepecedeHUsOIyIeH 29.09.202
HBIXIUTOCKOCTEN. 3
PackpammBaHrenocTpoeHHBIXCEUEH
MHpa3HBIMHALIBETAMHU

14 Meton fJ‘IGILOB JUISL IOCTPOCHHUS 02.10.202
ceueHuit

3
Merton crienoB 1Sl HIOCTPOSHUS

15 ceyeHunii. CBOMCTBa nepeceueHui 04.10.202
MPSIMBIX U IJIOCKOCTEH 3
Merton cieoB 1Sl HOCTPOSHUS

16 ceueHuil. CBoiicTBa nepeceyeHui 06.10.202
MPSIMBIX U MJIOCKOCTEH 3
[TocTpoenue ceueHuii B mupamu/ie,

17 KyOe 1o TpéM ToukaMm Ha pébpax. 09.10.202
Co31aHne BBIHOCHBIX YepTexXel U 3
3aIUCh 1IAroB MOCTPOEHUS
IToctpoenue ceuenuil B nupamue,

18 KyOe 1o TpéM ToUKaMm Ha pé6pavx. 11.10.202
Co31aHne BBIHOCHBIX YepTexXel U 3

3aIlMCh IIaroB MOCTPOCHUA




ITocTpoeHue ceueHuii B MUpaMuIe,
KyOe 1o TpéM Toukam Ha pébpax.

19 y 13.10.202
Co3ziaHue BBIHOCHBIX YEPTEKEHN U 3
3aMMch H1aroB NOCTPOEHUS
[TocTpoenue ceueHunii B MUpaMu/Ie,

20 KyOe 1o TpéM ToYKaM Ha pé6paux. 16.10.202
Co3zntaHue BBIHOCHBIX YepTeXel U 3
3aMMch H1aroB NOCTPOEHUS
[ToBTOpEHME ITAHUMETPHH:

21 | Teopema O IPOTIOPIHOHATHHBIX 18.10.202
otpe3kax. [loobuerpeyronbHIUKOB 3
[ToBTOpEHME TITAHUMETPHH:

Teopema Menenas. Pacuersl B

22 CEYCHHSIX Ha BRIHOCHBIX UYepTeKax. 20.10.202
WcTtopusapazBUTHAIIIAHUMETPUH U 3
CTepEeOMETPUU

23 KonTtponbHas padoTa "AKCHOMBI 93.10.202
crepeomerpun. Ceuenus" 3
B3aumHoe pacnonoxeHue npsMbix B
npoctpancTBe. CKpenuBaronecs

oq | TPAMBIE. [Tpuznaku 95.10.202
CKPELIUBAIOIIMNXCS MPSAMBIX. 3
[TapannensHbIEIPSMBIE B
IIPOCTPAHCTBE
TeopeMa 0 CylIeCTBOBAHUU U

o5 C,Z[I/IHCTBCHHOSTI/I Hpﬂl\:[OfI ) 97 10.202
napajuieIbHON JAaHHOU MPSMOH, 3

MPOXOAIEH uepe3 TOUKY




IIPOCTPAHCTBA U HE JIEKAIEH Ha
JAaHHOU npsiMoi. Jlemma o
NMEPCCCUCHUHNITIAPAJUICIIbHBIXITPAMBIX
IIJIOCKOCTBIO

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEaIbHbIX

26 08.11.202
npsMbIX. Teopema o 3
CKPENTUBAIOIINXCATIPSIMBIX
[TapannensHO€ MPOEKTUPOBAHUE.

OCHOBHBIE CBOMCTBA NapaNIEIbBHOTO

27 MIPOEKTUPOBAHUSI. 10.11.202
N3obpaxennepasHbxpuryp B 3
NapajieIbHONIIPOEKIIUU
enTpanbHas npoekus. Yroiu ¢

28 COHANPaBJICHHBIMA CTOPOHAMH. 13.11.202
YToJIMeXTyIpIMBIMH 3
3anayu Ha JOKA3aTeIbCTBO U

29 HCCIE0BaHUE, CBSA3aHHbBIE C 15.11.202
PacIoNOKEHUEM MPSIMBIX B 3
MIPOCTPAHCTBE
[londaTus: napamienbHOCTh NPAMOI
U IJIOCKOCTH B IPOCTPAHCTBE.

