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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MNPEIMETOB T'YMaHMTapPHOTO IMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  HU3YYCHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M ONPOBEPrarb THIIOTE3bl HEIOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEeHUU TEOMETpPUM Yepe3 O00EeCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEITHOT0 Npo(heCCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPEICTABICHUS 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCBIBATH U H3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMupoBaHHEe ~ yYMEHHUS ~ BIAJETb  OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B PEaTbHOM
MHpPE MHOTIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJEH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpHuil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IpHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJETh METOJAaMHU J0Ka3aTeIbCTB M alNTOPUTMOB
pelmeHns, YMEHUs UX IPUMEHATb, IPOBOAUTH TOKA3ATEIbHBIE PACCYXICHUS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B TIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECa K U3YUEHUIO TE€OMETPUU;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS PACclo3HABAaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisroTca: «lIpsMble W TMIOCKOCTH B  MPOCTPAHCTBEY,
«Muororpanuukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEpPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IPOTpPaMMBbl, paclpeleN€HHBIM MO TojAaM OOYy4YeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TTOHSATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus s auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01uM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue MpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, NapAJLIEIBHOCTD TPEX MPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHbIE CBONCTBa NapajyIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B mapajjiesIbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayuieIbHOCTh IIIOCKOCTEN: NapajuleiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIABHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM [0  IJIOCKOCTH,  HOpOeKUus  (GUIrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHINKYIApaXx.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOM WM IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, OPAMOYTOJIbHBIA — MAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Ouiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O Pa3jIOKEHHH BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEIIECHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U IIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnucaHHas B
UWJIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LIUJIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 1apa, METObl MOCTPOCHUS
CEYCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpanHcTBa. OToOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEpeHoc,
LHEHTpaJbHAasT CUMMETpPHS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHCKoro oOmiecTBa (BbIOOpPBI, OMPOCHI U JAPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHUKWCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBbHOCTBIO;

6) Tpya0oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnr W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-DKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JJIs pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH Kak CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIYy MOHATUSAMH, (POpMyIUpPOBATH
OTIpeJICICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynmupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00bEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeDUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SICHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS O XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOU CYXKICHUSA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe JeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIeHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMM  TO3HABATENBHON  pedieKCMH  KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJCHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaJTbHON
paboThl TpU pemIeHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY HNPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUJIbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATh M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAQAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJbCTBO MaTeMaTHYECKUX OTHOIICHUW U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIpU PEIICHNN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEANbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHATHS B
npolecce IMOMCKAa peHIeHHs MaTeMaTH4ecKu  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3a/ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHUIMHIPUICCKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CTIOCOOBI TMOTYYESHHS TEJ BPaICHHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoioKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIIPETUPOBATh W MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpEJACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTh reOMETPUUYECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TEJl BpaIlEHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHs KOHYca (TapaiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0OB, METOH
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMETpUUYecKre (HaKThl IS PEIICHHS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIArallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALUH, IPUMEHSATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTH4eckKu  COPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
amnmapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUECKUX BEJINYHH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATamax pPa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL OPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl M pacCcTOSHUS 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrporsmsie  TIpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpeHME, 0606HI€HIfC " 15 |
CUCTEMaTHU3aIUs 3HAHUM
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwme, 0606HI€HI:IC " 17 )
CUCTEMaTH3aIlUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTsI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHOBHBIE TpaBUIIa U300pAXKEHUS HA
PUCYHKE IJIOCKOCTH, MapaJljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/FOMGVRWHE

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsATHS: IEpeceKaromuecs MIOCKOCTH,
MePECceKAIOIINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCKOCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

https://m.edsoo.ru/88UACES52Y

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

https://m.edsoo.ru/IDKRA603N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

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

11

N300pakeHue ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pebpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

https://m.edsoo.ru/XT1VCSWB2

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

https://m.edsoo.ru/08LAY6GMF

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MTOJIyYEHHBIX IIJIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://m.edsoo.ru/EKWHLAW&4

14

15

Mertox cnesoB At MOCTPOSHUS CeUEHU

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHnii NpsIMbIX U

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

https://m.edsoo.ru/DDABJTC2N



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHnii NpsIMbIX U
IIOCKOCTEH

[TocTpoenue ceuenuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&Opax. Cozmanue
BBIHOCHBIX YEPTEKEHN U 3aIUCH 1I1aroB
IIOCTPOEHUS

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJIAHUMETPUH U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV 1

23

KonrtponbHas pabora "AKCHOMBI

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

crepeomerpun. Ceuenus"

