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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 HANpaBIE€HHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IUKJIA.
[lockonbKy  JlorMueckoe  MbllUieHue,  (GopMHpyeMOe  TMpU  U3YUEHHUH
0Oy4YaromuMHCs TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUH T€OMETPUUYECKUX
3a/lay, YMEHHME BBIJIBUTaTb M OINpPOBEPrarh T'UIOTE3bl HEMOCPEIACTBEHHO
UCIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IUKJIA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYarolmuxcsi Mpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoN obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIIEUTHOTO MPO(heCcCHOHATBHOTO
00pa30BaHUs, CBA3aHHOTO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM 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>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CrepeomeTpus» yueOHOTo Kypca T€OMETpPUH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HUX NPUMEHATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MUPE MHOTOIPaHHHMKM W TeJla BpPAIEHMs, KOHCTPYHPOBATh TI'€OMETPUUYECKHE
MOJIEIIN;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTU4YeCKUX TEOpuld, (OpMUPOBAHUE MOHUMAHHUSA POJIM AKCUOMATHUKU MpU
MPOBEJICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUsSI UX HPHUMEHSITh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIECHUsI CTEPEOMETPUUYECKHX 3a/1a4 U 3a]1a4 C MPAKTHYECKUM COJIEpKaHUEM,
(opMHpOBaHHE TMPEACTABICHHS O HEOOXOJMMOCTH  JOKAa3aTelIbCTB  IpHU



000CHOBaHUHM MAaTEMATUYECKUX YTBEPKIACHUN U POIU aKCUOMATUKU B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHUM;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
crocoOHOoCTeM 00yJaromuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TE€OMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAlMSIX U MPU U3YUYECHUH JPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIHPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTOo Kypca «I'eomeTpus» B
1011 «xmaccax sgaBusitoTca: «lIpsiMble ©  IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOyYeHHs B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJIepKaTelIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefesieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, pPACTPECIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, yTOOBI KO BCEM OCHOBHBIM, MPUHITUITHATIBLHBIM BOIIPOCAM O0ydJaronIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMU MOHSATUSIMH U HABBIKAMU TOCIIEIOBATENIHLHO U MOCTYMATENBHO, C
cOOI0IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00YyYaroONIuXCs, pacuIupsis U yriayomsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIWMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3Yy4YCHHE TeOMETPUH KaK COCTABIISIIONICH yueOHOro mpeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynymied mpodeccuu, oOecrednBas MPEEeMCTBEHHOCTh MEKIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CcKpelyBarommxcs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MapajiebHbIe
psIMbIE€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX MPSIMBIX, NAPAJIIEIIBHOCTD MPSIMOi
u 1uiockoctu. [lapannenpbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauIeNbHOIO NpOoeKTHpoBaHusA. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MIpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenunes,
NOCTPOEHUE CEUCHHUI.

[lepneHAUKYISPHOCTD NMPAMON M IUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, IMpPSAMbBIE MapajulelibHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpeMa O MpPSIMOi

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

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
yIOJl, JINHENHBIA yroJjl JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJuiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBWiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHONW mUpaMuibl. [IpaBuibHBIE MHOTOTPAHHUKM: MpaBUJIbHAS TMpPU3Ma U



IIpaBUWIbHAs IHUpaMuUIa, [PAaBUJIbHAsA TPEYrojabHAas NHUPaMUIAa U IPaBUILHBIN
TeTpa’ap, KyO. IlpeactaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAECKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU IPU3MBI,
IION[aJlb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSMOM MPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETpPHS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIPABJICHHbIE W IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsaTe KOMILIaHApHBIE BEKTOPBL. lIpU3HAaK KOMIUIaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TO4YEK. YToJI Mexay Bekropamu. CKalIIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTeld. Tenma BpameHus:
IWIMH]IP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzaummHOoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka numnuHApa u konyca. Cummerpus cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapaienenuneqa v ciencteuss u3z He€. OObEM mnpsMoil u
HAKJIOHHOW TMPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. OO0BEM TIapa u mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJMHIp, ONHcaHHas okojio IwiauHapa. llepeceyenue cdepsl um mapa c¢
miockocTeio. Kacanue mapa u cdepsl 1wiockocThio. [loHsSTHE MHOTOrpaHHHKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WJIH TEJO
BpaICHUSI.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJECH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerus. Pemenue 3anay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CeYeHHUs KoHyca (mapajiesibHbie
OCHOBAHHUIO U TIPOXOASAIIUE Yepe3 BEPIIUHY), CEUCHHS I11apa, METOAbl TOCTPOCHHUSI
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBOWCTBAa BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU TEOMETPHUECCKUX
3a/1ad.

