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HOACHUTEJIBHAA 3AIIUCKA

['eomeTpus siBNIIETCS OHUM U3 0A30BBIX KYpPCOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK KaK OOECINEYMBAET BO3MOXKHOCTb M3Yy4YEHUS JTUCHUIUIMH
€CTEeCTBEHHO-HAYYHON HAIpPaBICHHOCTH M TMPEIMETOB TyMaHUTAPHOIO IIMKJIA.
[TockomnbKy J0oruueckoe MhllieHue, (opMUupyemMoe NMpu U3y4eHUr 00yUdaromuMuUcs
MOHSATUMHBIX OCHOB T'E€OMETPUH, NPHU JI0KA3aTEIbCTBE TEOPEM M IMOCTPOCHUU
LETIOYKH JJIOTUUECKUX YTBEPKJICHUM MPU PELICHUH Te€OMETPUUYECKUX 3a/1ad, YMEHUE
BBIJIBUTATb U OMNPOBEPraTh THUIOTE3bl HEMOCPEJCTBEHHO HCMONIB3YIOTCA MpU
pElIeHNH 3a/1a4 €CTECTBEHHO-HAyYHOTO I[UKJIA, B YACTHOCTH (PU3MUECKUX 3a/1au.

Llens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriyoJI€HHOM
YPOBHE — pa3BUTHE UHJIUBUAYAIBHBIX CIOCOOHOCTEN 00yHaroUUXCs MPU U3YUYECHUU
r€OMETPUHM, KaK COCTaBJsIONMIe TmpeamMeTHoM obnactu «MaremaTuka U
HH(pOpPMaATHUKa» yepe3 o0ecredeHre BO3MOKHOCTH IMTPUOOPETEHUS M UCTIOJIH30BaHHUS
OoJiee TITyOOKUX TEOMETPUUECKUX 3HAHUM U IEUCTBUH, cielU(UUHBIX TE€OMETPUH,
1 HEOOXOJIUMBIX JIJIsl YCHEUTHOTO MPOo¢deCCUOHABHOT0 00pa30BaHusl, CBI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKHU.

[IpuopuTeTHBIMU 3aJayaMu Kypca TE€OMETpPUU Ha YTIyOJIEHHOM YpPOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacuIupeHue MnpeCcTaBlIeHUs] 0 TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpbHI U
(dhopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TNPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BAKHEUIINX MAaTeMaTUYECKUX MOJIETSAX, MO3BOJAIONIUX OMNHUCHIBAaTh W HU3Yy4aTb
pa3HbI€ SBJIEHUS OKPY>KAIOIIETO MUPA, 3HAHUE MOHATUIHOTO araparta mno pasieiy
«CrepeomeTpusi» yueOHOTro Kypca reOMEeTpUH;

dbopmupoBaHue  yMEHHS  BIAJETh OCHOBHBIMU  TIOHSITUSMU O
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWCTBaMH, 3HAaHUE TEOPEM,
dbopMyll U yMEHUE UX MPUMEHSTh, YMEHHUS JI0KA3bIBaTb TEOPEMBI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI pEIICHUs 33714,

dbopMupoBaHUE YMEHHUS PaCliO3HaBATh HA YEPTEXKaX, MOJEISAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEINH,

dbopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO IMOCTPOCHUS
MaTeMaTU4YeCKUX Teopuid, (pOpMHUpPOBAHUE MOHUMAHUS POJIU AKCMOMATUKHU TPU
MPOBEICHUU PACCYKICHUMU;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMH JI0KA3aTeJIbCTB U aJIrOPUTMOB
pelIeHus, YMEHHUS UX IPUMEHSITh, MPOBOJUTH JIOKA3aTEIbHbBIE PACCYKICHUS B X0J1€
pelieHrs CTePEeOMETPUYECKUX 3aJad W 3ajad C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHue TPEACTABICHUSA O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU



000CHOBAaHUM MAaTEMAaTUYECKUX YTBEPKJIECHUM U POJIM aKCHOMATUKHU B MPOBEICHUU
JEAYKTUBHBIX PaCCyKICHUMN;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX H TBOPUYECKUX
crocoOHOCTEM 00yUaroImMXcsl, MO3HaBaTEIbHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIILICHUSI, THTEPECa K U3yYCHUIO TEOMETPHH;

dbopmupoBanue (PyHKIHMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHONM TE€OMETPHMU:
YMEHHSI PaAClO3HABaTh TMPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSL PEATbHBIX CHUTyallUid, HCCIEIOBaHMUS MOCTPOEHHBIX MOJIETEH,
MHTEPIPETALUU TOTYYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJEPKATEIBHBIMU JIMHUSIMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBasatoTcsa: «lIpsMble H  IDIOCKOCTH B HPOCTPAHCTBEY,
«Mnororpannukmn», «Tema  BpameHusi», «BeKTOppl W KOOpPAWHATHI B
MPOCTPAHCTBE», «J[BUKEHUSI B MPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY, PEJICBAHTHBIMYU TE€OMETPHUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachpenensercss HE  TOJIbKO IO
COJIepKaTeNbHbIM JTUHUAM, HO U 10 rojam oOyuenus. CoaepkaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHus DenepanbHoi padboueit
MpOrpaMMbl, pacrpefe€HHbBIM 0 rojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKuUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUIIUAIILHBIM BOIPOCAaM 00yYaromuecs
oOpamaiuch HEOJAHOKpPATHO. DTO TMO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU TOHSATUSAMH U HaBBIKAMHU MOCIE0BATEIBbHO U MOCTYNATEIbHO, C
cOOJII0ICHUEM TTPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEICTaBICHUN OOyYarolUXCs, PACIIUPSS U YIIIyOsis
e€, 00pasysi IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexo kK U3yYEHUIO T€OMETPUH HA YITyOJIEHHOM YPOBHE MO3BOJISCT:

co3math  ycinoBus s auddepeHuranuu  o0ydeHHs, HOCTPOEHUS
WHJVMBUAYaIbHBIX 00pa30BaTeNbHBIX MpPOrpamM, oO0ecrneuuTh YriayOJaEéHHOe
M3YyUYEHHE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOTo nipeamera «MaremaTuka»;

MOATOTOBUTHh OOYYalOIUXCA K MPOJOKEHUIO HU3YYEHUS MaTEMaTUKU C
yu€ToM BbIOOpa Oynmyuied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
orBogutcsa 204 gaca: B 10 knacce — 102 gaca (3 yaca B Hegenmo), B 11 kimacce — 102
vaca (3 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KJIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpPUU. Touka, mOpsMas, IJIOCKOCTb,
npocTpadncTBO. [loHsiTHEe 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECs,
MapajyiebHbIE M CKpeIIMBarmomuecss npsMble. [Ipu3HaKu CKpemmrBarOIuXcs
npsaMbIX. [lapamnenbHOCTh TPSAMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: MApaIIJICIbHbBIC
MPSIMBIE B IPOCTPAHCTBE, MAPALIEIIbHOCTD TPEX MPAMBIX, TAPAJUIETbHOCTh IPSIMON
u 1iockoctu. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUeE
¢uryp. OCHOBHBIE CBOICTBAa MapajIeNbHOTO MpOeKTUpoBaHus. M300pakeHue
¢buryp B mapajuieiabHON MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXIY MPSAMBIMU B IIpoCTpaHCTBE. [lapannenbHOCTh MIOCKOCTEN: MapalieIbHbIE
IUIOCKOCTH, CBOICTBA MapaJUIENbHBIX IJIOCKOCTEMN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (UTYphl HA IJIOCKOCTH: TETpadJlp, HapajlieJenuIe],
MMOCTPOCHUE CEUECHUM.

