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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUH 00YUarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IIPH JO0KA3aTeJIbCTBE TEOPEM M ITOCTPOEHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMmeTHoll obmactu  «Marematuka U
uH(pOpMaTHKa» Yyepe3 00ecrneueHne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIIAIOTCS:

paclIMpeHre MpeACTaBiIeHUs] 0 TEOMETPUM KaK 4acTH MUPOBOM KYJbTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

dbopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUMX MOJEIISAX, MO3BOJIAIOLIMX OMNMCHIBaTh M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUIHOTO ammapara o pa3ierny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

¢bopMupoBaHHE€  yYMEHHUS  BJAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IpHU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B X0J1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COIEPIKAHMEM,
(opMUpOBaHHE MPEJICTAaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PaCcCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanrne (PYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAllMi, HUCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIIPETALUY MOJyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TTOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOlUXCsl, paCIIUPSIsL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K U3yYEHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTth yciuoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNbHBIX MpOrpaMM, OOECHeUnuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeameTa «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHHUS MAaTEMaTUKH C
ydu€TtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npoeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 99
yacoB (3 Jaca B HEJEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlJICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MapaUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IIPAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpaIbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNbHOIO MpOoeKTUpoBaHHs. W3o00paxeHnue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapajuielbHOCTh IIOCKOCTEN: IapaljIeIIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MPAMBIE B
IIPOCTPAHCTBE, IPSAMBIE MApaUICIbHBIE W IEPIECHAUKYJAPHBIE K IUJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yria. TpEXrpaHHbIA U MHOTOI'PAaHHbIE YTJIbI.
CBoiiCTBa IJIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsl M MOJIHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsAMOYTOJIBHBIN MTapaJJIETICIUIE U €r0 cBoMicTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YIJIbL
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [Lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW INHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNUIeNd, CUMMETPHs NPABWIBHBIX IIPU3M, CHMMETpHUS IPABHIBHON
ITAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUM BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxxenue cepsbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpust chepsl 1 mapa.

O0béM. OcHOBHBIE CcBOWCTBAa O00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3 He€. OO0bEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CETMEHTA.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUJINHAP, OMHCAaHHAas OKojo muiauHapa. Ilepecedenwe cdeppl W 1mapa c
iockocThio. Kacanue miapa u cdepbl miockocThio. [loHsTHE MHOrorpaHHUKa,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. [IpeoOpazoBanue momobOus, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIAIINE Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEpEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBONMCTBa BEKTOPHOIO yMHOXeHuA. [IpsMmoyrosmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasnokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenusi mpoctpanctBa. OToOpakeHus. [[BU>KEHUSI U PaBEHCTBO (PUTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapalielbHbBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO O0IIIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHKE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpelbl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IieM, OpUeHTAIUs
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cephl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJCHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU Kak CpeJICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

BBISIBISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OmpeieSICHUs MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUupuKaiuy,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynIupoBaTh U NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKU HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, IBJICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUH;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, A TAKKE BbBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSITEIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHWS II0 XOAY pELICHHs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ W CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa UEIN U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opmax padoThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUsM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJIaCCU(UKALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AHHBIMH C  CEUYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHMsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pELIEHMM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIC 3HAHUS Ha TNPaAKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHSITh U3YUYCHHbIC MOHSATUS B
mpolecce IMOMCKAa  pelieHuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHe 3a/1aqd,
CBSI3aHHBIEC C HAXOXKJEHUEM I€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaromuiicss HAydYuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IMJIMHIPUYIECKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4daemble (UTYPBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, TMpeJACTaBICHHYI0 Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4d Ha BBIUUCIICHHUE YTIIOB MEXKY MPSAMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS IUIMHJIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYyca (MapajuiebHbIe
OCHOBAHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOHA CIEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKIE YTBEPKICHUS;
MPUMEHATh TeoMeTpuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHON M HESIBHOU (hopMme;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AaHATTM3UPOBAThH
U OLICHWBATh peajbHbIC CHUTYallMW, MPUMEHSATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA pEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara airedpbl, pemnarhb
MPAKTUYECKUE 3aJ1adl, CBSI3aHHBIE C HAXOXXICHUEM T€OMETPUUCCKUX
BCIINYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anmHoe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiel ¥ paccToOsIHUA 16 1
MHororpanHuku 7 1
7 Bekrops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/esioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHOBHbIE TIpaBUIIa
1300pakeHMs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa N300pakeHus Ha
PUCYHKE INIOCKOCTH,
nmapajlyICJIbHBIX IMMPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHs: nepecekaronmecs
IJIOCKOCTH, TEPECEKAIOLIUECs
npsiMast ¥ TIIOCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsaTHs: nepecekaromecs
IJIOCKOCTH, TEPECEKAOLTNECs
npsiMast ¥ TIIOCKOCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIUX OOHEKTOB