24

25

B3anmnoe pacnosnoxeHue npsMbIX B
npocTpancTBe. CKpeMBaIOLUIUECs MPsMBIE.
[Ipu3Haky CKpenUBaIOMUXCS MIPSAMBIX.
[TapautenpHbIe IpsIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMON MapalieIbHON
JAHHOM NPSMOM, MTPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JAaHHOU
npsaMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

https://m.edsoo.ru/TYO9QBHKY

https://m.eds0o0.ru/CYUQMU9K9

26

27

28

29

[TapannenpHOCTB Tpex mpsiMbIX. Teopema o
TpEX MmapajuleNbHbIX OpsSMbIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NAapAJUIEIBLHOTO
NpoeKTHUpoBaHus. M300paxeHne pa3HbIX
¢buryp B napauienbHON IPOeKLIUN
enTpanbHas nmpoekuus. YToi ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHKE, CBA3AHHBIE C
PacroJI0KEHUEM NPSMBIX B IPOCTPAHCTBE

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0o0.ru/03GR5OWZV

https://m.edsoo.ru/Z5FPA6SHI

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

30

[TonsATHA: MapamenbHOCTh NPSMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJIOCKOCTH

https://m.edsoo.ru/N18CUQO3L



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

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

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajyIeIbHOro IPyrou npsimoil. Pacuér
OTHOLUEHUH

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

33

[NapannenbHas MPOEKIHs, TPUMEHEHUE JUIS
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoucTaa
napajuiefienunea1a u IpusMbl

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

34

35

36

37

38

[TapannensHbie muockoctu. [lpusnaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX NIEPECEUECHUS IIPU
[IEPECCUYCHUH ABYX NapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSMOH ©
JBYMsI TapaJlJIeIbHBIMU TJIOCKOCTSIMU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

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

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

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

https://m.edsoo.ru/QLA4PYRAT

https://m.eds00.ru/9VIZIWC6J



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

IToBTOpEHME: TPUTOHOMETPUS

39 https://m.eds00.ru/Z6FNNNT5D
MPSAMOYTOJIbHOTO TPEYTOJIbHUKA
CsoiictBa Ky0a OYTOJIBHOIO

40 BOHCTBA KyDa I HIPAMOYTOIIBHOT https://m.edsoo.ru/HYNIQ785Q
rnapasuiesenure1a
B eHue e Oe

41 PIAHCTICHHC JUTHI OTPESKOB B Kybe 1 https://m.edsoo.ru/FZBZVPOEC
MPSAMOYTOJIbHOM TlapajuiesienuIe/e
[lepneHMKyYIAPHOCTD NPSMOU U

42 IJIOCKOCTH. [Ipu3HaK neprneHIuKyIsIpHOCTH https://m.edsoo.ru/ISFSHOGG3
MPSMOM U TIIOCKOCTH
[TeprieHAMKYASIPHOCTH NPAMOU U

43 IIOCKOCTH. [Ipu3HaK neprneH IuKyIsIpHOCTH https://m.edsoo.ru/K38BG31ZH
MPAMON U TIIOCKOCTH
Teopema o CyleCTBOBAHUH U
e CTBEHHOC ou 0XO, el

44 ARHGTBEHHOCTH TIPAMON, TIPOXOAAIEH https://m.edsoo.ru/WF3MTS4ES
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHANKYISIPHON K INIOCKOCTH
II;mockocTH ¥ nepreHANKYISIPHBIE UM

45 PHCHAMIKYIAP https://m.edsoo0.ru/OKTGKHNS8I
MpsIMbIE B MHOTOI'PaHHUKAaX
IImockoc epIie e

46 JIOCKOCTH 1 HEPIEHAKYJIAPHBIC HM https://m.edsoo.ru/SIVOAWIW3
MpsIMbIE B MHOTOI'PAaHHHUKAX
Ilepne akioHHad. [TocTpoenune

47 PHCHIHKYIIAD 1 HAIJIOHHAA ThocHH https://m.edsoo.ru/KIP9L4ZCX
MEePIEHANKYISIPA U3 TOUKH Ha MPAMYIO
Tlepnennuxyisip 1 HaktoHHasg. [locTpoenue

48 p FHKYIEP p https://m.edsoo.ru/2IIUD45PR
MEePHEHIUKYISIPA U3 TOYKH HA MPAMYIO
Teopema o Tpéx mepre a a

49 peMa O TPEX MEpeHMKYIAPaX (Mpamas https://m.edsoo.ru/CNE1PAIUS5
u oOpaTHast)
Teopema o TpEX epneHIUKYIIIpax (IpsaMas

50 p R PTICHMKYIApaX (11p https://m.edsoo.ru/IPCG564WN

u oOpatHasi)



https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN

Yron Mexay CKpeuuBaromUMHUCS

51 https://m.edsoo.ru/K4EHQ3E9E
MPSIMBIMU

52 Honck nepreH MKy IAPHAIX MPAMBIX ¢ . https://m.edsoo.ru/EBY VPSMSI
ITOMOUIBIO NEPIEHUKYISAPHBIX TUIOCKOCTEN

53 OpToroHajibHOE MPOCKTUPOBAHUE https://m.edsoo.ru/GP0ZX8VHE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO https://m.edsoo.rw/FSZMOA1AE
OpPTOTOHAJIBLHON MPOEKINH
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

55 MIPaBUJILHON TUPAMUJIBI C IOMOLIBIO https://m.edsoo.ru/TSOFUDOOJ
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPAaHCTBE OTHOCUTEIIBHO