[TeprieHAMKYJISIPHOCTH MPAMOMN U IUIOCKOCTH: MEPNEHANKYJISPHBIC NPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MaApaUICNbHBIE W NEPICHANKYJSPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEePIEHANKYIIAPHON IJIOCKOCTH. OproronanpHoe MIPOEKTUPOBAHUE.
[leprieHAUKYJISIp ¥ HAKJIOHHBIE. PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSTHUE
OT MPSMOU JI0 TNIOCKOCTH, MPOEKIHs GUTYPBI HA TUIOCKOCTh. [leprneHIuKyasipHOCTh
IJIOCKOCTEMN: MPHU3HAK MEPNEHAUKYISIPHOCTH JIBYX IUIOCKOCTed. Teopema 0 TpéEx
MEePIECHANKYJIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY MPSMOW U IIOCKOCTBIO, JBYTPAHHBIN
YIOJI, JUHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbIL.
CBoMCTBA IJIOCKUX YIJIOB MHOTOIPaHHOTO yriia. CBOMCTBA MIIOCKUX U IByTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JIJIsI TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buabsl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: Nn-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAsi U MOJHAs MOBEPXHOCTH MPU3MBL.
[Tapannenenunen, npsAMOYTOJIbHBIN NapajuIeICUNe] U ero cBorcTBa. KpaTuaiimue
MyTH HAa TOBEPXHOCTH MHOrorpaHHuka. Teopema OJinepa. IIpoctpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yronbHas nupamuia, IpaBuUibHAs U yCeUEHHAs
nupamunibl. CBolictBa pébep U OOKOBBIX TpaHEl MPaBWIbHOW MHUPAMUIBI.
[IpaBunpHBIE MHOTOTPAaHHUKH. IPaBUJIbHAS MPHU3Ma W NpaBWIbHAs NHUPAMUJA,



MpaBUIbHAS TPEYTOJIbHAS MMPaMUJIa U MPABWIbHBINA TETpa’ap, ky0. [IpeacraBnenue
O NPABUJIBHBIX MHOTOTPAHHUKAX OKTA3IP, NOJACKA3AP U UKOCABP.

Brluncnenue 3JI€MEHTOB MHOTOIPAaHHUKOB. péOpa, JAuaroHaiu, VIJIbL.
[Tnomans OOKOBOl MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPAMON MPU3MBI,
TJI0Ia/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMpsAMOi pu3Mbl. [Lnomanas
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOW NHUpaMUJbI, TeopemMa o
IUIOIIAAN YCEUEHHOU MUPAMU/IBI.

CumMmeTpusi B MNPOCTPAHCTBE. JIEMEHTHl CHMMETPUM MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHsi B TMpPaBUIBHOM MHOTOIPAHHUKE. CHUMMETPUS
MapajyieNenunea, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUS MPaBUIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAINPABJIEHHbBIE W MPOTHBOMNOJIOKHO
HaINpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. [[€ICTBHS C BEKTOPaMHU: CIOKEHHE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHHUE BEKTOpa Ha
yucio. CBOMCTBA CI0XKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHCIIO.
[TonsTe KOMIUIaHApHBIE BEKTOPHI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3lOKEHUHM BEKTOpAa 1O TPEM
HEKOMIUTAHapHbIM  BeKkTopam. lIpsmoyrosibHast  cuctemMa  KOOpPAMHAT B
npoctpanctBe. KoopanHaTel BekTopa. CBs3b MEXIAYy KOOPAWHATAMU BEKTOpPA H
KOOpJAMHATAMH TOYEK. YTOJI MeXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE

BEKTOPOB.
11 KJIIACC

Tesia BpalmeHnus

[ToHsITHS: MWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas MOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, OOpa3ytomue mnoBepxHocTed. Tena BpaieHus:
HUJUMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacrnonoxenue chepsl
U IUIOCKOCTH, KacaTesbHasl TIOCKOCTh K cepe. M3o0paxeHue Ten BpalieHus Ha
miockocth. Pa3sépTka mummHapa u konyca. CuMmMetpust chepsl 1 mapa.

O06véM. OcHOBHBIE CBOHCTBAa O00BEMOB Tel. Teopema 00 00BEME
MPSMOYTOJILHOTO TapajuieNienurnena 1 ciaeactBuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOW TPHU3MBI, IIWIMHIpA, TUpaMuabl 1 KoHyca. OOBEM mapa u mapoBOro
CerMeHTa.

KoMOuHnanuu Tenm BpameHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BhmcaHHas B
UUJIUHIpP, OMNHCaHHas oOKoJio IwmiauHapa. Ilepeceyenue cdepsl u Mmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OTIMCAHHOTO OKO0JIO cdepbl, cdepbl, BIMCAHHON B MHOTOTPAHHUK WU TEJO
BpAIICHWS.



[Tnomans MOBEPXHOCTH LUIMHApPA, KOHYycCa, MIomanas chepbl u e€ yacTei.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH ITOBEPXHOCTEH
noaoOHbIx Quryp. IlpeoOpazoBanue momobusi, romorerus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne ceueHnii MHOIOTPAHHUKOB U TEJ BPAIIEHUS: CEUEHUS HIJIHHAPA
(mapaJyieIbHO W MEPHeHIUKYJSIPHO OCH), CeueHHs KoHyca (mapajuieiibHbIC
OCHOBAHUIO M TPOXOJISIINE Yepe3 BEPIINHY), CCUCHHUS IIapa, METObI TIOCTPOCHUS
CEUEHHMI. METOJ CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B npoctpancTee. Onepanuu HaJl BEKTOpamMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHHS. [IpsamoyronpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa 1o
6a3ucy. KoopamHaTHO-BEKTOPHBIN METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1a4.