AKCHOMBI CTEPEOMETPUHN U
NIepBbIE CIEACTBUS U3 HUX

https://m.edsoo.ru/SSUACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPHUHU U
IIEPBBIE CIECICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U
NIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a/1aHus TPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUpaMH/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pébpa. Uzobpaxenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/ZIP3R7L0Q2

https://m.edsoo.ru/AQXJXEDYR

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

11

N3o0pakenune ceueHnit
MUpaMH/JIbl, Ky0a U PU3MBIL,
KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0pakenue
MIEPECCUCHUS MOTyUCHHBIX

https://m.edsoo.ru/XTIVCSWB2
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IIockocteil. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0pakenue
nepeceueHus MoIydeHHBIX
IJI0CKOCTEN. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETaAMHU

https://m.edsoo.ru/0SLAY6GMF

13

14

N3o0paxenue cedcHMit
MUPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE TPOXOJIAT Yepe3 UX
pEdpa. N3o0pakenue
IepeceyeHus MOIyUYEHHBIX
mIockocTeil. PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Merton cnenoB st TOCTPOCHUS
CEeUeHU !

https://m.edsoo.ru/EKWHLAWS84

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

15

Mertoa cneqoB AJist MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeceYeHn i NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Meroa cnefoB ajist MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeceYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ
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[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH 1 3aIHCh
I1ar0B MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
I1arOB MTOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceuenuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/J1AQIJNZCX

20

[Toctpoenue ceueHuii B
nupamujie, Kyoe no Tpém
TouykaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH 1 3aIHCh
II1arOB TTOCTPOCHHS

https://m.edsoo.ru/XJEZARSTO

21

22

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 MPONMOPUHOHATBHBIX
otpeskax. [lomooue
TPEYrOJIbHUKOB

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/L3FYZIL9LR

https://m.edsoo.ru/TP9F3DVV1
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24

25

KontponsHas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

BsaumHoe pacnionoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpemuBarOIMXCs
npsaMbIX. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMOM,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH
Ha JaHHOU npsAMou. Jlemma o
NIEPECEYEHUH MTapaJIIENbHbIX
MPSIMBIX TIOCKOCTBEO

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapanieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoOE
npoektupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO
MPOCKTUPOBAHUS.
N3o6paxkenune pazHbIx Guryp B
napajuieIbHON NPOEKINH

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

28

enTpanpHas npoekuus. Yroiu
C COHANPaBJIEHHBIMU

https://m.edsoo.ru/Z5FPA6SHI




29

30

31

32

33

CTOPOHAaMHU. YTOJI MEXIY
MPSIMBIMU

3aayn Ha JOKA3aTEeNbCTBO U
UCCIIeIOBaHKE, CBA3aHHbIE C
PacrooKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIIbHOCTH MIPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUUCIICHUE U J10KA3aTEeJIbCTBO,
CBSI3aHHBIE C NAPAJIJICIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha 4YEPTEXKE U
MapaIeIbHOTO JIPYTOn
npsMoM. Pac4€r oTHOIIEHUI

[MapannensHas TpOEKIIUS,
MIPUMEHEHHE I TOCTPOCHUS
ceueHMi Kyda u
napautenenumnena. CBoncTa
napajuieNienumne/1a U IpU3Mbl

