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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpHU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
U3YYEHUU TEOMETPUM Yepe3 O00eCreYeHHe BO3MOXKHOCTU NPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacIMpeHne MPEICTABICHUS 0 TEOMETPUM KaK YaCTH MUPOBOM KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dbopMupoBaHHEe  yYMEHHUS ~ BIAQJeTh ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HaBaTh HA YePTEkKax, MOACISIX U B peaJbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJrOPUTMOB
pELIeHUs,, YMEHUSI UX HMPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECA K U3YUEHUIO TE€OMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBistorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBER,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJICIOBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHuManuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreurBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha YriayOJEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIHO0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HOpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa 0 TpEX MEPIEHIUKYIApaXx.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXrpaHHbId U MHOTOI'PAHHbIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OpPsAMOYTOJbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Ilugaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS HPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3IOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsimoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMHUIbl U KoHyca. O0BEM 1apa U MapoBOro
CerMEHTAa.

KoMOuHanuy Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cHUCTEMa KOOpAWHAT B mpocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BukeHUs W paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPEeHoC,
LHECHTpaJIbHAasl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0o Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHoro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTUST W 3HAYMMOCTH IS PA3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAecTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEoOpPa3oOBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMu  OOIIEHHS], SCHO, TOYHO, T'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (PopMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.



PerynsiTuBHbIe YHHBeEpCAJbHbIE YUeOHbIE TelCTBUS

Camoopranuzanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUsI 3a/1a4d, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENBHON  pedeKkcur KaK  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ynibTara pPelieHHs
MaTeMaTUYECKOM 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOMU
NeATEeILHOCTH, TIJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
YY9aCTHUKAaMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHUSAMH CTEPEOMETPUU TPHU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C YIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pAaCIO3HABaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

KJaccu(pUIMpOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  OMNEpUpPOBATh IOHATHUAMH, CBA3AHHBIMHM C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBITIOJIHATD napajiesibHOE, LEHTPAJILHOE u OpTOTOHAJIBLHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYII;

CBOOOJIHO OINEpPUPOBATh MOHATHSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUU
uryper;

CBOOOJTHO OIEpUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemiath 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUNU U
HAaXOXKJICHUE TEOMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIC METO/IbI
P PEIICHUH MAaTeMAaTHYECKUX 3aJ/1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CIIOHOCTH;

OPUMEHATh NPOCTEUIINE TNPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HMHQPOPMAIIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIydCHHBIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIllMH, MPUMEHATh MU3yYCHHBIC TOHSTHUS B
mpoilecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
npoOeMbl, MOJAEIUPOBATh peajbHblE CUTyallMd Ha SI3bIKE T'€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, amnmapara aiareOpbl, pemaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



K konmy 11 kiacca oOyyaronuiicss HAQy4uTCs:

CBOOOJHO ONEPUPOBATH MMOHATUSMH, CBSA3aHHBIMU C LHJIMHIPHYECKOM,
KOHMUYECKOW U CEepUuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBI3aHHBIMHU C TEJIAMH BpPAILCHUS: IIMIMHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U IMII0CKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB M TEJl BpallCHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJ BpalllCHMS,
TEOMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBS3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMHCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HJIA TEJIO
BpalCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHMSI TEJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIIECHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€PKaJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, peoOpazoBaHus moo0us;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYEHUS LHUIUHAPA
(mapanienbHO U MEPIEHIUKYISIPHO OCH), CEYEHUs] KOHYyca (mapaiyiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPIIMHY), CEUEHUS 1I1apa;



MCMOJIb30BaTh METOJBl TOCTPOEHUSI CEUYEHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TreoMeTpuueckre (akTbl ISl PEIICHHS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pelarh 3ajJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATh  TOJYYCHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBATD,
AHAJIM3UPOBAThH U OLICHUBATh PEAJIbHBIE CUTYALlU, IPUMEHSITh N3YUEHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  cHOpPMYJTUPOBAHHOW  TPOOJEMBbI,  MOJEIUPOBATH
pEalIbHBIE CHUTYAallMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTy (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUMA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 0
) B3anMHoe pacnionoxxeHue npsmbIx B 6 | 0
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g 0 0
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTB MPSIMBIX U )5 0 0
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1 0
6 MHororpaHHuKu 7 1 0
BexTops! B mpocTpaHcTBE 12 0 0
2 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckas reOMeTpHs 15 1 0
) [ToBTOpEHME, 0606LI.[CHI:I€ u 15 | 0
CUCTEMaTH3aI1s 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1 0
4 Tena BpameHus 24 1 0
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJbIX TEJ
6 JIBrokeHus 5 1 0
7 [ToBTOpCHME, 0606H_[eHI:Ie u 17 ) 0
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha pPUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKa,
npsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha
PUCYHKE TIJIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHBbIE NH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHs: Eepecekaronecs
TUTOCKOCTH, TTEPECEKAOIIHECs
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO

[TonsTHs: Eepecekaronecs
TUTOCKOCTH, TTePECEKAONIHeCs
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




buryp, HeCyIEeCTBYIOIINUX
00BEKTOB

MHororpaHHuKH, H300paxeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIINUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HEpPBbIE CIEJCTBUSI U3 HUX

https://m.edsoo.ru/S§UACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUH U
NIEPBbBIE CJIECJCTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HepBBIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.
O6o03HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
nepeceyeHus! MOIyYeHHbIX
nockocrel. PackpamyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
1[BETaMHU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui

MUPaMUJIbI, KyOa U IPU3MBIL,

KOTOPBIC MPOXOIAT Yepe3 UX 1
pEbpa. N3o0pakenue

HepeceUeHUs MOJTyUYSHHBIX

https://m.edsoo0.ru/XT1VCSWB2




12

IJI0CKOoCcTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
BETAMU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MMPOXOISAT Yepe3 uxX
pé€bpa. M3obpakenue
HepecevyeHUs MOTyICHHBIX
mockocrel. PackpammBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
[[BETaMHU

https://m.edsoo.ru/OSLAY6GMF

13

14

H3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
p€bpa. M3obpakenue
[IEpPEeCEeYCHUS MOTYYEHHBIX
nockocrel. Packpamvsanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
1IBETaMH

Meton cnenoB 115l TOCTPOEHUS
CEUYCHUN

https://m.edsoo.ru/EKWHLAW84

https://m.edsoo.ru/1JOON3100

15

16

17

Merton cnenoB Ui HOCTPOSHHUS
ceueHuii. CBoMCTBa nepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

MerTton cieoB JUisl MOCTPOEHUS
cedeHnii. CBOMCTBA nepecedyeHnit

MPSIMBIX U IIJIOCKOCTEN

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

23

Ha péopax. Co3/1aHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[Toctpoenue ceuennii B
nupamue, Kyoe o TpéM Toukam
Ha péopax. Co3iaHre BEIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[Toctpoenue ceuennii B
nupamue, Kyoe 1o TpéM Toukam
Ha péopax. Co3iaHre BEBIHOCHBIX
YEpTEKEH U 3aIUCh 1I1aroB
IIOCTPOEHUS

[ToBTOpEHUE TITAHUMETPHUH:
Teopema 0 IPOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIbHUKOB

IloBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
MJIAHUMETPUU U CTEPEOMETPUH

Kourponbsnaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1




24

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmsle.
[Ipu3Haky ckpemuBarOmMuXCs
npsimbix. [lapannenbHble npsMele
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

26

Teopema 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOU
IapaJyIeIbHOM TaHHOM IPSIMOM,
MPOXOJIAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILEeH Ha
JlaHHOU mpsimoii. JlemMma o
MEPECEUCHUH NapajuIesIbHbIX
MPSIMBIX [JIOCKOCTBIO

[TapamienbHOCTB TPEX MPSMBIX.
Teopema o TpEX MapaIeIbHBIX
npsaMeix. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

NnapajieIbHOTO IPOESKTUPOBAHUS. 1
N3o00paxenue pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

https://m.eds00.ru/03GR50WZV

28

[{eHTpanbHas npoeKus. YTOI C
COHAIIPABJICHHBIMU CTOPOHAMHU. 1
Yron Mexay npsiMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3ajgaun Ha JOKAa3aTeIbCTBO U
HCCIICIOBAHUE, CBSI3aHHBIC C 1
pacnonoxceHHeM HpﬂMLIX B

https://m.edsoo.ru/7W31COFG6




30

31

32

33

34

35

MIPOCTPAHCTBE

[ToHATHS: mapamIebHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocth. CBOMCTBa
[apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

['eomeTpuueckue 3agaun Ha
BBIUHUCIICHHE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1APAJVIEIBHOCTbIO
IIPSMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MIPOXOJSIIETO Yepe3 JaHHYIO
NPSIMYIO Ha YepTexe U
MapajuIebHOTO JIPYTrod MPSIMO.
Pacuér oTHOIIEHUI

[TapannensHas TpOEKIIUs,
MPUMEHEHHUE JJI TOCTPOSHUS
ceueHui kyda u
napauienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[TapanienbHble IOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IIJIOCKOCTEN

TeopeMa 0 MapaJuICIIbHOCTHU U
CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH_ICI\/'I 4gepe3 TOUKY, HEC

https://m.edsoo.ru/N18CUOO3L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV 88

https://m.edsoo.ru/2WG4W4XNO




36

37

MPUHAJICKAILYIO TAHHOM
IIJIOCKOCTH U CJIEACTBUSA U3 HEE

CBolicTBa napauiesbHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
NPSIMBIX [IEPECEUECHUS TIPU
MEPECEUECHUH IBYX
HapauIeIbHBIX MIOCKOCTEN
TpeTben

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXITY
IapaJuIEIbHBIMU TUIOCKOCTSAMH; O
IIEPECEUECHNUH NPSAMOU € ABYMS
MapasuiebHBIMU IIOCKOCTSIMU

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo0.ru/QLA4PYRAT

38

39

IToBTopenue: Teopema ITudaropa
Ha IJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJsenenuneaa

https://m.edsoo.ru/HYNIQ785Q

41

42

Brrunciienue 1iMH OTpE3KOB B
KyOe 1 mpsIMOYTOJIbBHOM
napajuieenunese

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEePNEHAUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockoctu. [Ipusnak
NEePHEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH
[Lnockoctu u