56 ockocTH. [lnockocT cummeTpuii B https://m.edsoo0.ru/N77K7ZM8K
MHOTOTpaHHUKAX

57 Hlpusiax mepreH MKy IAPHOCTH MPMOLt i https://m.edsoo.ru/L9E703U3V
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 HpaBHHBHEIe MHOTOTpAHHHKIL. Pacaer https://m.edsoo.ru/Z9E166HHZ
paccTosiHUM OT TOYKHU JI0 MIIOCKOCTH

59 HpaBHHBHI:Ie MHOTOTpaHHHKIL. Pacter https://m.edsoo.ru/TISUOWZTH
paccTosiHUM OT TOUKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHANKYIISAPHIL:

60 CUMMETpPHUS, CABUT TOYKH 110 NApAIIIEIbHOU https://m.edsoo.ru/DHFUCBWO6
IpsAIMOI

61 Cagnr o HenapannenIzHOI‘/'I mpAMOit, https://m.eds00.ru/9OANVFE9E
M3MEHEHHE PACCTOSIHUM
KonrtponsHas padora "B3anmuoe

62 pacIoioKEHNE MPSIMBIX U MNIOCKOCTEN B https://m.edsoo.ru/JWSUZNNS8J

npocrpaHcTee”



https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J

63

IToBTOpEeHME: Yroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yroyi MexLy
CKpCHIMBAIOIIUMUCH IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

66

FGOMeTpI/ILIeCKI/IC METOAbI BBIYUCICHUA
yriia MCXKAy NpsAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

https://m.edso0.ru/3U40237CK

https://m.edsoo.ru/SH4CYFABO

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIAPHBIX INIOCKOCTEN

https://m.edsoo.ru/F1IHM69NVD

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOU
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

https://m.edso0.ru/FY5STMQ43F

69

70

[IpsiMoyronbHbII Mapaienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajesenumnea

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
Iapajijiejacnuiica U CJICACTBUC U3 Hee

https://m.eds00.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD61

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
PAaCIIONI0KEHNUEM NPSIMBIX U TUIOCKOCTH

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

72

[ToBTOpEHME: CKpPEMIMBAIOIINECS TIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/TL947D6WK



https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 https://m.edsoo.ru/YFWZTQREN
MEXK1Y CKPEIIMBAIOIIUMHUCS TPSIMBIMU B
MPOCTBIX CUTYAIUAX
PaccTosnue oT TOUKH A0 MIIOCKOCTH,

74 fl https://m.edsoo.ru/W5GN48EIM
paccTostHuE OT MPSMOM JI0 IMIIOCKOCTH
Brruucienue pacCTossHUN MEXITY

75 CKPELIMBAIOIIUMUCS IPSIMBIMU C IIOMOIIIBIO https://m.edsoo.ru/SWIVIIHMD
MEePIEHIUKYISIPHON TIJIOCKOCTH
TpéxrpaHHblid yroyi, HepaBeHCTBA [
TpeXTpaHHBIX yIriIoB. Teopema IIudaropa

76 pexIp yr p (aropa, https://m.edsoo.ru/3XGHNLQ4J
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yTJiIa
DneMeHThI chepUUECKON T€OMETPUH:

77 bep R https://m.edsoo.ru/HMVTV74CP
reoae3nyecKre JMHUN Ha 3eMile
Kourpomnsnaas padora "Yrisl u

78 P " p https:/m.edsoo.ru/IRTWZ59YU
paccTostHUs
CucreMaTusanusd 3Hanuil "MHOTrorpaHHuK

79 1 " p https://m.edsoo.ru/VC3UOAK3B
U €ro JJIEMEHTEHI
IIupamuna. Bunel nupamun. IIpaBuiasHas

&0 P a & p AP https://m.edsoo.ru/J3R0247E0
nupamuaa
TIpusma. [psimasg 1 HaKTOHHAA TPU3MBIL.

&1 p p p https://m.edsoo.ru/INDHOOSEQ
[IpaBunbHas npusma
IIpsamoii mapaienenuies, IpsIMOoyrojabHbIN

82 p P Al TIPAMOYT hitps://m.eds00.r/L8803LZGS
napajuiesenumnes, Kyo
Brinyknbsle MHOTOrpaHHuKu. TeopeMma