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

https://m.edsoo.ru/N18CUOQ03L

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

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

https://m.eds00.ru/930T7FLSK
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35

36

37

[TapasnnenbHble MIIOCKOCTH.
[Ipu3Haku napajuieaIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 mapanienbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAAIICH Uepe3 TOUKY, He
MPUHAJICHKALLYIO TAHHON
IIJIOCKOCTH U CIICJCTBUA U3 HEE
CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 MapauieIbHOCTH
MPSAMBIX [IEpECEUEHUs IPU
MEPECCUCHUH IBYX
MapajvieIbHbIX MJIOCKOCTEH
TpeTben

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajuieTbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuieIbHBIMU TUIOCKOCTSAMH;
0 IepeceYeHny IpsIMOi ¢
JBYMSI TapaJlIeIbHBIMU
MIJIOCKOCTSIMU

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

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

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

https://m.edsoo.ru/QLA4PYRAT

38

39

40

[ToBTOpenue: Teopema
[Tudaropa Ha miockocTu
IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuleJenuneaa

https://m.edsoo.ru/9VIJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850
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42

43

44

45

Boruncnenue 1iaMH OTpe3KOB B
KyOe U IpsIMOYTOJIbHOM
napajuieJenumneie

[TeprieHAMKYIAPHOCTD MPSIMOiA
u ockocTH. [Ipusnak
MEPIEeHIUKYISIPHOCTU MPSIMOMN
Y TJIOCKOCTH

[lepnieHTUKYISIPHOCTD MPSMOI
u ockocTH. [Ipu3nak
MEPIEeHIUKYIISIPHOCTU TIPSIMOM
U TUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH TIPSIMO,
MIPOXOIAICH Yepe3 TOUKY
MPOCTPAHCTBA U
MEepHEHUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MepHEHUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISESHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4ES

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
NepHeHUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/S1IVOAWIW3

47

[lepneHquKynsp U HAKIOHHAS.
[TocTpoenue nepneHauKyspa
U3 TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepneHquKysip U HAKIOHHAS.
[TocTpoenue nepneHauKysapa
U3 TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/2ITUD45PR




49

50

51

Teopema o Tpéx
MePIeHIUKYIsIpax (mpsmast u
oOparHasi)

Teopema o Tpéx
MepreHIuKysipax (mpsmas u
oOpaTHas)

Yron mexny
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck nepreHIMKyJIpHBIX
Hp?[MI:IX C IIOMOIIIBIO
HepHGHIII/IKy,TISIpHI)IX
MIOCKOCTEH

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

53

54

55

56

OproronanbHoe
MIPOEKTHPOBAHNE

ITocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MIAPAaMUJIBI C IIOMOILIBIO
OpPTOTOHAJILHOM MPOEKIINH

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOT'OI'paHHHKaxX

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOQOJ

https://m.edsoo.ru/N77K7ZM8K




57

58

59

IIpu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

[IpaBuiibHBIE MHOTOTPaHHUKH.
Pacuét paccTosinuii OT TOUKH
710 TIOCKOCTH

HpaBI/IJ'IBHBIe MHOTI'OIpaHHUKH.

Pacué€t paccTosiHuid OT TOUKH
710 TJIOCKOCTHU

https://m.edsoo.ru/LIE703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TISUOWZTH

60

Crioco0sl OyCcTUTh
MEPIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 apAJLIEIbHOU
NpAMOit

https://m.edsoo.ru/DHFUCBWO6

61

62

63

64

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHuI

KontponbHas pabora
"B3anmHO€ pacnosioxkeHne
MPSIMBIX U INTIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: YrOa MEKIY
IPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
IToBTOpPEHME: YrOa MEXKIY
CKPEILMBAIOINMUCS IPSIMBIMU
B [IPOCTPAHCTBE