30 [Ipu3Hak napajuieaIbHOCTH NPAMOU U 17.11.202
MJIOCKOCTH. 3
CaolicTBanapayieIbHOCTHIIPSMON U
MIJIOCKOCTH
I'eomeTpuueckue 3a1auu Ha

31 BBIYHCIICHHE U JOKA3aTeJILCTBO, 20.11.202
CBSI3aHHBIE C MAPAJUIEIbHOCTHIO 3




IPSIMBIX U IUNIOCKOCTEU B
IIPOCTPAHCTBE

[TocTpoenue cedeHus, IPOXOASIIEro

4epe3 JaHHYI0 IPSIMYIO Ha 4epTexke

32 . . 22.11.202
Y TIApAIJIETFHOTO APYTOM TPSMOH. 3
PacuéroTHOIIEHM I
[TapannensHas npoekuus,

MpUMEHEHHE ISl TIOCTPOCHHUS

33 | ceuenwmii ky0a M mapajieyenumesa. 24.11.202
CBoiicTBanapauiesienumne1a u 3
TIPU3MBI
[TapannenpHbIE MIIOCKOCTH.

34 | IlpusHaky mapawieIbHOCTH IBYX 27.11.202
IJI0CKOCTEH 3
TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,

35 MPOXOJIAIIECH Yepe3 TOUKY, He 29.11.202
MIPUHAJISKALTYIO TAaHHOM 3
IJIOCKOCTH U CIIEACTBUS U3 HEE
CBoiicTBa napajujienbHbIX
IJIOCKOCTEH: O MapaieNbHOCTH

36 MPSMBIX TTIEPECEeUCHUS TIPU 01.12.202
MepPeCceYeHH IBYX MapaljiebHbIX 3
IIJIOCKOCTEN TpEThen
CpoiicTBa mapamuieIbHbIX
IUIOCKOCTEM: 00 OTpe3Kax

37 | mapaniaenbHbIX NPSIMBIX, 04.12.202
3aKITFOUEHHBIX MEXKTY 3

napalsiICJIbHBIMUA INIOCKOCTAMMU,; O




IIEPECCUCHUH IPSIMOM C ABYMs
napajICJIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema [lugaropa na

38 06.12.202
IJI0OCKOCTH 3
IToBTOpEHME:

39 TPUTOHOMETPUSATIPSIMOYTOJIHBHOTOTPE 08.12.202
YTOJIbHUKA 3

40 CaoiicTBa Ky0a U MPSMOYTOIBHOTO 11.12.202
napajuiefenunesna 3
Brruucnenue aymH OTpEe3KOB B KyOe

41 Y TIPSIMOYTOJTHHOM 13.12.202
napajuiesenumnese 3
[TepieHAMKYISAPHOCTD MPSIMOM U

4o | TMIOCKOCTH. [Tpuznak ) 15.12.202
MEePIEeHIUKYIIPHOCTH MPSAMOU U 3
IJI0CKOCTH
[TeprieHAMKYISAPHOCTD MPSIMOM U

43 | TUIOCKOCTH. [Tpuznak ) 18.12.202
MEePIEeHIUKYIIPHOCTH MPSAMOU U 3
MJI0CKOCTH
TeopeMma 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOIA,

44 | mpoxopsiei yepe3 TOUKy 20.12.202
MPOCTPAHCTBA U MEPIECHIUKYAIPHON 3
K MJIOCKOCTH

45 | TInockoCTH ¥ MepHeHIuKYIsIpHbIC




UM IIPAMBIC B MHOT'OTpaHHHUKaX

22.12.202
3

[InockocTy U NEepIeHUKYISIPHBIE

46 25.12.202
UM TIPSIMBbIE B MHOTOTPaHHUKAX 3
[lepneHquKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue nepreHIuKyYIsIpa u3 27.12.202
TOYKH Ha TIPSIMYIO 3
[TeprieHIUKYIISAP M HAKIOHHAS.