83 . y p p https://m.edsoo.ru/B4TOMDU 1D
Olinepa

84 Brinykibsie MHOTOrpaHHHKH. Teopema https://m.eds00.rt/QOMXI9GAILS



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S

Olinepa. [IpaBunpHbIe U TOTYNIpaBUIbHBIE

MHOTOTpaHHUKHU
85 KonTtponsHas pabora "MHOrorpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM
86 HorsTie BEKTOpa Ha MIOCKOCTH 1 b 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1 8
88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBuno mapamienenurnena 1 https://m.edso0.ru/XS6ANTLA2
90 YMHOKEHUE BEKTOPA HA YUCIIO 1 https://m.edsoo.ru/MJUH128LR
91 Pasnoxcertie sextopa no 6a3HC}: TPEX 1 https://m.edsoo.ru/U760IDCTG
BEKTOPOB, HE JIeXKAIIUX B OJHOU MIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo0.ru/JZ46VNC71
93 Berimciernue yria Mesiy BekTopami B 1 https://m.edsoo0.ru/IUSI96UQP
MIPOCTPAHCTBE
94 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
95 IIpocreiimme 3aaa4u ¢ BEKTOPaMHU | https://m.edsoo.ru/JCWURNGO1
96 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 IIpocreiiime 3a1a4u ¢ BEKTOpaMHU | https://m.edsoo.ru/P3WEWZZSY
98 O06001eHre U cucTeMaTr3aIis 3HaHUM 1 https://m.edsoo.rt/ECRMXSNM3
99 O06o011eHne U cucTeMaTu3alys 3HaHuH 1 https://m.edsoo.ru/XXBTFPSWL
100 Hrorosas koHTpOIBHAS paboTa 1 https://m.edsoo.ru/SEFGPDWNKO
101 Hrorosas koHTpOIBHAS paboTa 1 https://m.edsoo0.ru/X3ZG8A6SO
102 O06001IeHre U cucTeMaTU3alus 3HaHUN 1 https://m.edsoo.ru/931 AWXEK 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KIIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTeJIbHbIC PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI4U
MIJIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOopenue Temsl "CkansipHoe

2 " 1 https://m.eds00.ru/M6JO60ONJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Brruncnenue yria Mexay | https://m.edso00.ru/SSKY41LVG
BEKTOpPaMHU B IPOCTpAHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPAMOM, MPOXOASAIIEH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE TUIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
VYpaBHEHUE MIIOCKOCTH,

6 HOpPMaJlb, YpaBHEHUE IIOCKOCTH 1 https://m.edsoo.ru/5419I0WGX
B OTpe3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
Jlunelinpie HEpaBEHCTRA,

8 . P 1 https://m.edsoo.ru/S4EQ7JQSE
JUHEIHOE TpOrpaMMUpPOBaHUE
JIuHeliHbIC HEPABEHCTBA,

9 . P 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE TPOrpaMMHUPOBAHUE

10 ABanuTnyecKkrue METONEI 1 https://m.edsoo.ru/KHI20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacyéra yriia Mexxy NpsMbIMU B
MHOTI'OI'paHHHMKaxX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

13

®dopmysa pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOP/AMHATaX

HaxoxneHnue paCCTOHHI/If/’I oT
TOYKH JO IINIOCKOCTH B KYGC

https://m.edsoo.ru/SG451UUG1

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

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B
MPaBWJIbHOM MHUpamMuie

https://m.edsoo.ru/UZ15UU37F

15

16

KonTponbhas padota
"AHanuruyeckas reomeTpus”

CeueHns MHOT'OT'PpaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKHU

https://m.edsoo.ru/SNGI1GHFM

https://m.eds00.ru/219603NHQ

17

CeueHust MHOTOIPaHHUKOB:
METOJ CIE/I0B

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

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

20

HapaJ'IJ'ICJILHLIC IpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIIbHBIC
CCUCHUA

[TapannenpHble IpAMBIE U
IJIOCKOCTH: PaCUY€T OTHOLUEHUI

https://m.edsoo.ru/MM69MKRDP

https://m.edsoo.ru/O71ROI1JFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHble IpsIMBbIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

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

22

[lepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IepnenquKymnsipHbIE IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

https://m.edsoo.ru/HQIN20OZJP

24

25

26

27

28

[lepnieHIUKyNSIpHBIE IPSMBIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOTOTPaHHUKAX

[ToBTOpenue: miomaau
MHOTOYTOJTEHUKOB, ()OPMYIIBI
JUTS TIIOIIA/ICH, COOOpaXeHHs
mog00us

[ToBTOpenue: miomaau
MHOTOYTOJEHUKOB, (DOPMYIIBI
JUIS TIIOIIAICH, COOOpaxKeHHs
mog00us

[ToBTOpenue: miomaan
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTS TITOIIAICH, COOOpaXKeHHs
o 00Ms

IImomanu ceuenunii
MHOTOTPaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo0.ru/OWFAQI1A9]

https://m.edsoo.ru/FDRZ0O9G4X

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

https://m.edsoo.ru/HWHVFNLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaXKCHHSI TOA00US

29

30

31

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpakeHUs TOA0OHS

KonTponbnas pabota
"[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beM

IpsAMOYT'OJIbHOT'O
napajicicrnumIicaa

https://m.edsoo.ru/SH4ELYIN6

https://m.edsoo.ru/SSUWIWWV1

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

32

3ama4un 00 yABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpHuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napasieNnenuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC

C BBIUHUCIIEHNEM 00BEMA
MPSMOYTOJIBHOTO
napajuiesienumneaa

https://m.edsoo.ru/OSHTIOT1G

35

36

O0BEM npsMOit TPU3MBI

CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSAMON IPU3MBI

https://m.edsoo.ru/S8AIL9OYHY]J

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

37

[TpuknagHelie 3a1a4un, CBI3aHHBIE

¢ 00bEMOM IPSIMOM TPU3MBI

https://m.edsoo.ru/QIY C4F 81U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenue o0bEMOB Te ¢
MTOMOMUIBIO ONPEAeNEHHOTO
uHTerpasna. O0bEM HAKJTOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEAECIEHHOTO
unTerpana. O6bEM MupaMu/Ibl

https://m.edsoo.ru/2CJLCMK 8N

40

41

42

®opmyrna 00bEMa MUpaMUIbIL.