/IBHKeHHUs] B IPOCTPAHCTBE

JIBxkenust npoctpanctBa. OToOpaxeHus. [IBH>KeHUsT U paBEHCTBO (UTYD.
OOmue cBoicTBa JBWKEHUM. Buasl ABWKEHUN. MapaUIeNbHBIM TEpPEHOC,
LHEHTPpAJIbHAA CUMMETPUS, 3€pKaJIbHAsi CHMMETPHs, MOBOPOT BOKPYL MPSMOM.
[IpeobpazoBanus nonobus. [psamas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHcKoe BOCTIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIUKN 00YyYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBIECHHM, Mpoleayp
rpakJaHckoro  obmiectBa  (BBIOOpPBI,  ONMPOCBI W Jpyroe), yMCHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
(GYHKIUSMU U Ha3HAYEHUEM,

2) NIaTpHOTHYECKOE BOCIIMTAHHE!

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIaHCKON MACHTUYHOCTH, YBOXKECHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIOJb30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapojaa, cHhOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3THUUYECKOTO IMOBEJICHUS, CBSI3AHHOTO C MPAKTHYECKUM
MIPUMEHEHHUEM JOCTHXKCHUN HAYKU U JEATeNbHOCTbIO YU€HOr0, OCO3HAHUE JIMUHOTO
BKJIa/la B IOCTPOEHUE YCTOMYUBOIO OYyIIEro;

4) 3cTeTHYeCKOEe BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, PEUICHUHN, pacCyKIECHUM, BOCIPUUMUYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA,;

5) puznueckoe BOCIUTAHHE!

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K
CBOEMY 3JIOPOBBIO (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH |
OTIbIXa, peryjspHas (pu3udeckas aKTUBHOCTB), (PU3NYECKOE COBEPIICHCTBOBAHUEC
MIPU 3aHITUSX CIIOPTUBHO-03/J0POBUTEIILHON 1€ TEIHHOCTBIO;

6) Tpy10BO€E BOCIIUTAHUE:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  cepam  MPodEeCCHOHANBHOW  NESITENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKECHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymielt mnpodeccud U pealu30BbIBATh COOCTBEHHBIE JKM3HECHHbBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHHUIO U



caM0oOOpa30BaHUI0 HA MPOTSHKEHUUM BCEUM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;

7) 3K0JI0rHYecK0Oe BOCIIUTAHHE:!

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON  KyJIbTYpbl, TOHUMAHUE BIIHUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHOU U COLUAIBHOMN
Cpezbl, 0CO3HAHUE TJI00AIBHOTO XapaKTepa AKOJOTHUYECKUX MPOoOIeM, OpUEHTAITUS
Ha MPUMEHEHHWE MaTEeMaTHYCCKUX 3HAHUW [JI1 peIIeHUs 3a7ad B 00JacTH
OKpYXaloIIeH Cpeapl, IUIAHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOKHBIX
MOCTIECTBUM JIJIS1 OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOTO TO3HAHMS :

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MaTEMaTUYECKOU
HayKH Kak cpepbl YeTOBEUECKOHN AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
IJI pa3BUTHS LIUBWIM3AIMM, OBJIAJCHHUE SA3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKOU
KYJIbTYpOU KaK CPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH MTPOEKTHY IO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YYeOHbIE NeiiCTBUSA

Bba3oBble 1oruvyeckue aeiicTBUA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTeMaTUYECKHUX
OOBEKTOB, TMOHSTUM, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBATh
onpeieNIeHUs MOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIIIH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPABHEHUSI, KpUTEPHUU MPOBOJIUMOTO aHAIN3a;

BOCIIPUHUMATh,  (OPMYJIUpPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, €AMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSX, MpeAsiaraTb KPUTECPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTHUBOPEUUN;

JienaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
WHYKTUBHBIX YMO3AKIIIOUCHHH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIPHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsIMBbIC ¥ OT MMPOTUBHOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOIUTEH IPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBO/IBI,

BBIOMpATh CIOCO0 pelleHus Yy4eOHOW 3amaud  (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB pElICHUS, BRIOUpATh HanboIee MOAXOIAUUN ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKne AeiCTBUS



MCII0JI30BaTh BOIIPOCHl KaK MCCIEI0BATEIbCKU MHCTPYMEHT MO3HaHUS,
dbopmynupoBath  BONPOCH,  (DUKCUPYIOIIME  MPOTUBOpEUYHE,  MIpodJemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3ULIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATENIHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMAaTHYECKOro 0ObEKTa, SBJICHUS, POLECcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMH, SIBICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOJBI MO pe3yjbTaTaM
NPOBENEHHOIO  HAOJIOJIEHUS,  UCCIENOBaHUsA, OLICHUBaTh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OILECHHIA;

IIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TAaKXKe BBIIBUIaTh
MIPEATOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISBJISITh JAeUIUTHI MHPOpMAIIMK, JaHHBIX, HEOOXOJIUMBIX ISl OTBETa Ha
BOIIPOC U JJIs pELICHUs 3a]auH;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(OPMALIUIO PAa3IMYHBIX BUJIOB U (JOpM
IIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMALIMIO, TPEJICTABIATh €€ B PA3IMYHBIX (PopMax,
WTIOCTPUPOBATh TpahUuECcKH;

OLICHMBATh HaJEXHOCTD uH(popMauu o CaMOCTOATEIBHO
c(hopMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIE yHHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO1enne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKIECHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIIMHU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS] MO XOJy peUIeHUus 3aJlayu,
KOMMEHTHPOBATh MOJYUYCHHBINH PE3yJIbTaT;

B X0J/ie OOCYXXJICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBI,
MpoOJeMbl, peIraeMoi 3ajayd, BBICKA3bIBaTh HJCH, HAICJICHHBICE Ha ITOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXICHHUS C CYXICHUSAMHU JPYTUX YYaCTHUKOB
nyajora, oOHapy»KHBaTh Pa3jWyde€ W CXOJICTBO IMO3UIIMM, B KOPPEKTHOU dopme
dbopmMyIHpoOBaTh pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/Jaul, YKCIEPUMEHTA, HCCIECIOBAHMUS,
MPOEKTa, CaMOCTOATEIBHO BHIOMpATh (GopMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3CHTAIUU U OCOOCHHOCTEN ayAUTOPHHU.

PeI‘yJISITI/IBHLIe YHuBEpCaJdbHbIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 33a/1aud, BBIOUpATh CrOCO0 pelieHus ¢
Y4ETOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM MHPOPMAIUU.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJIJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHON  pe(uieKCHUM  KakK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUIN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobamMu CaMOIMpPOBEPKH, CAMOKOHTPOJSL TMpoIlecca W pe3yibTaTa PEIICHHS
MaTeMaTHUECKOU 3a1auH;

MpEeABUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IPU PEIICHUU 3aJauH,
BHOCUTHh KOPPEKTUBHI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX,
HaWJICHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITH PUUNHBI
JOCTHXKEHUSI WM HEJOCTHXKEHUSI pe3yJIbTaTOB AESTEIbHOCTH, HAXOJUTh OLINOKY,
J1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€TEIbHOCTD!