48 | TloctpoeHHe epICHIUKYIISApa U3 29.12.202
TOYKH Ha MPSIMYIO 3

49 Teopema o TpEx mepneHIUKYISIpax 10.01.202
(mpsimast u oOpaTHas) 4

50 Teopema o TpEx mepreHIUKYISIpax 12.01.202
(mpsimast u oOpaTHast) 4

51 YTOIMEKTYCKPEITUBAIOITUMHUCSIIPS 15.01.202
MBIMHA

4
[Touck neprneHAuKyISPHBIX TPSIMBIX

52 C TIOMOIIIBIO MEePIEHAUKYISPHBIX 17.01.202
IUIOCKOCTEH 4

53 OpTOroHanbHOENPOEKTUPOBAHUE 19.01.202

4
[TocTpoenue ceueHwmii Kyoa, MPU3MBI,

54 N

MPaBUIILHOM MUPaMUIbI C TOMOUIbIO 22.01.202




OPTOrOHAJIBHOM IIPOECKIUU

[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

95 MPaBUWIILHON MTUPAMUJIBI C TTOMOIIBIO 24.01.202
OPTOTOHAJILHOM IIPOEKIIUU 4
CuMMeTpHs B IPOCTPAHCTBE

5g | OTHOCHTENBHO HJ'IOCK(?’CTI/I. 96.01.202
[InockocTucummerpuii B 4
MHOTOTpaHHHKaX
[Tpu3HaK MepreHauKyIIPHOCTH

57 MPSIMOM M TUIOCKOCTHU KaK CJICJICTBHE 29.01.202
CUMMETPHH 4
[IpaBuIBHBIE MHOTOTPAHHUKH.

58 Pacuér paccTostHuit OT TOUKHU 10 31.01.202
IJIOCKOCTH 4
[IpaBunbHBIE MHOTOTPAHHUKH.

59 Pacuér pacctostHuit OT TOYKH 10 02.02.202
IJI0CKOCTH 4
CriocoObl OIyCTUTh

g0 | MEPMCHAMKYISpEI: CI/IMMeTpI/Ifi, 05.02.202
CBUT TOYKH IO MapajieIbHON 4
NpAMOM

61 CnBur 1o Henapannem:Hoﬁ MPSMOM, 07.02.202
U3MEHEHHE PACCTOSHUIMI 4
KonTtponsHas padota "B3anmuoe

62 | pacnoyiokeHHe MPSIMBIX U 09.02.202
IJIOCKOCTEN B IpOCTpaHCTBE" 4

63 | IloBTOpeHue: yroy MexIy IpSMbIMUA




HAa IJIOCKOCTH, TPUTOHOMETpUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

12.02.202
4

[ToBTOpEHME: Yyroy MexIy

64 CKPEIIUBAIOIIUMHUCS IPSIMBIMH B 14.02.202
MPOCTPAHCTBE 4
I'eomerpruueckne MeTO b1

65 | BBIUMCIIEHUS yIiIa MEXTy TPSIMBIMH 16.02.202
B MHOTOIPaHHHKaX 4

66 JIByrIU)aHHHﬁ yroia. CBOHCTBO 10.02.202
JMHEWHBIX YTJIOB JIBYPAaHHOTO yriia 4
[lepnieHIuKyNApHBIE MJIOCKOCTH.

67 CpoiicTBa B3aMMHO 21.02.202
MEePIEeHIUKYIIAPHBIX MIOCKOCTEH 4
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi

68 MepeceveHus ABYX IIIOCKOCTEH 26.02.202
MEePIEeHIUKYIIAPHBIX TPEThei 4
MJI0CKOCTH
[IpssMoyropHBIN Hapasieenumne];

69 Ky0; U3MEpeHus, CBOIICTBa 28.02.202
MPSIMOYTOJIBHOTO TapaJuieNienuneia 4
Teopema o quaroHanu

70 | TpAMOYToJBHOTO Mapajulesenumneaa 01.03.202
U CIIEJICTBUE U3 HEE 4
CrepeoMeTpHruecKue U MPUKIATHBIS