OTtHomeHNe 00HEMOB TUPAMU]T C

O0IIUM yTiIOM

dopmyna 00bEMa MUPaMUIBL.

OrHolleHre 00HLEMOB nupamMug C

O0IINM YTIIOM
CrepeoMeTpHUECKHE 3a/1a4H,
CBsI3aHHbBIE C 00BEMaMU
HAKJIOHHOMW MPU3MBI

https://m.edsoo.ru/AL3PODCI9E

https://m.edso0o.ru/3GOOAJRNY

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

43

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUIBI

https://m.edsoo.ru/SF480DTS6

44

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

https://m.eds00.ru/9SF60OYY VX

45

46

[TpukinagHble 3312491 IO TEMe
"O0BEMBI TeN'", CBA3aHHBIC C
00BEMOM MTUPAMHU/TBI
[Tpumenenne o0GbEMOB.

Brruncienue pacCcTosaHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/Z4MZ27RMY

https://m.eds00.ru/I39CXO3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KonTponbras padota "O0béM
MHOTOrpaHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

49

50

]_II/IJII/IHﬂpI/I‘IeCKaSI MMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

Humuaap. [psimoit kpyroBoii
umuaap. [nomanp
MOBEPXHOCTU LIUIUHIPA
Konunyeckas moBepXHOCT,
o0pa3ymolire KOHU4eCKOn
noBepxHocTU. KoHyc

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

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRETHQ6Y

51

CeueHue KOHYycCa MIOCKOCTHIO,
napauieNIbHOM TIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

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

53

54

[Tnomans 60KOBOM OBEPXHOCTH

Y TIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 60KO0BOM OBEPXHOCTH

U TIOJIHOM IMOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/AWKBI9E4NE

https://m.edsoo.ru/INF4UE3KJ

55

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHUN
WIMH]IPA, KOHYyCa

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
MOCTPOEHUEM CEYEHU I

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

LWIMHAPA, KOHYCa

57

58

[IpuknagHeie 3a1a4u, CBSI3aHHbBIE
C UMJIMHIIPOM

[Ipuknagubie 3a1a4u, CBSI3aHHbBIE
C WIMHAPOM

https://m.edsoo.ru/3429ZLHTS5

https://m.edsoo.ru/ZY 6ENPVKD

59

60

61

62

Cdepa u map

[Tepecedenue chepsl U miapa ¢
mwiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u
cepsr mockocTh0. Bua n
n300pakeHue mapa

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yacte

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFENB5ZS0

https://m.eds0o0.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BHIYUCIIEHNUE,
CBSI3aHHBIE CO CEpol U 1IapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKHaI[HLIC 3aaa4u, CBA3aHHBIC

https://m.edsoo0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

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



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co ctepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/apTHbIE
og00ust
Pasnuunasle KoMOMHALIMUA TE

68 https://m.edsoo.ru/LE7933LXX
BpaIleHUsI 1 MHOTOTPAaHHUKOB
3amauu o Teme "Tena u

69 8 " https://m.edsoo.ru/PHHLCG54E
MMOBEPXHOCTH BpaIECHUS
3agaun o reme "Tena u

70 A " https://m.eds00.ru/22WPBLTP9
MMOBEPXHOCTU BpaIEHUS
Kontponbnas padota "Tena u

71 " https://m.edsoo0.ru/33W222M63
MTOBEPXHOCTH BpaIECHUS
O0wéM e apa. Teopema 00

72 . t AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSAMOTO UIUHAPA
Brraucienne 006EMOB TeII C

73 MTOMOIIIBIO OTIPEIETIEHHOTO https://m.edsoo.ru/ACTOMFMVF
uHterpana. O6bpEéM KoHyca
ITnomany 6OKOBOI U MOJHON

74 e https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTU KOHYCa
CrepeomeTpuuecKkue 3a1auu,

75 CBSI3aHHBIE C BEIYHCICHUEM https://m.edsoo.ru/709VIYPSC
00BEMOB IUITUHIPA, KOHYCA
[TpuknagHelie 3a1a4u MO TEME

76 "O0OBEMBI U IUIOLIAINA https://m.eds00.1u/QXEA9GPVB
noBepxHocTen Ten"
O0BEM 1m1apa ¥ I1apoBOro