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboThl MpU peHieHuH YYEOHBIX 3ajady, NPUHUMATH I1eJIb COBMECTHOMU
JEATENbHOCTH, IJIAHUPOBATh OpPraHU3aIlMI0 COBMECTHOW pabOThI, paclpeneisiTh
BUJIBI pa0OT, IOroBapuBaThCs, 00CYKAATh MPOLIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHSI HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX Gopmax padoTsl (00CYXKAcHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M UHBIC), BHITIOJHATH CBOIO YaCTh Pa0OTHI M KOOPIUHHPOBATH
CBOM JICUCTBUS C APYTUMU YJIE€HAMU KOMaH/IbI, OLIEHUBATH KA4ECTBO CBOEI0 BKJIAa
B O0mMI TOPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBUSI.

NPEIMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOyyaronuiicss HAy9uTCs:
CBOOOJHO ONEPUPOBATh OCHOBHBIMH TOHATHSAMHU CTEPEOMETPUHM MpPHU
pELICHNH 3a1a4 U [TPOBEICHUH MATEMATHUYECKUX PACCYKICHUMN;
IPUMEHSATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a7ay;
KJIACCU(UIIMPOBATh B3aMMHOE DPACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B POCTPAHCTBE;
CBOOOJHO ONEpPUPOBAaTHh MOHATUSAMHM, CBSI3AHHBIMU C yIjJaMud B
IPOCTPAHCTBE: MEXJy MPSAMBIMU B NPOCTPAHCTBE, MEXKIY HIpSIMOA U
IUIOCKOCTBIO;
CBOOOJHO ONIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU,



CBOOOJIHO PAacCIO3HABAaTh OCHOBHBIC BHUIBI MHOTOIPAaHHUKOB (MpU3Ma,
MUpaMHUJIA, PSIMOYTOJBHBIN Mapauieenunes, Ky0);
KJaccU(pUUUPOBATH ~ MHOTOIPAHHUKHM,  BbIOMpass  OCHOBaHUSA IS
KJIaccuukaimu;
CBOOOJIHO  ONEPUPOBAaTh  MOHITUSAMH, CBSI3aHHBIMU C  CEUYCHUEM
MHOT'OTPaHHUKOB TJIOCKOCTHIO;
BBITIOJTHSATh napasuielibHOe, LEHTPaJIbLHOE U OpPTOTrOHAIBHOE
MIPOEKTUPOBaHKE (DUTYP HA TIIOCKOCTh, BHIIOIHATH U300paxeHus Guryp Ha
MJIOCKOCTH;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOMAAM  TIOBEPXHOCTEH  MHOTOIPaHHUKOB  (TpU3Ma,
MUPaMHUJIA), TCOMETPHUSCKUX TeJI C MPUMEHEHHEM (opMyT;
CBOOOJIHO OTNEPUPOBATH MOHSITUSMH. CHMMETPUS B MPOCTPAHCTBE, LEHTP,
OCh U INIOCKOCTh CHMMETPUH, LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (PUTYPHI,
CBOOOJIHO OIEpUPOBATH MOHSATHUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE,;
BBITIOJTHSATH JEUCTBUS HAJl BEKTOPAMU,
pemaTth 3aJayd Ha JI0Ka3aTebCTBO MAaTEMaTHUUYECKUX OTHOIIEHUU U
HaX0XJICHUE TEOMETPUUECKUX BETUUYNH, TPUMEHSISI U3BECTHBIE METOIbI IPU
pelIeHNM MaTeMaTUYeCKUX 3a/lad TOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;
NPUMEHSITh MPOCTEHIINE TPOrpaMMHBIE CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI PU PEUICHUH CTEPEOMETPUUECKUX 3a]1ay;
U3BJIEKaTh, MpPEOOpPa30BbIBATh M HHTEPIPETUPOBATH HH(POpPMALNIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTrypax, MPEJCTABICHHYIO Ha
YepTekax U pUCYyHKAX;
NPUMEHSTh TOJYy4YCHHBbIE 3HAHWA Ha TMpaKTHKE. CpaBHUBaTh U
aHAJTU3UPOBATH PEANIbHBIE CUTYyallud, MPUMEHSITh U3yUYCHHBIC TMOHITUSA B
npolecce IOUCKA  pEeHIeHUs] MaTeMaTH4YecKu  Cc(OpMyJIUpPOBaAHHOM
npoOJieMbl, MOJEIUPOBATh pEAJIbHbIE CHUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, ammapara ajnreOpbl, pellaTh MPAKTHUYECKUE 3aJadH,
CBSI3aHHBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEJIUYNH;
UMETh NPEACTaBICHUS OO0 OCHOBHBIX A3Talax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4acTu (hyHJIaMEeHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOyvaronuiicss Hay4uTCs:



CBOOOJIHO OIEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMH C UUJIUHIPUYECKOMH,
KOHMYECKON U CcPepuvyecKod MOBEPXHOCTSIMHU, OOBSICHITH CIOCOOBI
MOJTYyYEHUS;

ONEPUPOBATH MOHATUSIMHU, CBI3AHHBIMHU C TE€JIAMU BPAILCHUS: [TUIUHAPOM,
KOHYCOM, c(hepoit u mapow,

pacro3HaBaTh Tejia BpamieHus (UWIMHIDP, KOHYC, cdepa ©W ImMap) u
OOBSCHSTH CIIOCOOBI MOTYYECHUS TE BpallCHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PacnoioxkeHue chepbl U MIOCKOCTH,
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM Tl BpalleHUs,
00BEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIlCHUS,
T€OMETPUYECKUX TEJ C IPUMEHEHHEM HOpPMYII;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3AHHBIMU C KOMOWHAIMSIMU Tel
BpallleHUss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHMK, BIHCAHHBIM B chepy u
OMMCaHHBIN 0K0J0 cdepsnl, chepa, BIMCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalleHUS;

BBIYUCIISITh COOTHOIICHUSI MEXIY TUIOMIAIIMU MOBEPXHOCTEN U 00bEMamMu
MOJOOHBIX TEI,

U300pakaTb W3ydaeMble (UTYpPBI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHUS,

U3BJIEKAaTh, HWHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HUH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTrypax, MPEeJCTABICHHYIO Ha
YepTekax U pUCyHKAX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE,;

BBITIOJTHATH ONIEpalliy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHUCTEME KOOPAUHAT;
penaTh reOMEeTPUYECKHUE 3a/1a4i Ha BBIUKCIICHUE YTIIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKHU JI0 MJIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEUICHUH;
CBOOOJIHO ONEpPUPOBAaTh TOHSITUAMH, CBS3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBU)KCHHM;