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/ WE3MTS4ES5

https://m.edsoo0.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91. 4ZCX

48

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOUYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

50

51

Teopema o Tpéx
nepreHuKysapax (npsmas u
oOpatHast)

Teopema o Tpéx
HNepreHIuKysApax (mpsmas u
oOpatHasi)

Yron Mmexay CKpenmBaromuMuUCs

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMBbIMHA

[Touck neprieHAUKyIApHBIX
HPSIMBIX C TOMOILBIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceueHuit kyoa,
MPU3MBIL, TPABUIIHOM MHUPaMHUJIbI
C IIOMOILBIO OPTOTOHAIIBHOU
POEKLINUU

[Toctpoenue ceuenuit kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBHOU
POEKLINUU

CummeTpus B IpOCTPAHCTBE
OTHOCHUTEIIBHO TJIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAaHHHUKAX

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/LIE703U3V

58

[IpaBusIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuii OT TOUKH 10
ILIOCKOCTH

Crioco0bl ONyCTHTh
NEePICHANKYIISPBL: CAMMETPUS,

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 MapajlIeIbHON
IPsIMO

Casur 1o HenapauieIbHON
MPSMOM, U3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/9OANVFE9E

62

KonTtponsnast padora "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEeHueE: yron Mexay
MPpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/Ie METOABI
BBIYUCIICHUA YIJIa MCKIAY
MMPpAMBIMH B MHOTOTpaHHHUKaX

JIByrpansslii yroa. CBONCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/ WBREU9US7

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/SH4CYFABO

67

[MepnieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEN

https://m.edsoo.ru/F1HM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOMN
MePEeCEeUCHUS ABYX MIOCKOCTEN

NEePNEHAUKYIISIPHBIX TPEThEU

https://m.edsoo0.ru/FYSTMQ43F




69

70

IIJIOCKOCTH

[IpssmMoyToaBHBII
napajuiesenumnes; Kyo;
U3MEpEHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunesa v ciieICTBUE
13 HeE

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

Crepeomerpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PacCIIOIOKECHUEM
NPSMBIX U ITIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHUE: CKpeNUBaAIOILAECS
IIpsIMBIE, MTApaJuIeIIbHbIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOT'OIPaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsIHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

https://m.edsoo.ru/YEWZTQREN

74

Paccrosnane ot ToUkH 10
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTH

TpéxrpaHHselil yroj, HEpaBeHCTBA

JUTSL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
DeMeHTHI cheprudecKoit
FEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTpomnpHas padota "Yrisl u
paccrosiHus"

CucreMarusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunpHas nupamua

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipu3ma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

[IpssMo#t mapainenenumnen,
IPSAMOYTOJIBHBIN
napaenenunes, Kyo
Boinykiible MHOTOTpaHHHUKH.
Teopema Ditnepa

BrInmykiibie MHOTOIpaHHUKU.

Teopema Ditnepa. [IpaBunbHbIE U

MOJIYIIPABUJIbHBIC
MHOT'OT'paHHUKH

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbhas padota

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHsATHE BEKTOpA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBusno napamienenumnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JIEKAIINUX B 1 https://m.edsoo.ru/U760IDCTG
OJTHOM INIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC71
Brruncienue yriza mex

93 yr Y 1 https://m.eds00.1u/IUSI96UQP
BEKTOpPaMH B IPOCTPAHCTBE
ITpocreiimme 3amaum ¢

94 P A 1 https://m.edsoo.1u/FIXV79T8B
BEKTOpaMU
IIpocreiimue 3amauu ¢

95 p a 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMU
IIpocreiimue 3amaun ¢

96 P A 1 https://m.edsoo.:u/BEHWOELKS
BEKTOpPaMHU
IIpocreiimme 3amayu ¢

97 1 https://m.edsoo0.1u/P3W88WZZSY
BEKTOpaMU
O00011IeHNE U CHCTEMATH3AIUS

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O0001IeHNE U CHCTEMATH3AINS

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 HtoroBast kKoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/SEFGPDWNKO

101 Hrorosast KoHTpoJbHAS paboTa 1 https://m.edsoo.ru/X3ZG8A6SO




0O0001menue e
102 ODIICHHC I CHCTCMATH3AII 1 https://m.edsoo.ru/93 1 AWXEK1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0



11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe NG poBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopnunaTel BEeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJTIOCKOCTH M B ITPOCTpaHCTBE"
[ToBTOpenue Temsl "CkasispHoe

2 " 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Borunicnenue yriia Mexmay 1 https://m.edsoo.ru/SSKY41LVG
BEKTOpaMH B IpocTpaHcTBe"
[ToBTOpenue Temsl "YpaBHeHUE

4 MPSAMOM, MPOXOAAIIEH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
YpaBHEHHE IUIOCKOCTH,

6 HOpMaJlb, YPaBHEHUE IJIOCKOCTH 1 https://m.eds00.ru/5419I0WGX
B OTpe3Kax

7 BexropHoe npousseneHne 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . 3 1 https://m.edsoo.ru/S4EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JMHEWHOE TPOTrPaMMHUPOBAHIE