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

cektopa. Teopema 00 00bEMeE



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

79

80

81

mapa. [lnomans cdepsr.
CrepeoMeTpUyeCKUe 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUCM
00BEMOB 111apa, IapoBOro
CerMEHTa U IIapOBOT0 CEKTOpa

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM IT1apa U IJIOMIAIBI0
cdepbl. COOTHOILIEHUS MEKIY
TJIOIIAASIMU MTOBEPXHOCTEHN 1
00BbEMaMH MMOTOOHBIX TEII

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa npu
nogoouun. CtepeoMeTpuIecKue
3aJ1a4yM, CBI3aHHbIC C
BBIYMCICHHEM 00BEMOB TEN U
IJTONIAZeN TOBEPXHOCTEN

KonTponbnast pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI 1
KpyIJIbIX TEN"

JIBH>KeHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BrkeHus u
paBeHcTBO uryp. Obuue
CBOKCTBA JBUKECHUI

https://m.edsoo.ru/EZH9GRUE]

https://m.edsoo.ru/H24I88MK Q

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

https://m.edsoo.ru/RXJ4Y WONA

82

Bunn nBukennit:

MapajuIeIbHbIN IEPEHOC,

LIEHTPAJIbHAS CUMMETPUS, 1
3epKajibHasi CHMMETPHUS,

IIOBOPOT BOKPYT IPSIMOM

https://m.edsoo.ru/ZSUA7INTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[Ipeobpa3zoBanus mogooUs.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/AIPU2WOAX

84

85

I'eomeTpuueckue 3anaun Ha
MNPUMCHCHUC ABUIKCHUS

Kontponbnas padota "BekTopsl

B MpocTpaHcTre"

https://m.edsoo.ru/KFDHOMGKZ

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

86

87

88

89

90

O6o6miaromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3alusl 3HAaHUH:
"[TapasienbHOCTh MPSAMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATUI U METOI0B Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

O6o06maromiee nopropenue 11
MIOHATHUI U METO/I0B Kypca
reomerpun 10-11 kaccos,
cucTeMaTHU3alus 3HaHUM:
"BexTops! B mpocTpaHcTee”

O6o06m1aromee nosropenue 11
MIOHATHUI U METO/IOB Kypca
reometrpuu 10—11 kmaccos,
cucTeMaTHU3alus 3HAaHHUHA:
"O6beM MHOTOrpaHHUKA"

O6o06mtaromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJ0

https://m.edsoo.ru/3ANIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpuu 10—11 kiaccos,
CUCTEeMaTH3allusl 3HAaHU:
"O6beM MHOTOTpaHHUKA"

91

O6o6mtaromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
CUCTEeMaTH3allusl 3HAaHH:
"[Lnouiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

93

O6o6mraromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3alMsl 3HAaHHUH:
"ILnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

Wrorosas koHTpoJsibHas paboTa

https://m.edsoo.ru/JG1DJ50NK

https://m.eds00.ru/GXZMP89GD

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpEeHue, 06001IeHNE 1
cUCcTeMaTH3aIus 3HAHU

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

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

97

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAYyKHU U €€
pOJib B PA3BUTUM COBPEMEHHBIX
WHXKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUM COBPEMEHHBIX
WH)XXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KaK HAYKHU U €€
pOJib B PA3BUTUM COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edso00.ru/41X3XKQOG

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

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAsi, INIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HHUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENbHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupummpoBars B3aMMHOE DPACIOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JBYI'PAaHHBIM yroJ, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN Yros ABYTpaHHOIO yIia, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTb NOHATUAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 PacniosHaBaTh OCHOBHBIE BHIbl MHOIOIPDAaHHUKOB (IIMpamMuzaa, IpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCU(UKALUU (BBITYKJIbI€ U HEBBINYKIIbIE MHOTOTPAHHUKH, NPABUIbHBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapaljiesIenuIeabl)
7.9 OnepupoBaTh MOHATUAMH: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIBI IOCTPOSHUSI CEUEHUN MHOTOTPAaHHUKOB, UCIIOJb3YS
' METOJI CIIe/IOB
Ctpouthb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIK alropuTMaM, MPHUMEHsS M3BECTHBIE AaHAJUTHYECKHE METONbl TNpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a4a4 Ha  BBIYMCIICHUE
PACCTOSIHUM MEXAY IBYMsI TOYKaMH, OT TOYKU JO HPSIMOM, OT TOYKHIO
IIJIOCKOCTH, MEKy CKPEIMBAIOIIUMHUCS MPSIMBIMU
Pemate 3a7aun Ha HaXOXKACHHWE T€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WM aIropuTMaM, NPUMEHSS H3BECTHBIC AHAJUTUYECKHE METOIbl INpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXY CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MpSIMOW U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIPU3Ma,