BBITIOJTHATh U300paKEHUSI MHOTOTPAHHUKOB U TeNl BpAIlEHHUS MpU
MapajuieIbHOM  TMEPEHOCE, I[EHTPAJIbHOM CUMMETPHUM, 3€pKaJbHOH
CUMMETPHUH, TPU TOBOPOTE BOKPYT MPSAMOI, IpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BpAICHUS. CEUCHUS LUIUHIpA
(mapaJiIe)IbHO W MEPIICHIUKYIIIPHO OCH), CEUCHHUs KoHyca (mapajuieibHbIe
OCHOBAHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CCUCHHUS I1apa;
UCIIOJB30BATh METO/bl TOCTPOCHHSI CEUCHHI: METOJA CIEI0B, METOA
BHYTPEHHETO MPOECKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSITh TFeoMeTpudecKkre (AKThI ISl PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEAINOJIaraloliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBHUS
MIPUMEHEHUS 33/I1aHbl B SIBHOU U HESIBHOU (hopMe;

pemaTth 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIIECHUU U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKHX 3a/aY,

MIPUMEHSITh MMOJyUYCHHbIC 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AaHAJIU3UPOBATh
U OICHUBATh pealbHblE CUTyalldd, NPUMEHATh H3y4YEHHBIE MOHSTHUSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTeMaTH4eCKu
chopMyIHPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pEaJIbHbIE CUTyallud Ha
S3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIOIb30BaHUEM
F€OMETPUYECKUX TMOHITUH M TEopeM, ammapara aireOpbl, pemarhb
MpPaKTUUYECKUE 3a/lauM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH;

MMETh NPEACTaBICHUS OO0 OCHOBHBIX ATalax Pa3BUTUS TE€OMETPUM KaK
COCTaBHOM 4acTu (hyHJIaMEeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KonnuyectBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudposbie)
KonTtpoubnbie | IlpakTnueckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru/
1 BBenenue B cTepeoMeTpuIo 23 1 2 https://www.yaklass.ru/
B3anMHOe pacnosiokeHue IpsiMbIX B https://resh.edu.ru/
2 6 0 1 .
[IPOCTPAHCTBE https://www.yaklass.ru/
3 [TapaienbHOCTB IPSMBIX U IIJIOCKOCTEH B 10 1 0 https://resh.edu.ru/
[IPOCTPAHCTBE https://www.yaklass.ru/
IlepnieHIUKYISAPHOCTD MPSIMBIX U https://resh.edu.ru/
4 . 25 1 1 .
IJIOCKOCTEW B IIPOCTPAHCTBE https://www.yaklass.ru/
https://resh.edu.ru/
> YTIIbL H pacCTOSHHS 16 ! 0 https://www.yaklass.ru/
https://resh.edu.ru/
6 MrororpanHuicH ! ! 0 https://www.yaklass.ru/
https://resh.edu.ru/
7 Bekrtopsl B mpocTpaHCcTBE 12 0 0 https://www.yaklass.ru/
[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIHS https://resh.edu.ru/
8 . S) 1 0 )
3HAHUU https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 104 6 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Kontpouabnsie | IlpakTnueckune (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
https://resh.edu.ru/
1 AHaIMTHYECKasi TEOMETPHS 15 1 0 https://www.yaklass.ru/
[ToBTOpenue, o6o0IIeHNE U https://resh.edu.ru/
2 . 15 1 0 .
cucTeMaTu3alus 3HaHu! https://www.yaklass.ru/
i https://resh.edu.ru/
3 OO0BEM MHOTOTrpaHHUKA 17 1 0 https://www.yaklass.ru/
https://resh.edu.ru/
4 Tena ppamenns 24 ! 0 https://www.yaklass.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0 https://resh.edu.ru/
KPYIJIBIX T€ll https://www.yaklass.ru/
https://resh.edu.ru/
6 JlBrikenns > ! 0 https://www.yaklass.ru/
[ToBTOpenue, o6o0IIeHNE U https://resh.edu.ru/
7 5 17 2 0 .
cucTeMaTu3alus 3HaHu! https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos

Ne JdomoHuTebHass
Tema ypoka KonTtpoubnbie | IIpakTnueckue

n/n Bceero uHpopmanus

padoThI padoThI

OcHOBHBIE TIpaBHJIa H300paKECHUS Ha
1 PHUCYHKE MJIOCKOCTH, MapajlIENbHBIX MPSMBIX 1 0 0
(OTpe3KOB), cepeIuHbI OTpe3Ka

[TOHSTHS CTEPEOMETPHH: TOUKA, psMasl,
TUIOCKOCTh, POCTPaHCTBO. OCHOBHBIC

2 NpaBUiIa U300paKEHUS Ha PUCYHKE 1 0 0
IUIOCKOCTH, TMAPAJUICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIuHbI OTpe3Ka

[TonsiTHS: TIEpeceKaronuecs MIOCKOCTH,
3 NepeceKarImecs npsmasi U II0CKOCTb; 1 0 0
MOy TIPOCTPAHCTBO

[ToHsATHS: TIEpECeKAIOIIUECS IIOCKOCTH,
4 MepeceKaroIuecs mpsiMasi ¥ MI0CKOCTb; 1 0 0
MOJTIYTIPOCTPAHCTBO

MHororpanHuKH, H300paKeHHe MPOCTEUIIINX
5 MIPOCTPAHCTBEHHBIX (PUTYP, 1 0 0
HECYIIECTBYIOMINX 00BEKTOB

MHororpanHuKH, 1300paKeHHe MPOCTEHIINX
6 MIPOCTPAHCTBEHHBIX (PUTYP, 1 0 0
HECYIIECTBYIOMINX 00BEKTOB

AKCHOMBI CTEpPEOMETPHUH U IIEPBBIE

CIICACTBHUA U3 HUX




AKCHOMBI CTEpEOMETPHUH U IIEPBBIE

8 CJICZICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC

9 cienctBus U3 HUX. CocoObl 3a1aHus
NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH

10 N300pakeHne ceueHuii mupaMuIbl, KOTOphIe
MPOXOJAT uyepe3 ux péopa.

1 N3o0paxenue ceueHmii Ky0a, KOTOpbIe
MIPOXOJIAT Yepe3 ero péodpa.

12 N300pakeHne ceueHuii mpu3Mbl, KOTOpPbIE
MPOXOJAT uepe3 ee pédpa.

13 N300paxkeHne ceueHuil nmupamMuasl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOJIAT Yepes ux peéopa.

14 Merton ciaeaoB uisi HOCTPOCHUS CEUYEHU I
Merton cesioB it IOCTPOCHUS CEUECHUH.

15 CaolicTBa nepece4eHn MpsSIMBIX U
IIJIOCKOCTEH
Merton cresioB Uit HIOCTPOCHUS CEUEHUH.

16 IIpuMeHeHre CBOMCTB EpEeCeYEHUN MPSMBIX
U IIJIOCKOCTEH

17 [Toctpoenue ceuenuii B nmupamuie, Kyoe mo
TpEéM TOUKaM Ha pEOpax
[TocTpoenue cevenuii B nmupamuie, Kyoe mo

18 TpéM Toukam Ha péopax. Co3znanue

BBIHOCHBIX YEPTEXKEeW U 3alKCh 111aroB
MOCTPOCHUS




19

[ToctpoeHue ceueHuii B mupamue, Kyoe.
Pacyerhl B ceueHUAX HA BRIHOCHBIX YepTexax

20

IToBTOpenue ianumerpuun: Teopema o
MPONOPIHOHANBEHBIX OTpe3kax. [lomodue
TPEYTOJIbHUKOB

21

IToBTrOpenue mranumerpun: Teopema
Memnenas. PacueThbl B ceueHUSIX Ha BLIHOCHBIX
yepTexKax.