10 AHaIIUTUYECKHE METO/IbI 1 https://m.edsoo.ru/KHJ20M3PV




11

12

pacuéra yria Mexay NpsSMbIMHU B
MHOT'OTPaHHUKAX

AHaIUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyJiia pacCTOIHUSA OT TOUKHU
710 TJIOCKOCTH B KOOPAMHATAaX

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctosiHuii OT
TOYKH JI0 TUIOCKOCTH B KyOe
Haxoxzaenue pacctosiHuii ot

TOYKH 10 IUNIOCKOCTH B
IIPaBUJILHON IIUPAMUJIE

KonTponbnas pabota
"AHanMTHYECKas reomeTpus”

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PaHHUKOB:
METOJ CIICA0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
MIOCKOCTEH

[TapamiensHble NpsiMBbIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/219603NHQ

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamensHbIe IpsIMBIE U
TJIOCKOCTH: Pac4y€T OTHOLIEHUI

https://m.edsoo.ru/O71ROIJFI




21

22

23

24

[TapannensHbie MpsiMbIe U
IIJIOCKOCTH: YIJIBI MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprieniuKyNnspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJaPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN
Y TIPSIMBIX, CHMMETPUHN
MHOT'OTPaHHUKOB

[lepnenaukynsipHble TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEepHEHIUKYISIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: BBIYHUCIICHUS JIIUH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: onaau
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs
o 00us

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

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

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHst
noaoous

https://m.edsoo.ru/HWHVENLOO

28

Inomann ceuenuit
MHOTOTPAHHUKOB: TIIOIIAN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/ X2HRM9HD4




29

4acTH, COOOpaKEHUS MOA00Us

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

https://m.edsoo.ru/SH4EL YON6

30

KonrtponsHas pabora
"[loBTOpEHNE: MHOTOI'PAaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

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

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure a

3anaun 00 yABOEHUH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeoMeTpHyecKHe 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napauiesienumnesa
[TpuknaaHbIe 3a/1a4, CBSI3aHHBIC
C BBIUHCIIEHUEM 00BEMaA
IPSIMOYTOJIBHOTO
napasieNnenuneaa

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/SAILOYHY]J

36

37

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMO TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QIY C4F8IU
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39

40

Beruuciienue 00bEMOB Tell ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
TIPU3MBI

Beruuciienue 00bEMOB Tell ¢
MIOMOILBIO OIIPENIENEHHOIO
uHTerpaia. O6bEM nupamus!

dopmyna 00bEMa MUPaMUIbL.

OrHolleHre 00HEMOB nupamMujg C

OOIINM YTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKEN

https://m.edsoo.ru/AL3PODCIE

41

®opmysna 00bEMa MUPaMUIbL.

OTtHomeHNe 00bEMOB TUPAMU]T C

OOIINM YTIIOM

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

42
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44

45

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPHU3MBbI

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHelie 3aga4u 1Mo TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[IpukiiagHeie 3aga4u 10 TEME

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

https://m.edsoo.ru/7TRERHWO7

https://m.edsoo.ru/SF480DTS6

https://m.edsoo.ru/9SF6OYYVX

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/I39CX0O3CP
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Kontponbnas padota "O0bEM
MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

oOpa3syromue MUITHHIPHICSCKON
MMOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

49

Munmuuap. [psamoi kpyrosou
uwmaap. [nomans
ITOBEPXHOCTU LWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

51

52

53

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

CeueHue KOHYyca IIOCKOCTBIO,
MapaieabHOM MJIOCKOCTH
OCHOBaHMUA

Y ceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKBI9E4NE

54
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[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aau Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MMOCTPOEHUEM CEUEHU N
IJIMHpPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeJbCTBO U BEIYUCIIEHUE,
IMOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W
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IUJIUHIpA, KOHYCa
[Ipuknanubie 3aga4n, CBSI3aHHbBIE
C WIMHAPOM

https://m.edsoo.ru/3429Z1L.HT5

58

59

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WI1TVKAJOR

60

ITepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/JEENB5ZS0

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasaenwne chepsl. [Liomans
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/U8G24BO8H

https://m.edso00.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

https://m.edsoo.ru/XWS5LI7A9]




co cepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
TUTIOCKOCTH, BEIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIC
noxoous
Paszanunble KOMOMHALIMY TEN

68 H https://m.edsoo.ru/LE7933LXX
BpAIICHUS U MHOTOTPAHHUKOB
3ana o reMe "Tena

69 AGTH O TEM . H" https://m.edsoo.ru/PHHLCG54E
MTOBEPXHOCTH BPAIICHUS
3amauu o Teme "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaIECHUS
Kourpomnsnas padora "Tena u

71 P P : https://m.edsoo.ru/33W222M63
MTOBEPXHOCTH BPAIICHUS
O0BéM nmnuHapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSMOTO MIIIUHIPA
Brruncnenue 006EMOB Te ¢

73 [IOMOILBIO ONPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6béM KoHyca
IImomaay OOKOBOM U IOJIHOM

74 s https://m.edsoo.ru/ZYTK7P8B 1
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a1auH,