7.14 nupamMua) ¢ NpUMEHEHUEM (OpMYJ, BBIYUCIATH COOTHOLICHUS MEXIY
TUIOINAASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LICHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpBHI
W3Bnekarb, mnpeoOpa3oBbIBATE W HMHTEPIPETUPOBATH HH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTp reoMeTpuveckne (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEANOJIararolX HECKOIBbKO IIAaroB pEUIeHUs, €CINU YCIOBHUs
NPUMEHEHHS 33JJaHbI B SBHOH (opme
718 IIpumeHsaTs mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 ITpuBoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
' JKU3HHU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYyalluu ¥ MPUMEHATh U3yUCHHbIC TIOHATHS B MPOLECCE NMOUCKA PELICHUS
MaTeMaTHUYecKu cQOpMYJIUPOBAHHON MPOOJIEMbI, MOJEINPOBATh peajbHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTH IIOCTPOCHHBIE MOJEIN C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpakTUYEeCKHE  3a7add,  CBA3aHHbBIE C  HAXO0XJICHHUEM
reOMETPUUYECKUX BEIINYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odpa3oBaHust
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHYECKAs MOBEPXHOCTh, 0Opa3yrolye
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJIP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHITD CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacroiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHHWE IIApPOBOTO CJOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIONIANM  MOBEPXHOCTEH TN  BpalleHUS,




TreOMETPUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIAATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH IMOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM ITPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbonHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalIeHUs

W3BnekaTb, HUHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh TeoMeTpuveckre (QakThl ISl PEUICHHS CTEPEOMETPHYECKHX
3aja4, MPEINOoNaralliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO}KCHI/H[ BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0amaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPLI

6.17

6.18

6.19

Haxomuth cymMMy BEKTOpPOB M NpPOM3BEIACHHE BEKTOpPA HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IMPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyeckre 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOA

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOLIEHHH U
HaXO0XXJICHWE TEOMETPHUYECKUX BEIWYMH IO 00pa3laM W alrOpPUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPU  PEHICHWH  CTaHJIapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMIIHME MPOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoAUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MONydYeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peaibHbIE




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHU4ecKu cPOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATh pEabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonaTue 06 akCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MEPECCKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapamienpHOCTP MNpsMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBE: NapaJICIbHbIE NPSIMbIE B MPOCTPAHCTBE, NAPALIECIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHANPABICHHBIMU
CTOpPOHAMH, Yroj MEXIy IpsAMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapasiesnenunern,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHSIpHOCTI) priMOfI N IUIOCKOCTU: MNEPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJlJIebHbIE U MEPIEHAUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPSAMOW U IUIOCKOCTH, TEOpEMa O MPSIMOM MepHEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKIAY NMPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TIOCKOCTH, MPOEKIUsS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[TonsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsiMOYTONbHBIN Mapajljiesienunes u
ero cporcrtBa. [Iupammpa: n-yrosipHas nmUpamMuaa, TPAaHU W OCHOBAHHWE IMHPAMUIBI,
OOKOBasi M TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MpPaBUIbHAS U YCEUEHHAsl MUpaMHA.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHASA TPEYrobHAs MUpaMHJa U TPAaBUIIBHBINA TeTpasap, kyO. Ilpeacrasienue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOM, IMIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, HapajuleleNunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOM MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSAMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPAMOi mpu3Mbl. [11o1mans 00KOBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHOM NHPaMHUIbI, TEOpeMa O IUIOUIANNM YCEYEHHOM NUPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUSI MEXKAY TUIOIIAISIMHU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3ylolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pasyromias u OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIlIMHA, 0oOpasyromias U OcCh,
ionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue U
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMaap NOBEPXHOCTU ceprl. B3zaumuoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHaApa 1 KOHyca
KomOunHanmu Tes BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonstue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesenunena u cieacTsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEéM mapa u riomazas cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockocty M B npocTpaHCTBe. CIIO)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssmMoyronbHas cucTtemMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUuMcCiIeHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSIMH.
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 IIpoBepsiemblie TPeOOBAHUA K NPEAMETHBIM Pe3yJbTATAM 0CBOCHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

Brnanenue Meromammu J0Ka3aTeNbCTB, aJTOPUTMAMU pEUICHUS 3a/ady;
yMeHue ¢GOpMyIUpPOBaTh U ONEPUPOBATh MOHATUSMHU: OIpPEJEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POpMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXXACHUSA MTPHU PCIICHUH 3a1a4, OUCHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBATh
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OII€pallii HaJl MHOXCCTBAMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd peajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMN 3a71a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONBH30BaTh Tpadbl MpU

pelIeHu  3a1a4

YMeHne omnepupoBaTh MOHATHUSMH: HATypalbHOE YHCIIO, IEI0e YHCIIO,
CTETIEHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATIFHBIM TTOKA3aTelieM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTeleM,
JorapupmM YHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeodpasoBaHus IpoOHO-
pAallMOHAIBHBIX ~ BBIPQKCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

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




mporpeccusi, OCECKOHEYHO YOBIBAaIOIas TeOMETpHYEcKas IPOTPECcCHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anre0panyeckas); yMeTh
MIPOM3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MNOHATUSAMU:  MaTpuna 2X2  u  3x3, omnpefeinuTeab  MaTpHIbI,