JABuKEeHHSI B IPOCTPAHCTBE

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



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIecTBa,  MpeJCTaBlIeHUE O
MaTeMaTHYEeCKUX 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 BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTWKEHHUHA B JIPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO MOBEIECHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3uyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEecax 3J0POBOTO U OE30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTaHWE, COAITAHCUPOBAHHBIM PEKHM 3aHATUUH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BociMTaHKe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOUW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIC IUJIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU IKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIBTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs8 penieHus 3aaad B 00J1acTH
OKpY’Karolel cpespl, TJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  TMpPaKTHUKUA, T[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW JICSITEIBHOCTH, JTAIloOB €&
pPa3BUTHUS ¥ 3HAYUMOCTH JUISI PA3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M UCCIEIOBATEIBCKYIO JIESITCIBHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4yeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpAaTh  Hauboyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpPEUYHE,  MpolJemy,
YCTaHABIMBATh MCKOMOE M JIaHHOE, (POPMHPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATENIbHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMIpoliecca, a TakXKe BbLABUIATH
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAITU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HH(OPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(POPMAIUIO, NPEACTABIATh €€ B pa3lIMuHBIX (opMax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUSA, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yiIbTaT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHHUKOB
auajnaora, oOHApY)KMBATh Pa3IMYUEe W CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSTEIHLHO BHIOMpaTh (opmaT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

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



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crocobaMu CcaMOIPOBEPKH, CAaMOKOHTPOJIA Tpollecca M pe3ylibTraTa pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, TAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IIEJIN U YCIOBHIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEIOCTHIKCHHUSI PE3yJIbTATOB JIEATEITHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBHIYaTbHON
paboThl MpW pelleHHH Y4eOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiiarh
BUIBl PabOT, JOTOBapUBAThCA, OOCYKAATh TIpOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTBl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

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

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKAY MPSIMOU 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(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBS3aHHBIMH C  CEUYEHHUEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LEHTPAJIbHOE 17§ OPTOrOHAJIBHOE
IPOEKTUpPOBaHUE (UTYP HA TJIOCKOCTb, BBINOJHATH U300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IWYHBIMH METOJAMHU, BBINOIHATH
(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 MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M IUIOCKOCTb CHMMETPHHU
durypsr;

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

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHH U
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
IIPYU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

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

e IPUMEHATHh MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh pPEaJbHBbIE CUTYallUH, MPUMEHATh W3yYEHHBIE TOHSTUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIUPOBATH pPEajbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C MCIOJIB30BAHMEM T'€OMETPUUYECKUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIIMYNH;

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 Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BPalllCHHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMHU 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 QUTYpHl, BBINOIHATH (BBIHOCHBIC) TILIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUJIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSIHUA OT TOYKM 1O IUJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M Tl BpalleHUs IMpu
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOJSLINE YepEe3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSTh TeoMeTpuuecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cHOpMyITUpPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEICTaBICHUS 00 OCHOBHBIX JITamax Ppa3BUTHUS T'€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTriasl U pacCTOSIHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuueckue (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
O6bEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JBrkeHust 5 1
. [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpobHbie
padoTsl

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PUCYHKE IIJIOCKOCTH, MapalICIIBHBIX IIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHs: epeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimMas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U IJIIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHOrorpaHHHKH, U300paKEHHE IPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, H300pakeHne MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

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

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHne MoCTpOEHHBIX
CEYECHMI pPa3HbIMM LIBETAaMU

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepecedeHus moTydeHHBIX
TIocKkocTel. PackpammBaHue MocTpOSHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

12

N3o00paxkenue ceueHunit nupamubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Uepe3 ux péopa.
N3o00paxkeHue nepeceueHus: NOMTy4eHHBIX
miockocTel. PackpammBanie mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

13

N306pakenue ceueHuil nmupaMuipl, Kyoa u
IIPU3MBI, KOTOpBIE IIPOXOJIAT Uepe3 ux peopa.
N306paxeHue nepecevyeHus MoTy4eHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CeUeHH pa3HbIMU LIBETAMHU

14

Merton ciaenoB ajs MMOCTPOCHUMA CedyeHM I




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa epecedeHnii MpsIMbIX U
IJI0CKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIAroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MIOCTPOEHUSA

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM Toukam Ha p&Opax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3alHUCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
IPONOPIHOHANBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus pa3Burus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponsHas padorta "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpELUBaIOLIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtensHbIe TIPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIEH HAa TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapaIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaienbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[MapannensHoe nmpoekTrpoBanue. OCHOBHBIC
CBOWCTBA MapaJUICTBHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napajuieIbHON MPOSKIIUH