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

https://m.edsoo.ru/JWS5UZNNS8J

https://m.edsoo.ru/SKORHWDFQ

https://m.edsoo.ru/ WBREU9US7




65

66

67

I'eomeTpruueckue MeToabI
BBIYMCIICHUS YIJIa MEXKIY
IIPSIMBIMU B MHOT'OI'PAaHHUKAX

JByrpanubiii yroj. CBONCTBO
JUHEHHBIX YIJIOB IBYTPAaHHOTO
yria

IlepnenqukynsipHble
IockocTH. CBOMCTBA B3aUMHO
MEepIEHIUKYISPHBIX
IUIOCKOCTEH

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

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOKU
[epeceyeHus JIByX IIOCKOCTEH
NEepPIEHANKYISIPHBIX TPEThEH
IJIOCKOCTH

https://m.edsoo.ru/FY5STMQ43F

69

[IpssMOyTONBHBINI
napajuiesenunes; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSAMOYTOJIBHOTO
rapajienenuIena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nMaroHau
MPSIMOYTOJIBHOTO
napajuieJIenuIea u cleICTBUE
u3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacroyio’keHNueM MPSIMbIX U
TUIOCKOCTH

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




72

73

[ToBTOpEHwMe:
CKPEUIUBAIOIIHNECS MPSIMbIE,
napajuliesbHbIE IIJI0OCKOCTH B
CTaHAAPTHBIX MHOTOT'paHHUKAaX

[Tapa nmapanienbHBIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCSA MPSMBIX,
PacCTOSTHUE MEXKTY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MMPOCTBIX CUTYAIMIX

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YEWZTQREN

74

75

76

77

PaccrosiHue oT TOukH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 0 IIJIOCKOCTH

Beruncnenue paccTossHun
MEXJy CKPELMBAIOIUMUCS
MIPSAMBIMU C TIOMOIIBIO
MEPIEHIUKYISIPHON IIIIOCKOCTH
TpéxrpanHslii yrom,
HEPaBEHCTBA JUI TPEXIPAHHBIX
yrinoB. Teopema [Tucgaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
IUIsL TPEXTPAHHOIO yrila
DneMeHTHI chepruuecKoit
TE€OMETPUHU: T€OAEC3NYECKUE
JMHUM Ha 3emiie

https://m.edsoo.ru/W5GN48EIM

https://m.edsoo.ru/SW9VIIHMD

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

https://m.edsoo.ru/HMVTV74CP

78

Kontponbras padota "Yribel u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU




CucreMaTu3anus 3HaHui

79 "MHOrorpaHHuK U €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
[Mupamupa. Buael nupamu .
80 pamin g pamun 1 https://m.edsoo.ru/J3R0247E0
[IpaBuibHas nupamuaa
IIpusma. IIpsAmas u HaKIOHHAs
81 1 https://m.edsoo.ru/INDHOOSEQ
npu3Mel. [IpaBuiibHas mpusma
[IpssMo#t napayenenunen,
82 NPAMOYTOJIbHBII 1 https://m.edsoo.ru/L8803LZGS
napaiesnenumne1, Kyo
Brinykiible MHOTOTPaHHUKH.
83 . 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
BrImyKIible MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
84 p p P 1 https://m.edsoo.ru/QOMX9GA1S
Y TIONyTIpaBUIIbHBIC
MHOTOTPaHHUKHU
KonTponbnas padora
85 " P P " 1 https://m.edsoo.ru/3N52B3TEM
MHoOrorpaHHuk#
[TonsiTHe BekTOpa Ha
86 1 https://m.edsoo.ru/LRBSE3B09
MIJIOCKOCTH M B TIPOCTPAHCTBE
87 CyMmMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8
88 PaznocTs BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH
89 IIpaBuio nmapasmenenumnena 1 https://m.edsoo.ru/XS6AN7LA2
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxxenue BekTopa mo 6asucy
91 TPEX BEKTOPOB, HE JIEKAIIHUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOH IJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1 https://m.edsoo.ru/JZ46VNC7 1




