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['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHus, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUCHHS JUCIUILTUH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIATb W ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
¢uznueckux 3aaau.

[lenb ocBoeHus nporpaMmbl yue6Horo Kypca «I'eomerpusi» Ha yriyOaéHHOM
YPOBHE — pa3BUTUE WMHAMBUAYAJIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  OoOeclieyeHHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKMX 3HAHUM U JACUCTBUI,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX ISl YCIEIIHOT0 Npo(heCCUOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUHM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIIUX MATEMATHYECKMX MOJEISAX, MO3BOJIAIOLIMX ONMCBHIBATH M H3ydaTb
pa3HbIE SABJICHUS OKPYKAOLIEr0 MUPA, 3HAHWE MOHATUIHOIO ariapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  TMOHSTUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MHpPE MHOTOTPAaHHHWKM M TeJla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUS
MaTeMaTHUYECKUX TEeOpHil, (opMHpOoBaHME MOHUMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeIbCTB W aJITOPUTMOB
pelmeHns, YMEHUsI UX IPUMEHATb, IIPOBOAUTH OKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHSI O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4YaronMxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI pPaclo3HABATh TMPOSBICHUS TC€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CUTYAlMsIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX yMEHUH  pacmpenensercai He  TOJbKO  T0
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeIEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamianuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ycnmoBus i auddepeHumHanuu O0OydeHMSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECeunuTh YriyoJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOHKCHUIO H3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNbHOTO MpOEKTUpoBaHUs. I300paxeHue
¢Guryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuieibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapaulelieuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEeHIUKYISpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMON M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB LIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunienn, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie] W €ro  CBOMCTBA.
Kparuaiimime mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamMuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS NPHU3MA H



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUPaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANpPAaBJIEHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpPA U
KOOpJMHATaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUsS:
UWJIMHAP, KOHYC, YyCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTo
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapalielibHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmoyronbHas
cucTteMa KoopauHat B npocTpaHcTBe. Koopanuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEpPEeHoC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  O0IIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMAaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JEATENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWA JUIsl pemieHus 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW JESITeIbHOCTH, ATAaroB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUS:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIINE, YCIIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKIACHUSIX, MPEAjiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOT0 00bEeKTa, IBJICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh O0OOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUSA MO XOAY PEIICHUS 3a7auH,
KOMMEHTUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXKICHUSA C CYXIACHUSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOMPATh CIIOCOO pEIIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJIa/J€Th  HABbIKAMU  I[IO3HABAaTEJIbHOM  pediieKCMM  KaK  OCO3HAaHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
cnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYXAAaTh MPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaHJbI, OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3aa4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B NPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaieenunes, Kyo);

e KJIaCCH(PUIIMPOBATh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHHUS  JJIS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJIHSITH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA TUIOCKOCTh, BBIMIOJHATH U300pakeHus: puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCITH IUIONIAAM  [OBEPXHOCTEH  MHOTOIPAHHUKOB  (IpU3Ma,
nupamMua), FeOMETPUUYECKUX TEN ¢ TPUMEHEHuEM QopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJIEKaTh, MPEOOPA30OBBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B
mpoiiecce MOMCKAa  pelieHUusT MaTeMaTU4ecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbI, MOJAEIUPOBATh peajbHBIE CHUTyaIllMd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJauH,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e HMETHh TMPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUM Kak
COCTAaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTSAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIOokKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIWYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOI00HBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4l HA BBIYMCIICHUE YIIIOB MEXKIY IMPSIMBIMU
U IUIOCKOCTSIMU, BBIUHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS IWJIMHIIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHMUS;

IPUMEHATh TEOMETPUYECKHE (aKThl IJISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpOLlECCE IMOUCKA  pEHICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMBsl Bcero o0pasoBare/ibHbIC
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuro 23 1
’ B3anMHOe pacnonokeHue npsmsIx B 6 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g 0
IIPOCTPAHCTBE
4 HepneHL[HIEyJI;IpHOCTL HIPSIMBIX U )5 0.5
IJIOCKOCTEHN B IIPOCTPAHCTBE
5 Vbl U paccTosTHUS 16 0.5
6 MHororpanHuku 7 1
BexkTopsl B IpocTpaHCTBE 12 0
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 |
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jl:;n Tema ypoxka Beero Kontposbubie IIpakrnueckue fI[:yT:eHnﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoThbI pecypenr

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha

1 PHEYHIE TIIOCKROCTH, TApa LTIEILHEIX 1 https://m.eds00.ru/588c85b2
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
IlonsTs crepeoMeTpun: TOUKa,
psimasi, JI0CKOCTh, IIPOCTPAHCTBO.