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJ MEXKITY
MPSMBIMU

29

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSAMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: MapaNIENBbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIEIbHOCTH IIPSIMOU U INIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u Ipu3Mbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX MIIOCKOCTEM

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIen
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesibHbIX MIJIOCKOCTEH: O
MapaijIeIbHOCTH MPSMBIX MIEPECCUCHUS TTPU
MEPECEUCHHH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEN TpEThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU




[ToBTOpenue: reopema [Mugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesenuIe a

A1 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIenuIe1e
[IepneHMKYISIpPHOCTB NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOU, TPOXOAAIEH
4yepe3 TOUYKY IIPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ NepIEeHAUKYISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 IIepnenaukynsp u HakioHHas. [Toctpoenue
MEPIEHIUKYIIApa U3 TOUYKH Ha IPAMYIO

43 Ilepnenaukynsp u HakinoHHas. [TocTpoenue
MEPIEHIUKYIIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHAnKyIspax (mpsamas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysApax (mpsmas

50 1 oOpaTHast)

51 YT0J1 MEXKIy CKpELIUBAIOIMMHUCS ITPAMBIMHU

57 [Touck neprneHauKyIsIpHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C IOMOIIBIO
OPTOTOHAJIBLHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mIockocTH. IlnockocTu cummeTpuii B
MHOTOTPaHHUKAX

57 [Ipu3HaK NeprneHAuKyJIIPHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHU

53 IIpaBunbHbIE MHOTOTPaHHUKH. Pacyér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBuibsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH
CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:

60 CUMMETPHS, CABUT TOUKHU IO MapaJIEIbHON
psAMOM

61 CaBur no HenapajuienbHON IPSIMOH,
N3MEHEHHE PACCTOSHUM

2 KonTtponeHas padora "B3anmuoe

PACIIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH B




npocrpaHcTae”

63

[ToBTOpEHME: yroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIUMHUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I'-IeCKI/Ie MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

66

JIByrpanHsb1ii yrosu. CBOMNCTBO JINHEWHBIX
YTJI0B ABYTPAaHHOTO yria

67

[Tepnenaukynspubie mockocTr. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN;
TeopeMa O MPSIMOU NepPeceYeHUs IBYX
IJIOCKOCTEH MepHeHAUKYIISIPHBIX TPEThen
IJI0CKOCTH

69

[IpssMOYTOIBHBIN MMapasuIeNenuIe; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenuneaa

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
Imapajuieyjcenuieaa u CJICACTBUC U3 HEe

71

CTepeOMeTpI/ILIeCKI/Ie " IPUKJIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
NPpAMBIX U IIJIIOCKOCTHU

72

HOBTOpCHI/ICZ CKpCUIUBAIOIIUCCA TIPSAMBIC,
apaJlsICJIbHBIC IIJIIOCKOCTU B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE

73 MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUSIX

74 PaccTostHue oT TOYKH 10 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPELIMBAOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEePIEeHIUKYIIIPHOM MIIOCKOCTH
TpéXxrpaHHbIi yroj, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJyia

77 DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reo/1Ie3MYeCKre JMHUU Ha 3eMiie

78 KontponsHas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3J1eMEHTHI"

20 ITupamuga. Bunel nupamua. [IpaBunsHas
nupamuja

21 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

20 [IpssMot mapajutenenunes, NpsMoyroabHbIi
napasiesnenunes, Kyo

23 Brinykiible MHOrorpaHHuku. Teopema
Olinepa

84 Brinykiible MHOrorpaHHuku. Teopema




Olinepa. [IpaBuiibHBIE U OTYIPABUIIbHbBIE

MHOTOTPaHHUKH
85 KonTtposnsHas padota "MHOrorpanHuKN" 1
26 [TonsTue BeKTOpa HA MJIOCKOCTH U B |
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [TpaBuno napannenenurnena 1
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
01 Paznoxenne BexTopa 1o 6a3ucy Tpéx |
BEKTOPOB, HE JISKAIUX B OJTHON TIJIOCKOCTH
92 CkansipHO€ MPOU3BEICHUE 1
93 Boruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1
98 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Htoroas koHTpoJbHasA paboTa 1
102 O00011IeHNE U CUCTEMATH3ALNS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| [ToBTOopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe |
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, |
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, |
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria |
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTuyeckue MeTopl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 Haxosxenue paccTosiHui OT TOYKHU 70
IJIOCKOCTH B IPABUJILHOM MUpaAMUJIE