Boruncnenue yria Mexay

93 1 https://m.eds00.1u/IUSI96UQP
BEKTOPAMH B POCTPAHCTBE
II enIme

94 POCTCHIIHNE SaaTH € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaAMH
[Ipocreiiue 3anauu ¢

95 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMH
[Ipocreiimue 3ana4yu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpAMH
n N

97 POCTCHITIHE Sajtamu ¢ 1 https://m.edsoo.ru/P3AWEWZZSY
BEKTOpaMH
O000111eH1E U CUCTEMATHU3ALIMS

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O00011IeHIE U CUCTEMATU3AIUS

99 . 1 https://m.edsoo.1u/XXBTFP5WL
3HAHUN

100 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hroroas koHTpoIbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O00011IeHIE U CUCTEMATHU3AIUS

102 Hvl H 1 https://m.edsoo.ru/931 AWXEK1
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
Ne Jlara
Kontpoas IIpakTnue uudposbie
n/ Tema ypoka Bce usyue
HbIE CKHe o0pa3oBaTejibHbIE
1 ro HUA
padoThI padoTbI pecypcbl
IToBTOpeHune
TEMBI
"Koopaunatrst
BEKTODA HA 1 https://m.edsoo.ru/WER
P SDSI4U
IJIOCKOCTH U B
MPOCTPAHCTBE
IToBTOpeHune
TEMBI
" CRaTSIDHOS 1 https://m.edsoo.ru/M6JO
P 60NJ7
MPOU3BEICHUE
BEKTOPOB"
IToBTOpeHune
TEMBI
"Beruucnenue
S 1 https://m.edsoo.ru/55KY
4 N 41L.VG
BEKTOpPaMH B
MPOCTPAHCTBE
IToBTOpEeHHE
TEMBI
"YpaBHeHME
IDSIMO 1 https://m.edsoo.ru/U20H
P S PUS6W
MPOXOISIIEH
yepes JiBe
TOYKH"
YpaBHeHue
IUIOCKOCTH,
HOpMaJlb, 1 https://m.edsoo.ru/VYIH
ypaBHEHUE STERW
IUIOCKOCTH B
OTpe3Kax
YpaBHeHue
IJIOCKOCTH, | https://m.edsoo.ru/54191
HOpMAaJlb, OWGX

ypaBHEHUE




IIJIOCKOCTH B
OTpE3Kax

10

Bekropnoe
IIPOU3BEICHUE

JInHeliHbIC
HEpPaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUpPO
BaHHC
JInHeliHbIC
HEpPaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUPO
BaHHC
AHanuTH4deck
e METOJIbI
pacuéra yria
MEXITY
MPSIMBIMU B
MHOT'OTPaHHUK
ax