) OcHoBHbIE NpaBUiIa U300paKeHUs Ha 1 hitps:/m.cdsoo.ru/ddedafc?
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs

3 IJIOCKOCTH, TEpECEeKAIOLINeCs psMast 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
[TonsaTus: nepecekaromuecs

4 IUIOCKOCTH, IIEPECEKAIOIINECs MpsiMast 1 https://m.edsoo.ru/76122161
U TUIOCKOCTb; IOJTYIIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHne

5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7faS3e
¢buryp, HecyIecTBYIOIIMX 0OBEKTOB

6 MHOrorpaRHITKit, H300paxkeHie 1 https://m.edsoo.ru/4284besb

MIPOCTEUIINX TPOCTPAHCTBEHHBIX



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

¢buryp, HeCyImeCTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24c9d86

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoOb! 3aaHus
MPSIMBIX | ITIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MTPSIMBIX
H IIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETAMHU

N300paxkeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPbIE TIPOXOIST
yepes ux péopa. M3o0paxenue
nepecevdeHus MOTydeHHBIX
mI0cKoCTel. PackpammBanne
IMOCTPOCHHBIX ceueHun Pa3sHBIMU
IBETAMH

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
NMEPECCUCHU A MOJTYUCHHBIX
mIockocTeil. PackpammBanne

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOIST
gyepes ux péopa. M3o0paxenue
nepeceyeHus OTyYSCHHBIX
IIocKocTeil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/9cf3b9bf

14

Merton cnenoB 1yl TOCTPOCHUS
CEUYEeHUU

https://m.edsoo.ru/1b2f91f7

15

16

17

18

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoICTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuii. CBOICTBaA NepeceuyeHuit
HPSIMBIX U IIJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamuae,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3naHue BBIHOCHBIX UepTexen U
3aIUCh 1IAroB MOCTPOEHUS

[TocTpoeHune ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha peOpax.
Co3aHue BBIHOCHBIX YepTexel u
3aIMCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

ITocTpoeHue ceueHuil B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHnue BEIHOCHBIX YEpPTEKEN U
3aMuch MIaroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue mnanumerpun: Teopema
0 MPONOPLHUOHATIBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUH

https://m.edsoo.ru/c5a497c4

23

24

25

Kontponbnas pabora "AKkcruombl
crepeomerpun. Ceuenus"

B3auMHoe pacnosioxkeHue npsMbIX B
npoctpancTse. CKpenBaronyecs
npsmsle. [Ipusnaku
CKpCHIUMBAIOINXCA IPSAMBIX.
[TapamiensHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOU
NapaJuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlEH Ha
JNaHHOM npsmoi. Jlemma o
[IEPECCUCHUH MapAIUICIIbHBIX MPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/abae516e

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamrenbHOCTB TPEX NPSIMBIX.

https://m.edsoo.ru/5al 1ad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

Teopema 0 TpEX mapamieabHbIX
npsambiX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJLJIEILHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapaylIeabHON
MIPOEKIINH

https://m.edsoo.ru/f275db49

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

https://m.edsoo.ru/7cadfa2f

29

30

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacrosoKEeHUEM MPSMBIX B
IIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD PSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPAJLIETBHOCTHIO
MPSIMBIX U IJTIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoeHue ceduenust, MPOXOIAIIETO
yepes3 TaHHYI0 MPSMYIO Ha YEPTEXKE U
MapayIeIbHOIO IPYTrOM MPSMOiA.

https://m.edsoo.ru/49ffaff1



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1

Pacuét oTHOILIEHUN

33

[MapannenbHas MpoeKus,
MPUMEHEHHE IS TIOCTPOCHUS
ceueHMi Ky0a 1 mapajuiesenumnesa.
CaoiicTBa napasienenurnena u
MIPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenpHbIE MIITOCKOCTH.
[Ipu3Haky napajienbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOAAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTH
M CIIEACTBHUS U3 HEE