71
3aJIa4M, CBSI3aHHBIE CO B3aUMHBIM 04.03.202




PACIIOJIOKCHUCM MIPAMBIX U
IIJIOCKOCTH

[ToBTOpEHME: CKpenMBaIOIIKECS

72 | mpsMble, mapaiebHbIe TUIOCKOCTH 06.03.202
B CTaHJAPTHBIX MHOTOTPAHHUKAX 4
[Tapa mapayieNbHBIX MI0CKOCTEH Ha
CKPCIIUBAFOIIUXCS TPSMBIX,

73 | paccTOsIHHE MEXITy 11.03.202
CKPCIIHUBAOIIUMHUCS TTPSIMBIMU B 4
MIPOCTBIX CUTYAITHSIX

72 Paccrostaue ot TO‘—IKI/IvJIO TJIOCKOCTH, 13.03.202
paccTosiHUE OTIIPSMOM JI0 MIOCKOCTH 4
BrrunciieHue paccToAHUI MEXTY

75 CKpEeIMBAIOIIUMHUCS HpHMBIMI:I c 15.03.202
MIOMOIIBIO TIEPIICHIUKYISIPHOM 4
IJI0CKOCTH
TpéxrpaHHblil yroJy, HEpaBEHCTBA

76 | WUl TPEXTPAHHEIX YIIIOB. Teopema 16.03.202
[Tucdaropa, TeopeMbl KOCUHYCOB U 4
CHUHYCOB JIs1 TPEXTPAHHOTO yIiia
DnemMeHTHl chepruuecKoi

77 TEOMETPUH: T€0AC3NUECKUE JTMHUN 18.03.202
Ha 3emie 4

78 KOHTpOJ'ILHEjl‘SI pabota "Yrisl u 90.03.202
paccTosiHUS

4

79 Cucremaru3zanus 3HaHUN




"MHOTOIpaHHUK U €ro 3J1EMEHTHI" 22.03.202
4
80 IInpamua. Bunael nupamua. 01.04.202
[IpaBuibHas nupamMuia 4
81 [Ipusma. IIpsamas u HakIOHHAs 03.04.202
npu3Mel. [IpaBunpHasIIpH3Ma 4
[Ipssmoit mapainenenunesn,
82 MIPSIMOYTOJIHBHBIN MapajuIeNeuIIe], 05.04.202
Ky0 4
83 BLIHyKnHeUMHororpaHHHKH. 08.04.202
Teopemaldiinepa 4
Brinykiible MHOTOTPaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIC U 10.04.202
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU 4
85 'I‘<0HTpoana;1pa6o"Ta 12.04.202
MHororpaHHUKH 4
86 [TonsiTHe BEeKTOpa HA MIOCKOCTH U B 15.04.202
MIPOCTPAHCTBE 4
87 CyMMaBeKTOpPOB 17.04.202
4
88 | PasHOCTBBEKTOpPOB

19.04.202




89 | IlpaBunomapaienenumneaa 22.04.202
4
24.04.202
90 | VYMHOXCHHEBEKTOPAHAYHCIIO 4
Paznoxenne BekTopa 1o 6a3ucy
91 | TpéX BEeKTOPOB, HE JIGIKAIINX B 26.04.202
OJHOM IIOCKOCTH 4
92 | CxanspHOENnpou3BeICHNE 27.04.202
4
93 Brraucnenue yria Mexmy 03.05.202
BEKTOPaMH B IPOCTPAHCTBE 4
94 | Tlpocreitmmesanaun ¢ BEKTOPaMHu 04.05.202
4
95 [IpocTeitmmesanaun ¢ BEKTOpaMu 06.05.202
4
96 | IlIpocreiimmesagauu ¢ BEKTOpaMu 08.05.202
4
97 | Ilpocreiimmesagauu ¢ BEKTOpaMu 13.05.202
4
98 | O6o6uenue u