75 CBSI3aHHBIC C BHIYMCIICHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IUITMHPA, KOHYCA
[IpukanHble 3a1a4u MO TEMe

76 "O0BEMBI U IUIOLIAAN https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN TeN"
O0BEM 11apa ¥ MapoBOro

77 p p https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 00 00BEME




mapa. [Inomane chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUMCICHUCM
00BEMOB 11apa, MApOBOTO
CerMEHTa M IIapOBOT0 CEKTOPa

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ MO0
cdepbl. COOTHOMICHUS MEKITY
IIJIOIIAIMU [TIOBEPXHOCTEN U
00bEMaMU ITOIO0HBIX TET

https://m.edsoo.ru/EZHIGRUE]

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
W3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJjauu, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB Tel U
IUI0IIaJIel MOBEpXHOCTEN

https://m.edsoo.ru/H24I88MKQ

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI 1
KpyTribIX Ten"

https://m.edsoo.ru/73UODGNYR

81

82

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mme
CBOMCTBA ABIKESHUMN

Bunwl nBukenuit:

MapajuiebHbIN MIEPEHOC,

[IEHTpaJIbHAsA CUMMETPHS, 1
3epKajibHasi CHMMETPHUS,

ITOBOPOT BOKPYT IIPSAMOI

https://m.edsoo.ru/RXJ4YW6NA

https://m.edsoo.ru/ZSUA7TNTX
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84

[IpeobpazoBanms momo0wus.
[Ipsimast u cepa Diinepa
['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/AIPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85
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KonTponpHas padota "BekTopsr

B IIpocTpaHcTBe"

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lapayienbHOCTb NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

87

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xaccos,
cucTeMaTu3alus 3HaHui:
"BexTops! B mpocTpaHcTae”

https://m.edsoo.ru/AQEFPERJ0

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3als 3HaHui:
"BexTopsl B mpocTpaHcTe”

https://m.edsoo.ru/3NIJOLN63

89

O6o061maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HaHUH:
"O6beM MHOTOTrpaHHUKA"

https://m.edsoo.ru/B85S7VDTC
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O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I1
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92

reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHU:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3alus 3HAHMI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

93
94

HroroBas koHTpoNbHAs paboTa

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYFO03




98

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kona .
IIpoBepsiemble NpeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMpoBepPsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OrniepupoBaTh NOHATHSIMU: TOYKA, MpsiMasi, MIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX IPU PEUICHUU
’ T€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHAMH: MapPAUICIBHOCTh W MEPHEHAUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupunupoBars B3auMHOE PACIIOJIOKECHUE MPSAMBIX H TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYT'PAaHHBIM YroJyl, TpPaHU JABYIPAHHOTO YTJa,
7.5 pebpo IBYrpaHHOIO YIJia, JIMHEWHBIN Yros ABYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIH
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (TMHpamMuia, IMPU3MA,
' MPSIMOYTOJIHBIN TTapajuieenumnes, Kyo)
KnaccudumupoBate  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJIs
7.8 KJaccU(UKaluu (BBIMYKJIbIe U HEBBIMYKIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJlICIICITUTICIB )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas MIOCKOCTh, CEYCeHHE MHOTOTPAaHHIKOB
710 OOBSICHITh TPUHITUIIBI IIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJ CIIEJIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOJOM CJIEIOB, BBITIONHSATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA alTOpUTMaM, MPUMEHSS H3BECTHbIC AHAIMTUYECKHUE METOIbl TP
7.12 pelIeHWH  CTaHIApPTHBIX MaTeMaTHYeCKMX 3ajjad Ha  BBIYHCIICHUE
paccTOSTHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pematpr 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA alTOpPUTMaM, MPUMEHSSI W3BECTHBIC AaHAJTUTHYECKHE METOHIbI TIpHU
7.13 peIIeHNH CTaHAAPTHBIX MATEeMAaTUYECKUX 3a7ad Ha BBIYHUCICHHE YTIIOB

MEXYy CKPELIMBAIOIIUMUCS NPAMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, ABYI'PAHHBIX yIJIOB




Boeruncnsate 00bEMBI U IIIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMPU3Ma,

7.14 nypamMuja) ¢ IpuMeHeHHeM (OpMYJI, BBIUUCIATH COOTHOIICHUS MEXIY
MJIOMIAIMU TTOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPAaHHHUKOB
715 OnepupoBaTh MOHATUAMH: CUMMETpPUS B TPOCTPAHCTBE, LEHTP, OChb U
' IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U MJIOCKOCTh CAMMETPUU (PUTYPHI
W3Bnekarp, mnpeoOpa3oBbIBaTh M HWHTEPNPETUPOBATH HH(OpMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTexkax U pucyHKax
[IpumeHsaTh reomeTpudeckue (AKThI I PEIICHUS CTePEOMETPUUYECKHX
7.17 3a7a4, MpPEIojaraloluX HECKOJbKO IIaroB pEIICHUs, €CIU YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SBHOU (popme
718 IIpumenars mnpocTemmMe NpOrpaMMHBIE CPEACTBA ©  AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau
719 [IpuBOaUTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' JKW3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJTy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEAJIbHbIC
CUTYyalluu ¥ NPUMEHITh U3YYCHHbIC MTOHATHUS B MPOLIECCE MMOUCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUpOBaHHON MPOOIEMBI, MOACTUPOBATH PEATbHbBIE
7.20 CUTyallUM Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAHUEM T€OMETPUYECKUX TIOHSATHI U TEOopeM, arrnapara aiareopsl,
pemaTh  MpPaKTHYECKHWE  3a7add,  CBS3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKUX BEITUUUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSAEMOro .
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHIMH: HWIHHIPUYECKAs MOBEPXHOCTh, 0Opa3yIoIIne
6.1 UUJTUHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHMYECKas IOBEPXHOCTD,
00pa3yrone KOHMIEeCKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 PacnioznaBats Tena BpamieHus (MUIHHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHUSI TEJT BPAIICHUS
6.4 KnaccudunupoBars B3auMHOE pacnoioskeHue chephl U MI0CKOCTH
OrnepupoBaTh MOHATHSMU: IIIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CIIOM, OCHOBAHHME IIApPOBOrO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Beruncisate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TEI  BpAICHUS,
' TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdhepy u