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 MapajuIeIbHOCTU
MPSIMBIX NEpECEeYeHUs TPU
MepeceyeHn ! JIByX MapajiesbHbIX
IIJIOCKOCTEN TpeThen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
MapajuIeIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU IJIOCKOCTSMHU; O
IIEPECEUEHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTAMU

https://m.edsoo.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6¢c42af37

https://m.edsoo.ru/e157c6f7

38

39

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

HOBTOpCHI/ICZ TPUTOHOMCTPUA

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c



https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c

MMpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

40

41

CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue 1MH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiiesenure/ie

https://m.edsoo.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

42

IlepneHIMKyYIAPHOCTD NPSMOM U
mockocty. [Ipu3nak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/5682d452

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IUIOCKOCTHU

https://m.edsoo.ru/c93542b5

45

46

[ImockocTH U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/62fc55e3

https://m.edsoo.ru/76464a93

47

[lepnieHIuKynsIp 1 HAKIOHHAS.
IlocTpoenue nepneHuKyspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/818779¢7

48

[lepnieHIuKynsIp 1 HAKIOHHAS.
[TocTpoenne nepneHauKyIIsIpa us3
TOYKH Ha MPSIMYIO

https://m.edsoo0.ru/b9366929



https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
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49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

VYros Mexy CKpeBarOIUMUCS
HPSIMBIMU

https://m.edsoo.ru/7e55435¢e

https://m.edsoo.ru/4d5fb41d

52

ITouck neprneHMKyIspHBIX IPSIMBIX C

MTOMOIIBIO TEPIIEHINKYISIPHBIX
IIJIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

55

OproroHanbHOE MPOSKTUPOBAHNE
[TocTpoenue ceuenunit Kyoa, IPU3MBI,
NPaBUJILHON MUPaMHJIBI C TOMOIIBIO
OPTOTOHAIEHON TMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
NPaBUJILHON MUPAaMHJIBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU

https://m.edsoo.ru/c82fe87¢c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56c8faasd

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/bal7¢527

57

[Ipu3Hak nepneHauKyJISpHOCTH
MPAMON U TUIOCKOCTH KakK CIIEJCTBUE
CUMMETPUU

https://m.edsoo.ru/3b72c654

58

59

[IpaBuUnbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

IIpaBUIbHBIE MHOTOI'PAaHHUKHU.
Pacuér paccTosgHMi OT TOUKHU 10

https://m.edsoo.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119



https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
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IIIIOCKOCTH

60

61

Crnioco0sl OMyCTUTh
NEPIEHIUKYJIAPBl: CHMMETPHS, CIBUT
TOYKH I10 NapauIeIbHON IIPSAMOM
CaBur no HenapauieIbHON MpsiIMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/cb1b137c

https://m.edsoo.ru/2625aldb

62

CaBur no HenapauienbHON NpSIMOH,
WU3MEHEHUE PACCTOSHUIMA.
KontponbHas padota "B3anmHoe
pacmooKeHUe MPSMBIX U
I0CKOCTeH B mpocTpancTe (0,54)

0.5

https://m.edsoo.ru/bSbc8eec

63

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU
Ha IIJIOCKOCTHU, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

[ToBTOpEeHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

66

67

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy TIPSIMBIMH B
MHOTOTpaHHUKAX

JiByrpanssiil yroia. CBOMCTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yria
[lepnieH UKy pHBIE MIIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHIUKYIJISAPHBIX TUIOCKOCTEN

https://m.edsoo.ru/7dec35ee

https://m.edsoo.ru/3922fc23

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU

https://m.edsoo.ru/16¢95c3a



https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
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IIepeCEYEHU JIBYX IIJIOCKOCTEN
MEPIEeHIUKYIIAPHBIX TPEThei
IJI0CKOCTH

69

[IpssMOyTONBHBIN MTapauICICIUIIE;
KyO; u3MepeHusi, CBOiCTBa
IPSIMOYTOJIBHOTO IIapajuIeIICIIUIIEe1a

https://m.edsoo.ru/52c¢88814

70

71

72

Teopema o nuaroHaiu
MPSAMOYTOJIBHOTO MapajulesienuIieia u
CIEACTBHE U3 HEE

CTGPGOMeTpI/I‘-ICCKI/Ie U IIPUKIIAIHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IIIIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHUECCA
IIpsAMBIC, ITApaAJUICIIBHBIC IIIIOCKOCTH B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119e38

https://m.edsoo.ru/1144c324

73

74

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKpEUIMBAIOIIMNXCS MPAMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

Paccrosame oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

75

Brruncnenue pacctosHuA MEXIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHANKYIISIPHON
IJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéXrpaHHblid yroy, HepaBeHCTBA U

https://m.edsoo.ru/6e34b31e



https://m.edsoo.ru/52c88814
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TpexTpaHHbIX yriaoB. Teopema
ITudaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JJIsl TPEXIPAHHOI'O yIiia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 https://m.edsoo.ru/82ba2777
reo0JIe3M4eCKue JIMHUHU Ha 3eMIie
DneMeHThI ChEePUIECKON TeOMETPHH:
reoJIe3M4eCcKue JIMHUMU Ha 3eMIIe.