CUCTEMAaTU3alUI3HAHUN

15.05.202
4

O060011IEHNE U

99 . 1 17.05.202
crCcTeMaTH3alUsI3HAHU I 4
10
0 NroroBasikoHTpoibHasipaboTa 1 20.05.202
4
10
1 HroroBasikoHTpobHasipaboTa 1 22.05.202
4
10 | OO6oOuenue n ) 1 94.05.202
2 cUCTEMATU3ALUA3HAHNUI 4
OBLIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2




11 KVIACC

Ne KosnuyecrBouacos
Jartau3yuy | DJeKTPpOHHbIeNN(PPOoBbLICOOPa30BAT
n Temaypoka Bce | KoHTpoabHbIe IIpakTUyeckue
eHHU eJIbHbIEepecypChl

/ ro | pa6oThbl paGoThI
n

[ToBTOpEHME TEMBI

"KoopaunaTsl BEKTOpa Ha 1

IJTOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue Tems! "CkanspHoe 1

MIPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Beruncienue yriia Mexmay 1

BEKTOpPaMH B ITPOCTpaHCTBE"

[ToBTOpeHue TeMsl "YpaBHEeHHE

MPAMOM, IPOXOAAIIEH Yepe3 Be 1

TOYKH"

VYpaBHEHHE IITIOCKOCTH,

HOpMaJlb, ypaBHEHHUE TIOCKOCTH 1

B OTpe3Kax

VYpaBHEHUE IIIOCKOCTH,

HOpPMaJlb, ypaBHEHUE IJIOCKOCTH 1

B OTpE3Kax

BexropHoenpousseneHne 1

JInHelHbICHEPABEHCTBA, 1

JIMHENHOENTPOrpaMMHUPOBAHNE

JInHelHbICHEPABEHCTBA, 1




JIMHEWHOENIPOTPaMMHUPOBaHUE

10

AHanTUTAYECKUE METOIbI
pacuéra yriia Mexay NpssMbIMU B
MHOTOTpaHHUKAX

11

AHaUTUYECKIE METOIBI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKaX

12

dopmysia pacCTOSHUSA OT TOUKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

13

Haxoxnenue pacctostHui OT
TOYKH JIO TFIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTHU B
MPaBUILHOW MUPAMUIE

15

KounTtponsHaspabora
"Ananutuueckasireomerpus"

16

Ce‘leHI/IﬂMHOFOFpaHHI/IKOBZ
CTaHAAPTHBIEMHOTI'OI'PaHHUKHU

17

CeueHHUsIMHOTOTPaHHUKOB:
METOCIENOB

18

CedeHusi MHOTOI'PaHHUKOB:
CTaHJAapTHBIE MJIOCKOCTH,
MepecevyeHus NpsIMbIX U
MI0CKOCTEMN

19

HapannenLHLIe IpsAMBIC U
INIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA




20

[TapamienpHblie IpsiMBbIE U
IUIOCKOCTH: Pacy€T OTHOLIECHUI

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKPCIIUMBAOIIUMHUCS ITPAMBIMUA

22

[IepnenuKynsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYIIPHBIX INIOCKOCTEN
U MPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

23

[IepnenqukynsipHbIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIIIpax

24

[lepnieHiuKynspHbIE MPSIMBIE U
IJIOCKOCTH: BBIUMCIICHUS UIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHMS
nonoous

26

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUTS TIIOIAIeH, COOOpaKeHHs
mogoous

27

[ToBTOpEHUe: mIomaIH
MHOTOYT'OJIbHUKOB, (DOPMYIIBI
JUTS TIIOIIACH, COOOpaKeHHs
moagoous




28

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TJIOIIA TH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00HS