ONKCAHHBIN OKONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpallcHUs

6.8

6.9

BbIYHCIATE COOTHOMIEHUS MEXKY IUIOMAASIMHI TTOBEPXHOCTEH M 00bEMaMu
MMOIOOHBIX TEI

N3o0pakarh m3ydaembie (UTYpbl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTb CEUYEHHS Tej
BpalleHUs

6.11

W3BnekaTh, WHTEPOPETHPOBATH M MPeoOpa3oBBIBaTh HHMOPMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

6.12

6.13

[TpumeHsTh reomeTpuueckue (axKThl ISl PELICHHUs] CTEPEOMETPHUECKUX
3a/1a4, NPEIIIONATaIUX HECKOIbKO IIAaroB pEUIEHUs, €CIA YCIOBHUS
MIPUMCHEHHUS 3aJIaHbI B IBHOU (hopMe

OHepI/IpOBaTB MMOHATHUEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6’b$[CH$ITI), KaKHuUMH CBOI\/JICTBaMI/I OHHA
o0JrazmaroT

6.15

6.16

6.17

[IpumensTs npaBuio Napauiesenuneia Ipyu CI0KEHUH BEKTOPOB

OnepupoBaTb MOHATHSAMM: JEKAapTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YrOJl
MEXy BEKTOpaMHM, CKaJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomute cymmy BEKTOpPOB M NPOM3BEIEHHE BEKTOpa Ha YHCIO, YroJ
MEXIy BEKTOpaMH, CKaJIpPHOE IPOU3BENCHUE, PACKIAAbIBaTh BEKTOP IIO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

Pemiate mpocreiiiine reoMeTpuyeckue 3aJaud Ha TPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METOJa
Pemate 3amaumM Ha [0Ka3aTEIbCTBO MATEMATHYECKHX OTHOIIEHUH U
HAXO0XJICHWE TE€OMETPHUYECKHX BEIUYHMH MO 00pasliaM WU ajlropuTMam,
NpPUMEHSISE  W3BECTHbIE  METOAbl  NPU  pEUICHUH CTaH/IapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIne MpOorpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

6.23

[IprMeHATH MOydEeHHBbIE 3HAHWS Ha IPAKTUKE: aHAIMU3UPOBATh PEAJIBHBIC
CUTyallMu U IPUMEHATh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE ITOUCKA PELICHUS
MaTeMaTHYeCKu c(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIe




CUTyallUl Ha SA3bIKC T'COMCTPHUHU, UCCICAOBATH IOCTPOCHHBLIC MOJCINU C
HCII0JIB30BAHUEM I'€COMETPHUIYCCKUX MMOHATUH U TEOpEM, allmapara aJ'IFe6pI>I,
peuiaTb IMPAKTUYCCKUEC 3ajJa4u, CBsI3aHHBIC C HaX0XJICHHUEM
TCOMETPHUICCKUX BECIIUMYNH



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonarre 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, apaliesIbHbIE
U CKpeliuBarouiyecss npsmble. [lapamiensHOCTP MHPSAMBIX UM IJIOCKOCTEH B
MPOCTPAHCTBE: NapajyiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapamnenbHOCTh IMIIOCKOCTEM:
MapajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapaJUIelbHbIX IIOCKocTel. IIpocreimme
MPOCTPAHCTBEHHBIC (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, NapauielenurneN,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTU: IIEPIECHIUKYISPHBIE IpPsSMbBIE B
IIPOCTPAHCTBE, MPSMBIE NAPAJIENbHbIE U MEPIEHAUKYIISPHBIE K IUNIOCKOCTH, MPU3HAK
NEPNEHAUKYJIIPHOCTH NMPAMON M INIOCKOCTH, TEOPEMA O IPSIMOM NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YIoJ1, TMHENHBIN Yroa ABYTPaHHOrO yria. [lepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD MIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
m0ckocTel. Teopema 0 TpEX MeprneHauKyIIpax