22

Hcropus pa3BUTHs INIAHUMETPUU U
crepeoMerpuu. CuctemMaTu3auus u
0000ITIeHIE 3HAHHI 110 TeMe K AKCHOMBI
crepeomerpun. CeueHus»

23

KonrponsHas padora " AKCHOMBI
crepeoMerpun. Ceduenus "

24

B3anMHOe pacnoiokeHue IpsiMbIX B
npoctpancTBe. CKpELMBaIOLUECS TPSMBIE.
[Ipu3Haky CKpemUBaOMIUXCA PSAMBIX.
[TapauienpHble IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapaIlIeIIbHON
JAHHOM MPSIMOM, ITPOXOMSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA TaHHOU
npsMoi. Jlemma o nepeceyeHuun
MapaJuICIbHBIX NPSMBIX INIOCKOCTBIO

26

[TapamrensHOCTB Tpex MpsiMbIX. TeopeMa o
TpEX MapajulesIbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIIMXCA IIPSAMBIX




27

[MTapamiensHOe poekTupoBanue. OCHOBHBIC
CBOICTBa MapaJlIeIbHOTO MIPOSKTHPOBAHHSI.
N3006pakenue pa3Hbix Guryp B
NapajuIeJIbHON IIPOCKIUU

28

[lenTpanbHas npoekuus. Yroi c
COHAIPABJICHHBIMYU CTOPOHAMHU. YTOJI MEXKIY
IPSIMBIMU

29

3azauu Ha JOKa3aTebCTBO U MCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

30

[ToHsATHA: apaIIENbHOCTD NPSMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJUIEIbHOCTH IIPSIMOU U IJIOCKOCTH.
CaoiicTBa napauIeaIbHOCTU IPSIMON U
IIJIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
NapaJlIeIbHOCTHIO MPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYrou npsMou. Pacuér
OTHOILIEHUN

33

[MapannensHas IpoeKus, IPUMEHEHUE s
MIOCTPOCHHMSI CeUeHuH KyOa u
napauienenunena. CpolicTpa
napasuieNienumnea u Ipu3Mbl

34

[TapaynensHble wiockoctu. [Ipu3Haku
[apaJUIEIIbHOCTH JABYX IIJIOCKOCTEH




35

TeopeMa 0 nmapainsienbHOCTH U
€MHCTBEHHOCTH INIOCKOCTH, IPOXOASLIEN
4yepe3 TOUKY, HE MPUHAAJIeKAILYIO JaHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napajuieabHbIX MIOCKOCTEN: O
[apaJUIEIIbHOCTH IIPSIMBIX IIEPECEUCHHUS TIPU
NIEPECCUYCHNH JIBYX ITapaJlIeIbHBIX
IJIOCKOCTEN TPEThen

37

CBoiicTBa mapaieNbHBIX MIIOCKOCTEN: 00
OTpe3Kax MapajuIeNIbHBIX IPSIMBIX,
3aKII0YEHHBIX MEKy MapauIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUN NIPSIMOH C
JBYMS ITapaJuIEIbHBIMU IUIOCKOCTAMU

38

CucremaTu3zanys 3HaHUH U YMEHUH 110 TEME
«ITapannenbHOCT NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE»

39

Konrtponsnas padora Ne 2 o reme
««[TapaninenbHOCTh MPSAMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE»

40

[ToBropenue: reopema [Tudaropa Ha
IUIOCKOCTH

41

[ToBTOpEHUE: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTrOJIbHUKA

42

CBoiicTBa Ky0a 1 IPSIMOYTOJILHOTO
napajuiesaenunesa

43

Brruucnenue JUIMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM I1apajuleIIeuIe e




44

[lepnieHIUKYISAPHOCTD NPSMOU U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

45

[lepnieHIUKYIAPHOCTD NPSMOU U TUIOCKOCTH.
[Ipu3Hak nepneHuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

46

Teopema 0 CylIECTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, TPOXOISAILEH
yepe3 TOUKY IMPOCTPAHCTBA U
MEPIIEHANKYISPHOM K TUIOCKOCTH

47

[11oCcKOCTH U EPIEHAUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

48

[InocKkOCTH ¥ EPIEHAUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

49

Ilepnienpukymnsap u HakinoHHas. [loctpoenue
MIEPIEHAUKYIISIPA U3 TOUYKHU HA MPAMYIO

50

Ilepnenaukymnsap u HakinoHHas. [loctpoenue
MEPIEHAUKYIISIPA U3 TOUYKHU HA NPAMYIO

51

Teopema o Tpéx neprnenaukyspax (mpsimas
U oOpatHasi)

52

Teopema o Tpéx neprnenaukyspax (mpsimas
U oOpatHasi)

53

Yron Mexay CKpelUBarOIUMUCS IPSIMbIMU

54

ITouck neprneHIuKyJIIpHBIX MPSIMBIX C
IIOMOILBIO NEPIEHAUKYIISPHBIX INIOCKOCTEN

55

OpToroHanbHOE NPOEKTUPOBAHNE




56

[TocTpoenue ceueHuit kyba, MpuU3MsI,
IIpaBUJILHON MUPaMUbI C TOMOILBIO
OPTOTOHAJILHOW MPOEKUUH

57

[TocTpoenue ceueHuit kyba, MpuU3MsI,
IIpaBUJILHON MUPaMUbI C TOMOILBIO
OPTOTOHAJILHOW MPOEKLUU

58

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m10ockocTy. Inockoctu cummerpuii B
MHOI'OIpaHHUKAX

59

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUH

60

IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 INIOCKOCTH

61

IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 INIOCKOCTH

62

CriocoObl OIYCTUTH NEPIIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOUYKH I10 NTapaJICIbHOU
IpsIMOI

63

CucremaTu3zanys 3HaHUH U YMEHUH 110 TEME
"[lepneHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEN B MPOCTpaHCTBE"

64

KonrpomnsHast padota Ne 3
"[lepneHIMKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

65

IToBTOpEHUE: YrOa MEXKIY NPAMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B IIPOM3BOJIBHOM
TPEYroJbHUKE, TEOPEMA KOCHHYCOB