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, cOOOpaxKeHus moao0us

30

KounTtponsHas pabota
"[IoBTOpEHNE: MHOTOIPAHHUKH,
CEYEHHS] MHOTOI'PAHHHUKOB"

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yaBOeHUH Ky0a, 0
KBaJIpaType Kyba; 0 TPUCEKIIUU
yria

33

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSIMOYT OJIBHOTO
napasJiesenumnena

35

OO0BEMIPAMOUTTPU3MBI

36

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C BBIUYMCIIEHUEM




00BEMOB MPSIMON TIPU3MBI

37

[Ipuxnagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM TIPSIMON
TIPU3MBI

38

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OIPENIEIIEHHOTO
WHTETpaa.
O06BbEMHAKIIOHHOUITPU3MBI

39

Brruucnenue o0EMOB Te C
TIOMOTIBIO OITPENIEIIEHHOTO
uHTerpaia. OobéMnupamMuabl

40

®opmyrna 00bEMa MUpaMUIbL.
OtHouieHne 00EMOB MTUPAMH/T
¢ 00IUM yriiomM

41

dopmyna 00bEMa TUPaAMUIBL.
OTHO1IeHNE 00BEMOB MTUPAMUL
¢ 00ImuUM yriom

42

CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM TPU3MBI

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMAMU
nrupaMHu bl

44

[IpuknagHeie 3a7a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHON TIPU3MBI

45

[Ipuknagaeie 3a7a4n M0 TEME
"O0BEMBI TeN", CBSI3aHHBIC C




00BEMOM THPaMUIBI

46

[Tpumenenne 00BHEMOB.
Berunicienue paccTosHus 10
IUIOCKOCTH

47

KonTponpsHasipaboTa
"O6bEMMHOTOrpaHHUKA"

48

]_II/IJ'H/IH)IPI/I‘-IGCKaSI IMOBCPXHOCTD,
00pasyromue MUJINHIPUIECKOM
IIOBEPXHOCTH

49

Hunuuap. [psamoit kpyroBou
uwmHAp. [Mmomans
MTOBEPXHOCTH LUAJIUHIPA

50

Konunueckas moBepXHOCTb,
00pa3yromue KOHMIEeCKOU
noBepxHoct. Konyc

51

Ceuenue KOHYCa IINIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU
OCHOBAaHMUA

52

VYceuéHHbIN KOHYC.
N3006pakeHue KOHYCOB U
yCeuEHHBIX KOHYCOB

53

ITmomans 00KOBOI
MOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

54

ITnomanes 00KOBOI
MOBEPXHOCTU U TIOJTHOU
MMOBEPXHOCTU KOHYCa

55

CrepeomeTpuueckue 3aJ1auu Ha




JI0KA3aTeJIbCTBO U BBIYKMCIICHUE,
MMOCTPOCHUEM CEUYEHUI
LUIAHIPA, KOHyca

56

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
MMOCTPOCHUEM CEUYEHUI
LIWINHIpA, KOHYyCa

57

[Tpuxknagneie 3a1ayu,
CBSI3aHHBIE C UJIUHIPOM

58

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C UIUHIPOM

59

Cdepa u map

60

[lepeceuenue cepsl u mapa ¢
miockocThro. Kacanue mapa u
cdepsl IockocThio. Bua n
n3o0pakeHUenapa

61

[lepeceuenue cepsl u mapa ¢
miockocTrio. Kacanue mapa u
cdepbl I0CKOCThIO. By u
n300paxeHuenapa

62

VYpaBuenue chepsl. [Lnomanp
ctepsl 1 e€ yacTei

63

Cummerpusicdepsl u mapa

64

CrepeoMeTrpuueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO cpepoii U apoM,
IIOCTPOEHUEM HX CEYEHUU
IIJIOCKOCTBIO




65

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CPepoii U mapom,
IMOCTPOCHUEM UX CEUCHUU
TUIOCKOCTBIO

66

[Tpuxknagneie 3a1a4u,
CBSI3aHHBIE CO c(hepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTAaH/IapTHBIE
noxoous