78 A : 0.5 https://m.edsoo.ru/69a7d942
Kontposnbnas padota "Yribl u
paccrosiHus" (0,54)
C N

79 " MCTEMATHSAMIA SHATHT " https://m.edsoo.ru/dd1173e8

MHOrorpaHHuK 1 €ro 3J1eMeHThbI

[Tupamuna. Buasl nupamu.

80 paMuz 8 PaMuA https://m.edsoo.ru/51ff5abc
[IpaBunpHas nupamuia
[Ipusma. IIpsama aKJIOHHA

81 PH3MA. T pAMaZ 1 HAJIOHHAA https://m.edsoo.ru/68bbSbec
npusMmbl. [IpaBunbHas npuzma
[IpssMo#t napainenenunes,

82 MIPSAMOYTOJIBHBIN MapaJuIeICIIUIIE], https://m.edsoo.ru/8515ba52
KyO
B € MHOTOrpa . Teopema

83 SIIYICILIE MEOTOTPAHTIIL. 1 EoPen https://m.eds00.ru/86151552
Olinepa
Brinykieie MHOTOTpanHuku. Teopema

84 Diinepa. [IpaBuiibHbIC U https://m.edsoo.ru/624c65¢7
MOJTYTIPaBUIILHBIE MHOTOTPAaHHUKH
KonTponbHas pabota

85 " 3 p " 1 https://m.edsoo.ru/9ac392¢8

MHororpanHuku

[TonsiTHe BeKTOpa Ha MJIOCKOCTH U B

86 P https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edsoo.ru/29ad6e37
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88 PaznocTs BekTOpOB 1 https://m.edsoo.ru/dal62dbc

89 [IpaBuno napamnenenumnena 1 https://m.edsoo.ru/a8bSabla

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OAHOMN 1 https://m.eds00.ru/92765464
IJIOCKOCTH

92 CkanspHoe pou3BeIcHNE 1 https://m.edsoo.ru/fd6b44as

93 Beraucienie yria Mexly BekTopamt 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226

98 O606H56HH6 1 CHCTeMATHSAHHA 1 https://m.edsoo.ru/22247¢8¢
3HaHUI

99 O6O6HjeHHe 11 CHCTEMATHSAMIA 1 https://m.edsoo.ru/ebl6c61a
3HaHUU
O06001eHne U cucTeMaTH3alus

100 3HaHU#. Torosas KOHTpOJIbHAA 1 0.5 https://m.edsoo.ru/eca25dd6
pabota
O06001eHne U cucTeMaTHu3alus

101 3HaHui. MIToroBast KOHTpoOJIbHAA 1 0.5 https://m.edsoo.ru/13be7183
paborta

102 Obobmerme i crCTeMATHI AL 1 https://m.eds00.ru/c8863892
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102 4

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HHUX IPU PELICHUU
’ reOMETPUYECKHX 3a1a4
73 OnepupoBaTb MNOHATHAMM: MApaJUICIBHOCT W MEPHEHAMKYIAPHOCTD
’ IPSIMBIX U IIJIOCKOCTEHN
74 KnaccupummpoBars B3aMMHOE pPACIOJOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJsl, TpaHU JABYI'PAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTb NOHATUAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 Pacno3HaBaTh OCHOBHBIE BHIbl MHOIOIPAHHUKOB (IIMpamMuzaa, IPU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate ~ MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBINYKIIbIE MHOTOTPAHHUKH, NPAaBUIbHbBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, NTapaljiesIenuIe/abl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHITh MPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOTPAaHHUKOB, UCTIOJb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO obOpasnam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHBIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUMX 3a7a4 Ha  BBIUKMCIICHUE
paccTosHUN MEXIy ABYMS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU
Pemate 3aaun Ha HaXOXKJAEGHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIM aIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOIbI IIpU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS MPSIMBIMU, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHHUEM (OpMyJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00BbEMaMu MOJOOHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPUS B INPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3Bnekarp, npeoOpa3oBbIBaTE W HMHTEPIPETUPOBATH HH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (PUrypax, NPpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTh reoMeTpuueckue (akThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPENIOJIaraloluX HECKOJBKO INAaroB pEIICHUsS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIE
CUTYyalluu ¥ NMPUMEHSATh U3yYEHHBIE MOHITUS B MPOLIECCE MOMCKA PELIECHUS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YEeCKHE  3a7add,  CBA3aHHBIE C  HAXO0XJICHUEM
reOMETPUUYECKUX BEIINYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yrolue
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHJP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOJTyYEHUsI TEJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE paciookeHne cepsl U MITOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHME LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpallICHUS,




TreOMETPHUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUIYypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS TEl
BpalIeHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aja4, MPEINOoNaralliiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO}KCHI/UI BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKuMn CBOﬁCTBaMH OHHU
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICITUIICAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBLIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomuth cymMMy BEKTOpPOB M MNpOM3BEJCHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJApPTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HHC nporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a1a4

6.22

IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HH, PACIIO3HABATh IPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh pealbHbIE




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIUPOBAHHOMN MPOOIEMbl, MOJECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBATHh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
r€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€e pacnosio;keHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsmMble. IlapauienpHOCTP MHPsMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTHM, CBOMCTBA MapajUleJbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: MCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJljIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEepHEHAUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXY MPSAMON U MIOCKOCTHIO, IBYTPAHHBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[TonsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3MblL. [lapannenenumnen, npsMOYTOJIbHBIN Mapajljiesienumnes u
ero cporcrtBa. [Iupammpa: n-yroyipHas NUpaMuad, TPAHUW W OCHOBAHHWE IMHPAMUIBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTbl Tpu3Mbl M nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMKJia U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUU B nupaMmuaax, napajiejicnmIicaax, MMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPAMOi mpu3Mbl. [1nommans 60KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IIPaBUIIBHOM NHpaMHUIbI, TEOpeMa O IUIOUIAJM YCECYEHHOM INUpPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOJIHON MTOBEPXHOCTH

Konunyeckasi moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoNaas MOBEpXHOCTH cdeprl. BzanmHoe
pacnosnoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab chepsl

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockocty M B npocTpaHCTBE. CIIO)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEeHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajlbHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHU 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCJIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM IO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
palMOHATBFHBIM TTOKA3aTeNleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUH 001Nt
JeNUTeNlb W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPAKEHHWH; yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OINCprupOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHU, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (yHKIMHM, HanOojblllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
UHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUHCISATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJIbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHHsS HAWIy4dlIero
pelieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; MNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOro MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHMS,
paunvoHanbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
ngorapupmuueckass (yHKIHMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pEIlIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JacTH yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apuMeTHuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpopManMi0 C TOMOMIBID TabJWIl W AWarpaMM; HCCIIEI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaliHOE

coObITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHysmm, koMOMHAaTOpHBIC (AKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA;, YMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSMBIC, ApaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IMIpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, IMII0MaIb
MOBEPXHOCTH NHUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, 00bEM KyOa,
NPSIMOYTOJIBHOTO  MapaJuleyIeNuIieia, MUPaMHUIbl, TPHU3MBI, [HAIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIupoBaTh ONpeAeNeHUsI U3y4aeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUpUKanuioo (GuUryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOIHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh MOHSATHSMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHHS TIPU
peIICHUU 3aJla4; HAXOJUTh T'COMETPHUYSCKHE BEIMYMHBI (IIMHA, YOI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(nmuHA, yroi, IIOMmaAb, OOBEM, IUIOMIAAL MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONA/lb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICNICIIUIeIa, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUpOBaATh MOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOJd MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOJ

JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHﬁ; YMCHHC pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypallbHOW cTereHH. J{eWCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJlbHbIE JOrapHUPMbI
JeiictBuTenpHble uucia. ApudMeTHYecKHe oONepalud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BBIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHHUS
23 Tpuronomerpuieckue ypaBHEHHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CUuCTeMBI THHERHBIX ypaBHEHHN. OIpeaenTellb MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBbl (yHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yaxmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (DYHKIMH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxokaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMUA Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. Jluarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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