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHHUKA, BBIIYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBAaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsL ITIOBEPXHOCTh Ipu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA NapaJlIeenunes u
ero cporcrBa. [Iupamuna: n-yrosbHas NUpaMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBask M TOJIHAS MOBEPXHOCTh NUPAMUJBI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
ONeMeHTBl Tpu3Mbl M nOUpaMuabl. lIpaBuibHBIE MHOIOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBUJIbHAs TPEYrojibHasg MUpaMUJa U IPaBUIbHBIA TeTpasap, kyO. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TNIOCKOCTH.
ONeMEeHTBl  CUMMETPUM B NHMpaMUAAX, [apajuleNieNANeax,  IPaBHIBHBIX
MHOI'OIPaHHHUKaX

7.6

Bbruncrnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3Mbl. [11011as 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHONW IMUPAMMIABI, TEOpPEMa O IUIOIIAANA YCEYEHHOM IMHUPAMUJBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOIMAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAaHUSA

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMUe MIIMHIAPUIECKON MOBEPXHOCTH, OCh
HATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCT,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrone KOHMISCKOW TTOBEPXHOCTH, OCh Y BEPIIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHME M BepiIMHA, OOpa3yromias U OcCh,
IJI0Maas OOKOBOM W TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

6.4

Cdepa u mrap: ueHTp, paguyc, IuameTp, IUIOMalb MoBepxHoCcTH cheprl. Banmuoe
pacrionios)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab
cdepbl

N3o06paxkeHune Ten BpaleHUs Ha MIIOCKOCTH. Pa3BépTka muIuHApa 1 KOHyca

6.5

KomOunammu ten BpaleHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BpaIIEHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cineacteus u3 He€. O0BEM MIITMHIPA, KOHYCA.
O6béM 1mapa ¥ momaab cepsl

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IO AIMH TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajuieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapasuienabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIINHY), CeUSHHS 1apa

6.9

BekTtop Ha mmockocty M B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI ICVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalsipHoe
MPOM3BE/ICHUE BEKTOPOB. BhIUMcCIEHWE YIIIOB MEXIY MPSIMBIMH M TIIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNTOPUTMAMU pELICHUs 3ajad;
yMmeHue (GOopMyIHpOBaTH W OINEPUPOBATH TMOHATHIAMH: OIpEACIICHHUE,
aKCMOMa, TeopeMa, CJEICTBUE, CBOWCTBO, INPHU3HAK, JI0KAa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOEe M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUW; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOAMHOXKECTBO, ONeEpald HaJ] MHOXECTBaMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINMCAHUS PEATBHBIX MPOLECCOB U SBJICHUN U NPU PELIECHUM 33134, B TOM
YyHCclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, Tpad HA MIOCKOCTH; YMEHHUE 331aBaTh
U ONMCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMHM; HCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE 4YHCIO, LEJN0e YHUCIO,
CTETIeHb C IIeTBIM ITOKa3aTelieM, KOpeHb HAaTypajlbHOW CTENEeHH, CTENEHb C
palMOHATIBHBIM TOKa3aTelleM, CTeNEeHb C JEHCTBUTENbHBIM IMOKa3aTeseM,
JorapuM dUYHClIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpalbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUHN 00Iunit
JenuTeNlh W HauMeHbIlee o0Iee KpaTHoe, ainropuT™M EBkimma mnpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMH
CUWCIICHUS; yMEHHE BBITIOJIHITH BEIYMCIICHUE 3HAUYCHHUIA U TIpeoOpa30BaHuUs
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pAallMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUeCKass MpPOrpeccusi, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAS TE€OMETPUYECKasi IPOTPECCHs;




YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYppPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauueckas); YMeETb
POU3BOUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YMCEN; OIEpUPOBaTh
HNOHATUAMM:  MaTpuua 2x2  u  3X3, ompeaenuTesb  MaTpHILbI,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMHU: paLUOHAIbHBIE, WPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOLIbK Ppa3IMYHbIX HPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMbI Ul PELICHUS MaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 pa3In4yHbIX 00J1acTeil HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJpllee M HauMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (PYHKIMs, aCUMITOTHI T'paduka
GyHKIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMHM, T€OMETPUYECKUI U
¢u3nueckuif CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaXOAUTh AaCHUMNTOTHl rpaguka (QyHKUHH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBAHMUS (DYHKIIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAueHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTHYecKOro
aHaINM3a; IPUMEHATH IMPOM3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
peIIeHUss B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H
buznyecKuX 3ajadax; HaXOAUTh TUIOMATU U 00BEMBI PUTYp C MTOMOIIBIO

HHTErpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIHMPOBAHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk QyHKIMU, oOpaTHas QYHKIUS,
KOMIO3UIMS (DYHKIMHA, JWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKIUS,
pauuoHanbHass (QYHKIUS, CTENEeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKLWH, MOKa3zaTelbHas |
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIU,
UCIMOJIb30BaTh Tpa(UKK Uil U3y4eHMs MPOLECCOB M 3aBHUCUMOCTEH, NpH
peuieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3aJad U3 peabHOUN
KHU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJ1y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH IS pelIeHus ypaBHEHHUH,
HEpaBEHCTB U 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JAacCTH yNpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBAaTh IPaBJIONOAOOHOCTh pPE3YylIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbBIEe CUTyallud Ha S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUEe H3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMaIKIo, PEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pealIbHbIX IMPOLECCOB U SBJIECHUH; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuMarpaMM; HUCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaUuecKu HCCIeI0BaTh COBMECTHbIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEIHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHCIATH

BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUyecKUX METOJO0B; MPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydaiiHas BEJIIMYMHA, paclpelelieHHe BEpOsTHOCTEH,
MaTeMaTU4eCKOe OXKUAAaHUE, UCIEPCUsl M CTaHAApTHOE OTKIOHCHHE
ClyualiHOH  BeNWYMHBL, (YHKIUW  paclpeAeiieHHs U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACIpE/IeICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEACICHUN I PELICHUs 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OOJIBIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TMOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHUHU,
YHUCIIO  TNEpPeCTaHOBOK; OuHOM  HbploTOHA; yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKTBl U PACCYKACHUS U PEIIeHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEajbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHSATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUHN YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHANKYISIPHOCTD TPSAMBIX M INIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAYy MpSIMOM U TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMBbIMU,
paccTosiHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTH MaTEMaTUYECKHE
MOJENN C IOMOLIBI0 TEOMETPUYECKUX IIOHSITUH W BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIaNb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, IMPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Opu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHyc, map, cdepa, miomans chepsl, MIOmaab
IIOBEPXHOCTU NHUPaMHUbI, IMPHU3MBI, KOHycCa, LMIMHApaA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Napajulefienuneaa, MNUpPaMHUAbl, NPU3MbI, IWINHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUCHMsI KOHyca M LMIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAHHIO, CEYEHHME Iapa, IJIOCKOCTH,

Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
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MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpHI M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS], B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CaAMOCTOSATEIHHO
(dopMynHupoBaTh onpeaeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WU
ONpoBepraTh HWX; YyMEHHE MPOBOAUTH KiIaccHpuKanuoo ¢GUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOa00Ms, TOMO0HBIE (GUTYPBI, yMEHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYHMHBI (IUIMHA, YOI,
IoImaab, 00BEM) IIPU PEIICHUH 33134 U3 IPYTUX YYeOHBIX MPEJAMETOB U
U3 pealbHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPUYCCKUE BEIUYHHBI
(MHA, yromu, IUIOMIAAb, OOBEM, IUIOMIA[b TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanb chepsl; 00béM Kyoa,
OPSIMOYTOJBHOTO  TapajieNienunena, MTUPaMUAbI, MPU3MBI, [TUIUHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYP

VYmenne OINCpUPOBATh MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIfI n KOOpHHHaTHI—;IfI METO

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1aY U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BRIOMpATh MOAXOMSIIAA METOJT IS PEIIeHU 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMATHKH B HM3YUYEHUU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX

OTKPBITUI POCCUUCKON U MUPOBO MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JeHcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTETEeH!
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHalIbHbBIM Moka3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uncna. ApudMmeTuyeckue onepanuMu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTprudecKkue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [{enbie 1 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U Torapu(PMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHUN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX ypaBHEHHH. OTnpeaenuTenb MaTPUIIbI
3 OyHKIWH U TpaduKh
3.1 Oyukius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE




¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI

Ob6nacte ompezaeneHuss U MHOXKECTBO 3HaueHui ¢Qynkuuu. Hymm dyHkum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
. rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-OW CTENIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHas u Jorapudmuueckas GyHKIUU, KX CBOMCTBA U Irpaduku
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMyina CI0KHBIX POLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy Haji MHOKecTBaMU. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 [eometpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O TIPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UISA YYEHUKA

* Maremarwnka: anreOpa 1 Hadajla MaTeMaTHIECKOTO aHaln3a, reomeTpus. I eomerpus, 10-11
knaccel/ Atanacss JI.C., byry3os B.®., Kagomiues C.b. u npyrue, AKIimoHepHOE 00IIECTBO
«3narenbctBo «IIpocBeiieHune

METOANUYECKHUE MATEPUAJIBI U151 YUUTEJIA

1.Y4yeOuuk Matemaruka: aredpa v Hayajga MaTeMaTHYSCKOro aHanu3a, reomeTpus. [ eomerpus, 10-
11 xmaccer. bazoBerit u yroayonennsiit ypoeHb (JI.C.Atanacsn, B.®.byty3os, C.b.Kagomies,
O.I'.o3usk, JI.C.Kucenera) M3narensctio "[IpocBenieHue”

2. Metoandeckne pekoMeHaanuu no reomerpun. Mzydenne reomerpun (C.M.CaaksH,
B.®.byry30B) U3znatenbcrBo "[Ipocserienue”

3.3amauu k ypokam reometpuu 7-11 knaccel (b.I'.3uB)

4 .3agaun nio reomerpun s 7-11 kmaccos (b.I'.3uB, B.M.Meiinep, A.I".baxauckuit) U3maTenscTBO
"TIpocsenienue"
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnmuoreka LIOK: https://Mouypoxu.pd/

2. AKmnacc: https://www.yaklass.ru

3. O6unako 3"anui https://oblakoz.ru/

4. ®UIIUA: https://fipi.ru/
5. Uchi.ru: https://uchi.ru/

6. «IIpocBemenuex: https://prosv.ru/
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