15 KonTtponsHas paborta "Ananuruyeckas
reoMerpus’"

16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHnss MHOTOTPAHHUKOB: CTaHAAPTHHIE

18 IJTIOCKOCTH, IEPECECUEHUSI TPSMBIX 1
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble NPSMBbIEC U TIOCKOCTH:
pacy€r OTHOIIECHUM

21 [TapannenbHble psSMbIE U TIIOCKOCTH: YTJIIBI
MEXIY CKPELIUBAIOLIUMUCS TPIMBIMU
[lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:

” CTaHJIapPTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

” [lepnenauKynsipHbIE TPSAMBIE U MJIOCKOCTH:
TeopeMa O TpeX MepHeHANKYIIpax

24 [lepnenaukynsipHbIE TPSMBIE U MIIOCKOCTH:
BBIYUCJIEHUS JJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOMIAAN MHOTOYT'OJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nonoous

26

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

27

HOBTOpCHI/IeI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB'

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUY yTriia

33

CrepeomeTpHuuecKue 3a/1auu, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajuiejcnuieaa

35

O0BEM npsAMOi IPU3MBI

36

CTepeOMeTpI/ILICCKI/Ie 3aga4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM

37 HPSIMOM IIPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO

38 onpenenéHHoro uurerpaina. Oopém
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TENI ¢ IOMOIIBIO

39 onpenenéHHoro uuTerpana. OopEm
A PAMHUJTBI

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

A1 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

4 CrepeoMeTprYeCKUe 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYeCcKUE 3a/1a4M, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE C 00BEMOM ITUPAMHUIBI

46 [Tpumenenune o0bEMOB. Boruncienune
paccTOsIHUA 10 TIOCKOCTH

47 KonTtponrHas padora "O6béM
MHOTOTpaHHUKa"

43 Hunuuapuyeckass HOBEPXHOCTb,

oOpa3yoIne UIHHIPTIECKON




IMOBEPXHOCTH

Hunuuap. [psamoi KpyroBoi HUAIUHAP.

49 [Inomans MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnme
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

57 VYceuénnblil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaape 60KOBOY MOBEPXHOCTH M TMOJTHOM
MIOBEPXHOCTH KOHYCa
CrepeomeTpuuecKHe 3aauu Ha

55 JIOKa3aTeJIbCTBO U BEIUHCIICHHE,
IIOCTPOEHHEM CEUEHUH LMIMHApa, KOHYyca
CrepeomeTpuuecKkue 3a1auu Ha

56 JI0Ka3aTeyIbCTBO U BHIYMCIICHHE,
IIOCTPOEHHEM CEUEHUH LMINHApa, KOHYyca

57 [Ipuknaanele 3aauu, CBsI3aHHbIE C
LWJIAHAPOM

53 [Ipuknaanele 3a1a4u, CBSI3aHHbIE C
LHWIAHAPOM

59 Coepa u map
[lepeceuenue cgepsl U m1apa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdeps! miockoctsto. Bua u
n300pakeHue mapa

61 [epeceuenue cepsl U mapa ¢ IIOCKOCTHIO.




Kacanue mrapa u cdepsi miaockoctsro. Bun u
n300pakeHue mapa

Ypasaenwne chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha

64 JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE
co cdepoii U mapoM, IOCTPOCHUEM UX
CEYECHMH TUIOCKOCTHIO
CrepeomeTpuyeCcKHe 3a/1a4yu Ha

65 JTOKAa3aTeNIbCTBO U BBIYUCIIEHUE, CBS3aHHBIE
co cdepoii U mapoM, TOCTPOECHUEM UX
CEYECHMI TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHHIE
nonoous

68 Pa3znuunble koMOMHALIMY TeJ BpalllEeHUs U
MHOTOTPaHHUKOB

69 3anauyu no teme "Terna U NOBEPXHOCTH
BpaieHus"

70 3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

71 KonTtposnpHas padota "Tena 1 moOBEpXHOCTH
BpaiieHus"

7 O06wém nununpa. Teopema 06 00bEMeE

IpsAMOro NUJIMHApa




73

Brruncnenue 00bEMOB TN ¢ TOMOIIHIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

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

76

[Tpuknagaeie 3agaun mo teme "OOBEMBI U
TIJTOIAIU TTIOBEpXHOCTEHN Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [lnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapPOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
I01mabo cepbl. COOTHOMICHUS MEXKTY
IJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
OT0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mopo0uu.
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