68

Pazanunsie KOM6I/IHaHI/II/I T
Bpali€HUA 1 MHOTOI'paHHHUKOB

69

3agayu o TeMe "Tena u
MOBEPXHOCTH BpamieHus"

70

3azauu o tTeme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTtponbHas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM nununapa. Teopema 00
00BEME IPSIMOTO LMJIMHIPA

73

Brruucinenue 00bEMOB TeI ©
TIOMOILBIO OIPEAEIEHHOTO
unTerpana. O6bEMKOHyCa

74

ITmomany OOKOBOH U ITOJIHOM
IOBEPXHOCTHU KOHYCA

75

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C BBIUYMCIIEHUEM




00BEMOB IIWIIMH]IPA, KOHYCA

76

[IpukiagHeie 3aga4n 10 TeMe
"O0BbEMBI U TUIOIATN
noBepxHocTei Ten"

77

O06béM 1apa u 1apoBoOro
cekropa. Teopema 06 06bEMe
mapa. [lnomans chepsr.
CrepeomeTpuiecKkue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, 1apoBOTO
CerMEHTa W IapoBOTO CEKTOpa

78

[IpuknagHeie 3aqa4n 1Mo TeMe
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM 11apa U IUIOIIA B0
cdepsl.
CoOTHOMICHUSIMEX TYTUIO A ISIM
UIOBEPXHOCTEHN U

00BEMaMHUITO 1OOHBIXTEIT

79

ITonoGOHsIe TENA B
pocTpaHcTBe. M3MeHeHue
00béMa mpu 1mo00uu.
CrepeoMeTpHYECKUE 3a/1a4H,
CBsI3aHHBIE C BEIYMCIEHHEM
00BEMOB Tell U ILTOIIaAci
IOBEPXHOCTEN

80

KonTponsnas padora "[Tnomanu
MTOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"

81

I[BI/I)KCHI/IH MMpOCTPAHCTBA.




Otobpakenus. [IBuKeHUS U
paBeHCTBO QHTYD.
OO01mrecBONCTBAIBUKEHU N

82

Bunnl nmkenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpalIbHasl CHMMETPU,
3epKaJlbHasi CAMMETpPH,
IIOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanus mo00usl.
[Ipsimas u cdepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC IBVKCHUS

85

KontponpHas padota "BekTopsl
B IPOCTpaHCTBE"

86

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MmpocTpaHcTBe"

87

O6o6matomee nmosropeHue 11
MOHATUHN U METOAOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromiee nopropenue 11
MOHATUHN U METOAOB Kypca
reometpun 10—11 xmnaccos,
cucTeMaTH3alys 3HaHUHA:




"BexTopsl B mpocTpaHcTBe"

89

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10-11 xnaccos,
CHUCTEMaTU3als 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromiee nosropeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alrs 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
cHUCTEMAaTU3aIs 3SHaHUH
"ILnomany moBEpXHOCTH U
00BEMBI KPYTJIIbIX TEN"

92

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"ILno1anyu moBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

93

I/ITOFOBaHKOHTpOJ'ILHaHp aborta

94

I/ITOFOBaHKOHTpOJ'ILHaHp aborta

95

[ToBTOpEHue, 0600ImEeHNE U
cUCcTeMaTH3allHsl 3HAHUI

96

Hctopust pa3BuTHs




CTEPEOMETPUH KaK HAyKHU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU I

98

Hcropus pazsutus
CTEPEOMETPUM KAK HAYKU U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hctopus pazputus
CTEpEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI

10

Hctopus pazputus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

10

Hcropus pazsutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM




Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€

10
5 pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT U
OBUIEE KOJIMYECTBO YACOB 102

10 [TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

MaremMaTuka: anre6pa M Havdajla MaTCMaTHUYCCKOI0 aHaJIn3a, rcOMETpPHL.

I'eomerpus 10-11 knaccel, JI.C. Aranacan, [Ipocsemienue, 2020

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Mertoanueckoe nocodue 10-11 ximaccel

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
POIII

bu6mnorexa IIOK
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