66

IToBTOpEHME: yroi Mex Iy
CKPELIUBAIOIIUMUCS IPSMBIMU B
IIPOCTPAHCTBE

67

FCOMeTqueCKI/IG MCTOAbI BEIYUCIICHUA YIJId
MCXKAY NPSAMbIMU B MHOT'OI'paHHUKAX

68

JIByrpansblii yroy. CBONCTBO JTUHEUHBIX
YIJIOB IBYTPAHHOI'O yria

69

IlepnenaukynsipHble miuockoctu. CBoMCTBA
B3aMMHO NEPIEHIUKYJISIPHBIX INIOCKOCTEN

70

IIpu3Hak nepneHuKyIsIpHOCTH IUIOCKOCTEH;
Teopema O NpsMOM NEPECEUCHUs] IBYX
IIJIOCKOCTEM MEPIEHANUKYIIAPHBIX TPEThEU
IIJIOCKOCTH

71

[TpssMOyTOIBHBIN Mapajuienenumnesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesaenumnesa

72

TeopeMa 0 quaroHanu NpsAMOYIrOJbHOTO
napaJuleenuIe a u CIeICTBUE U3 HEE

73

CrepeomeTpuuecke U NpUKIaJHbIE 3a/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOI0KEHUEM
MPSAMBIX U INIOCKOCTH

74

IloBTOpEHME: CKPELIMBAIOIIUECS TIPSIMBIE,
napaieNbHble TUIOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHUKaX

75

ITapa napayenbHbIX IIIIOCKOCTEW HA
CKPELIUBAIOIIMXCS NPSMBIX, PACCTOSTHUE
MEXK/y CKPEIIHUBAIOIIUMUCS NPSIMBIMU B
IIPOCTBIX CUTYALMIX




76

Paccrosinue OT TOUKM J10 TIOCKOCTH,
paccTostHUE OT MPSAMOU JI0 MIIOCKOCTH

7

Beruncrienue paccTosHUNA MEXKy
CKPELIUBAOIMUMUCS IPSAMBIMU C TIOMOIIBIO
NEPIEHIUKYIISIPHOU IIIIOCKOCTH

78

TpéxrpaHHblll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB JJIs
TPEXTPAHHOTO yTJIa

79

DeMeHTHI CHEePUIECKO TeOMETPHH:
reoJIe3NYECKHUE JIMHNUU Ha 3eMile
CucremaTu3zanys 3HaHUH U YMEHUH 110 TEME
«YTIBl U PACCTOSTHUS»

80

Konrponsnas padora Ne 4 "Vribl u
paccrosiHus"

81

Cucremaruzanys 3HaHUNM 'MHOTrOrpaHHUK U
€ro 3JIEMEHTHI"

82

[Tupamupa. Buasl nupamua. [IpaBuiibHas
nupamMujia

83

[Ipusma. IIpsamas u HaKIIOHHAS TIPU3MBIL.
IIpaBunbHas npusma

84

IIpssMoit mapajutenenumes, NpsMOyIrOIbHbII
napauienenunes, Kyo

85

Beinykiieie MHOTOrpaHHuku. Teopema
Olinepa

86

Beinykiieie MHOTOrpaHHuku. Teopema
Olinepa. IIpaBuiibHBIE U OTyPaBUIIbHBIE
MHOTI'OTPaHHUKHU




87 KonrtponsHas padora Ne 5"Muororpanauxu” 1 1 0

88 E:iﬂ:;zl (1?:Ezopa Ha TUIOCKOCTH H B 1 0 0

89 Pa3znocTh BekTOpOB 1 0 0

90 [IpaBuio napanienenumnesa 1 0 0

91 CymMa BEKTOpOB 1 0 0

92 YMHOKEHHE BEKTOpa Ha YUCIIO0 1 0 0

93 Paznoxenue BekTopa 1o 6asucy Tpéx 1 0 0
BEKTOPOB, HE JISKAIUX B OJHON TNIOCKOCTH

94 CkasnsipHoe Ipou3BeCHNE 1 0 0

95 E;;‘z;gzz:zeyrna MEX/y BEKTOpaMH B 1 0 0

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 0 0

97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 0 0

98 O06o01menne 1 cucTeMaTu3alus 3HaHU| 110 1 0 0
TeMe «BekTopbr»

99 [ToBTropenue IlocTpoenue ceuenuit 1 0 0
IToBrOopenue IapainensHOCTh U

100 NEPIEHIUKYJISIPHOCTD MPSIMBIX B 1 0 0
MPOCTPaHCTBE

101 HToroBasi KOHTpoOJIbHAsA paboTa 1

102 O06o01meHre 1 cucTemMaTu3anus 3SHaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 4




11 KJIACC

KoaundyecTBo 4acoB

JdonmoHuTebHas
Nen/m | Tema ypoka Koutpoabubie | IlpakTudeckue
Bceero uHpopmanus
padoThI padoThI

1 IToBTOpenue Tems! "KoopauHarsl BeKTopa 0 0
Ha IUIOCKOCTH U B IPOCTPAHCTBE

9 IToBTOpenue tems! "CkansipHoe 0 0
IIPOU3BEACHNUE BEKTOPOB

3 IToBTOpEeHME TeMb! 'Bbluncienue yria 0 0
MEXy BEKTOpPaMHU B IPOCTPAHCTBE

4 [ToBTOpEHUE TEMBI 'Y paBHEHME TPSMOH, 0 0
IIPOXOJAIIEH Uuepe3 1B€ TOUKU

5 YpaBHEHUE UIOCKOCTH, HOPMaJlb, 0 0
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax

5 YpaBHEHUE IUIOCKOCTH, HOPMaJlb, 0 0
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 0 0

8 JInHelinble HEPaBEHCTBA, TUHENHOE 0 0
IIPOrpaMMUpPOBaHKE

9 JIuHeliHble HEPaBEHCTBA, TUHENHOE 0 0
IIPOrpaMMUpPOBAaHKE

10 AHanUTHYECKHE METO/IbI pacuyéra yria 0 0
MEX1y IPSIMBIMU B MHOI'OT'PaHHUKAX

1 AHanUTHYECKHE METO/IbI pacuyéra yria 0 0
MEX/y TUIOCKOCTSIMU B MHOTOI'PaHHUKAX

12 ®dopmyJiia pacCTOSHMSI OT TOUKH J10 0 0

IJIOCKOCTU B KOOpJAWHATAaX




HaxoxeHue pacCTOSIHUM OT TOYKHU 10

13
TUIOCKOCTH B KyOe

14 HaxoxeHne pacCTOSIHUN OT TOYKHU 10
IJIOCKOCTH B IIPaBUJIBHOW NUpamMuIe

15 KonrponsHas padora "Ananutuyeckas
reoMeTpus’

16 CeueHysi MHOTOIPaHHUKOB. CTaHAAPTHBIE
MHOTOTpaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB. METOJI CJIEI0B
CeueHysi MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, MEPECEUEHUS IPSIMBIX U
IJIOCKOCTEN