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

YMmenune ONCprUpOBaTh MOHATUAMH: pPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606paSOBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

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

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLINH, KCTpeMyM (yHKIMHM, HauOojblllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HEMpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKUIMU, TiepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
MHTETpajl, YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATH  NPOM3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE B3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJAHYIO Ul UCCIENOBaHMUA (DYHKIMH,
HaxXoAuTh HauOOJBIIME W HAaUMEHbIIME 3HA4YeHUs (YHKIMHA; CTPOUTH
rpa¢uKd MHOTOYIECHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTHYecKOro
aHamu3a; IPUMEHATb MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIydIIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MpPUMEPhl MaTEMaTHUYECKOrO MOJAETUPOBAHUS C

OMOIIbI0 T PepeHIInATBHBIX YpaBHEHUN

YMenue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMsl (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHAs (QYHKIHS,
paunvoHanbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTenbHas U
ngorapupmuueckasi (yHKIUH; YMEHHUE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  TpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui W3YYEHHS MPOLIECCOB M 3aBUCHMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH;, BBIpaXaTh (OpPMyJIaMHd 3aBHCHMOCTH MEXIY BEINYHHAMUY;
UCIIONIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH Ui pEIICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/II‘/'I, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JacTH yNpaBlIeHUs JTUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBJONOAOOHOCTh pPE3YyIbTATOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHWMEM  ammapaTta  anreOpsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yiabTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLMIo, MPEACTABICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTpaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB M SIBIEHUIl; MPENCTABIATh
uH(pOpMAlLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEeI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TpaduyecKux
METOZ0B M IEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe10BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JIarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIIy4ailHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METOJIOB; IPHMEHSTh
(GOpMYITBI CIIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHON
BeposTHOCTH, hopmyny beprymm, koMOuHaTopHbIe (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYHMHA, pPACIpEleliCHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNMYMHBI, (QYHKIUHA  pPACHpEACICHHS W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl MPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
ONEPUPOBATH TMOHITUSMHU: COYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMHU,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHa; yMEHHE  MPUMEHSTH
KOMOMHATOPHBIC (DaKThl U PACCYXKACHUS [UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICIbh U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTb IMOHATUSAMM: TOYKa, IpsAMas, IUIOCKOCT,
MPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, IJIOCKUI YIroJl, IBYTPAHHBIN
YIOJI, TPEXTPaHHBIN YIOJI, CKPELIUBAOIIMECS NIPSAMBIE, MMAPAIIIETBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTef/'I, yrojia MeEXAay IpsIMbIMH,
YroJl MEXAY MpSIMOM U IUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMM,
pacCTOAHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh IIPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpAa; CTPOUTh MaTeMaTHYeCKUe
MOACIN C TIOMOIIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAb (QUTYpBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOI'paHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, IMPHU3MBI, KOHYyCa, LWIMHApPA, O00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleieNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsS KOHYCa M IWIMHIPA,

napajjiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTH CEYeHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO ANEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3aMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

MMOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, MOA00HBIE (GUTYPB; yMEHUE
pacro3HaBaTh paBHbIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOII,
oAb, 00BEM) NIPU PEIICHUU 33/a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUHCIISTH TEOMETPUUYCCKHE BEITUYIHHBI
(mmuHA, Yroi, MIIOMagh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO — TapaJUIeNIeuIe1a, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh MOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VIO MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIfI n KOOpI[PIH&THLIﬁ METOA

JJI pEeHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HBIX npeaMETOB

YMeHnue BBI6I/IpaTL MOAXOAAIIMNA METO s peuICHud 3a/la4r; IOHUMAaHHNC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBJICHI/Iﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

1.1

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsle u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE JAPOOH, MPOLECHTHI,

b2 OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM nokaszarenaem. CTeneHb ¢ pallMOHANIbHBIM MoKa3aTesneM. CBoMCTBa
' CTETICHH
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl
JeiictBuTenpHble uucia. ApudMeTHyYecKHe onepauud ¢  JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxéHHble BEIYMCICHUS, PaBUIa OKPYTJICHUs, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poOHO-palioHaIbHbIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHeHHUs
24 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-parOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CUuCTeMBI TMHERHBIX ypaBHEHHUH. OnpeIenTellh MaTPUIIBI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe QyHKIMU. [leprnoanueckue GyHKIIHA
OO6nactp ompeneneHuss W MHOXECTBO 3HaYeHMH ¢yHkuud. Hymn ¢yHkmmm.
39 [IpomMexXyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MuUHUMyMBbl (yHKIuM. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLINU Ha IPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypajJbHbIM M LEdbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yaknumit. CpoiicTBa  (HyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyra CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas GpyHkuuu. [IpousBoaHble 3eMeHTapHbIX (QYHKIHUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJsblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOXeCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 T'eomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpusi. Atanacsin JI.C. U np. (10-11) (ba3zoBbrit/ Y riry0n€HHBIN)

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