19 [TapannenpHble NPsIMBIE U TUIOCKOCTH
napajuleIbHblE CEYECHUS

20 [TapannenpHble NPsIMBIE U TUIOCKOCTH
pacy€T OTHOLIECHHI

21 [TapannenpHble NpsIMBIE U TUIOCKOCTH: YIJIBI
MEXy CKPEIIMBAOIIUMUCS IPIMBIMU
IlepnieHiuKyIsIpHBIE IPSMBIE U TUIOCKOCTH

99 CTaHJIapPTHBIE Napbl NEPIEHANKYIISIPHBIX
IUIOCKOCTEHN U NMPSAMBIX, CAMMETPUH
MHOTOI'PaHHUKOB

93 IlepnieHIuKyIsIpHBIE IPSMBIE U IUIOCKOCTH
TeopeMa O TpeX NEPIEHIUKYIIIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH:

BBIYHCJICHUA JJIMH B MHOT'OI'paHHUKaxX




25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI 1715 TUTOIIA e, cooOpaskeHus
o A00us

26

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
dbopMyIIBI 1715 TUTOIIA e, cooOpaskeHus
o H00us

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI 1715 TUTOIIA e, cooOpaskeHus
o400 s

28

[Inomanu ce4eHMit MHOTOIPaHHUKOB!
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs IO00HS

29

[Inomany ce4eHnit MHOTOI'PaHHUKOB!
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs IOJ00HS

30

Konrponsnas padora "[loBropenue:
MHOT'OTPaHHUKH, CEYEHUsI MHOTOIPAHHUKOB"

31

O06BéMm Tena. O6beM MPSIMOYTOIBHOTO
napaJienenumnena

32

3amaun 00 yABOEHHH Ky0Oa, 0 KBaJparype
Ky0a; 0 TpPUCEKLUH yria

33

CrepeomeTprudecKue 3aauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJuieNenuresa

34

HpI/IKHa,Z[HBIe 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMA MpAMOYTOJILHOT'O
napajujicjcnuiicaa

35

O0BEM MpsIMOI IPU3MBI




CrepeomeTpuuecKkue 3aauu, CBsI3aHHBIE C

3 BBIUHCIIEHUEM 00BEMOB IPSIMOM MPU3MBI

37 [Tpuknaanbie 3aa4u, CBsI3aHHBIE ¢ 00BEMOM
IIPSIMOM IIPU3MBI
Brruucnenne 06bEMOB Tell C TOMOUIBIO

38 ornpenenéHHoro uarerpana. Oosém
HAaKJIOHHOH IIPU3MBI
Brruucnenne 06bEMOB Tell C TOMOUIBIO

39 ornpenenéHHoro uarerpana. Oosém
MIIpaMU/IbI

40 ®opmyna 00bEMa upamuibl. OTHOIIEHUE
00BEMOB MHPAMH/L C OOLIUM yTIIOM

41 ®opmyna 00bEMa upamuibl. OTHOIIEHUE
00BEMOB MHPAMH/L C OOLITUM YTIIOM

42 CrepeomeTpruuecKue 3a7auu, CB3aHHbIE C
00bEMaMU HAKJIIOHHOM MTPU3MBI

43 CrepeomeTpruuecKue 3a7auu, CB3aHHbIE C
00BEMaMK THPaMUIBI
[Mpuxnanueie 3ana4n mo Teme "OO0bEMBI

44 Ten", cBsI3aHHbIE ¢ 00bEMOM HAKJIOHHON
IIPU3MBI

45 [Mpuxnanueie 3anaqn mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

16 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHUSA A0 INIOCKOCTH

47 Konrponsnas padora "O0bém

MHOTOTpaHHUKa"




[ummHapuyeckas MoBEPXHOCTD,

48 o0pa3yromue MUINHAPUIECKON
MOBEPXHOCTHU

49 HMunusap. [psmoi KpyroBol HUAIUHAD.
[1nomane MOBEpXHOCTH LIUJIMH]pA

50 Konuueckasi moBepXHOCTH, 00pa3yroliue
KOHMYeCKOoU noBepxHoctu. Konyc

51 CeueHue KOHyca MI0CKOCTHIO,
napajuieIbHON MIOCKOCTH OCHOBAHUS

59 VY ceuénHblil Konyc. M300pakeHne KOHyCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH M MOJTHON
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1auu Ha

55 JIOKA3aTEIbLCTBO U BLIUHUCIIEHHE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTeIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUM LUITUHIPA, KOHyCa

57 [IpuknagHeie 3aa4u, CBsI3aHHbBIE C
UUAITUHIPOM

58 [IpuknagHeie 3aa4u, CBsI3aHHbBIE C
UUAITUHIPOM

59 Coepa u map




60

[epeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue miapa u cdepsl miockocteto. Bun u
n300pakeHue mapa

61

[Tepeceuenue cdepsl 1 mIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockocteto. Bun u
n300pakeHue mapa

62

VYpaBuenue coepsl. [Inomans chepst u eé
yacTeu

63

Cummerpus cdepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHUI MIOCKOCTBIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO M BBIYMCIICHUE, CBSI3aHHBIC
co cepoii 1 mapom, MOCTPOSCHUEM UX
CEYEHUI MIOCKOCTBIO

66

[Tpuxnanueie 3a1a4n, cBsi3aHHbIE cO chepoit
U [IapoM

67

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHUCJICHUS B Opr)KHOCTI/I, CTaHI[apTHI:Ie
nonoous

68

Paznmuunsie KOMGI/IHaLII/II/I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

69

3anauu 1o Teme 'Tena ¥ NOBEPXHOCTH
BpaIICHUS

70

3anauu 1o Teme ''Tena ¥ MOBEPXHOCTH
BpaICHUS




71

KonrtponbHas padora "Tena u moBepxXHOCTH
BpaIllCHUS

72

O06wém nnnunaapa. Teopema 06 06bEMe
IIPSIMOTO LUAJIMHAPA

73

Brruucnenne 06bEMOB Tell C TOMOUIBIO
ornpenenéHHoro nuaTerpana. O6sEM KoHyca

74

[Tnomaay G0KOBOM 1 MOJTHOHN MOBEPXHOCTH
KOHyCa

75

CrepeomeTpuuecKkue 3aauu, CBsI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHPA, KOHYCa

76

[Ipuknagaeie 3agaun no Teme 'OO0BEMBI U
IJIOIIA/IM TIOBEPXHOCTEN Ted

7

O0BEM mapa u mapoBoro cextopa. Teopema
00 06béme mapa. [Tnomane chepsi.
CrepeomeTpruuecKue 3a7auu, CBI3aHHbIE C
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