https://m.edsoo.ru/NTY
OG2APM

https://m.edsoo.ru/54EQ
7JQ8E

https://m.edsoo.ru/VPK
WBB4AA

https://m.edsoo.ru/KHJ2
OM3PV

11

AHamuTH4eCcK
€ METOJbI
pacuéra yria
MEXKTY
IUIOCKOCTSIMH
B
MHOTOI'PaHHUK
ax

https://m.edsoo.ru/DDX
UUAIAS

12

dopmyna
paccTosAHus OT
TOYKH 10
IJIOCKOCTH B
KOOpAMHATAX

https://m.edsoo.ru/SG45
1UUGI

13

Haxoxnenne
paccToOsAHUM OT
TOYKH J0
IJIOCKOCTH B
KyOe

https://m.edsoo.ru/8 V2N
4X1L3

14

Haxoxnenne
paccTosAHuM OT
TOYKH JI0
ILIOCKOCTH B

https://m.edsoo.ru/UZ15
UU37F




IIPaBUIILHON

UpamMuae
KoHntposbHas
15 pabora https://m.edsoo.ru/SNGI
" AHAJTUTHYECK 1GHFM
ast reometpus"
CeueHnns
MHOTOT'PAHHUK
16 OB: https://m.eds00.ru/21960
CTaHIapTHhIE 3NHQ
MHOTOT'PAHHUK
u
Ceuenus
17 MHOT'OTPaHHUK https://m.edsoo.ru/52XG
OB: METOJI 02J5B
CIea0B
CeueHus
MHOTOT'PAHHUK
OB:
13 CTaHIapTHbIE https://m.edsoo.ru/CUP7
IUIOCKOCTH, TCPXQ
IepeceUCHUs
MPSAMBIX U
IIJIOCKOCTEN
[TapannensHbI
€ IpsIMbIE U
19 IOCKOCTH: https://m.edsoo.ru/MM6
9MKRDP
rapajiebHbIE
CEYEeHUs
[TapannensHbI
€ IpsIMbIE U
20 IOCKOCTI: https://m.edsoo.ru/O71R
. OUFI
pacuér
OTHOLIEHUN
[TapannensHbI
€ IpsIMbIE U
IJIOCKOCTH:
71 YIB MEKITY https://m.edsoo.ru/26EP
TM74A
CKPEILIHBAOIILI
AMUCS
NPSAMBIMHU
2 Ilepnenaukyn https://m.edsoo.ru/YQU
VT6VZX

SIpHBIE




NPsIMBIC U
IUIOCKOCTH:
CTaHJIapTHbIE
naphl
MEePIEeHANKYJIS
PpHBIX
MIOCKOCTEH 1
MPSAMBIX,
CUMMETpUU
MHOI‘OFpaHHI/IK
OB

23

24

25

[Iepnenaukyn
SIPHBIC
MpsAMBIE U
IUIOCKOCTH:
TeopemMa o
Tpex
MEepHEHIUKYIS
pax
[Tepnienaukyn
SIPHBIC
MpsIMBIE U
IIOCKOCTH:
BBIYHCIICHUS
JUINH B
MHOTOTPAHHUK
ax

IToBTOpEHME:
TUTOTIIAIH
MHOTOYTOJIEHU
KOB, (hOpMYJIbI
s
IUIOIIAJICH,
COOOpaxeHus
no100us

https://m.edsoo.ru/HQIN
207JP

https://m.edsoo.ru/OWF
AQIA9]

https://m.edsoo.ru/FDRZ
09G4X

26

[ToBTOpEHME:
TUTOTIAH
MHOTOYTOJIbHH
KOB, (OpMYJIbI
TSt
TUIOIIACH,
COOOpaxeHUs
nmoxoous

https://m.edsoo.ru/1ZYR
NNIKV




27

28

IToBTOpEHME:
IJI0LIA I
MHOTOYTOJIbHU
KOB, (hopMyJIBI
TUISE
TUIOIIACH,
COOOpaxeHUs
moo0ust
ITmomaaun
CEYCHMIT
MHOTOTPaHHUK
OB: TUTOIAN
MMOBEPXHOCTEN
, pa3pe3aHus
Ha 4YacTH,
COOOpaKECHHS
noxoous

https://m.edsoo.ru/HWH
VENLOO

https://m.edsoo.ru/X2H
RMO9HD4

29

30

[Lnomanu
CEUYEHUI
MHOT'OTPaHHUK
OB: IUIOLIAAN
IOBEPXHOCTEN
, pa3pe3aHus
Ha 4acTH,
COOOpaKeHUsT
noaoous

KonTponsHas
pabota
"I[ToBTOpeHwue:
MHOTOTPaHHUK
U, CeUeHUus
MHOTOTPaHHUK

OoB"

https://m.edsoo.ru/S8H4E
LY9NG6

https://m.edsoo.ru/S8U
WIWWV1

31

OO0OBéM Tena.
O0neM
MPSMOYTOJIBHO
ro
napauieNenun
ena

https://m.edsoo.ru/6UX
GOORC9

32

3agauu 00
YABOCHUH
Ky0a, o
KBaJIpaType

https://m.edsoo.ru/VK2J]
2TXEF




Ky0a; o
TPUCEKIHU
yria

33

34

Crepeomerpu
YECKHUE

3aJla4u,

CBsI3aHHBIE C
00BEMOM 1
NPSAMOYTOJIbHO

ro

napajuieJenun

ema

IIpuknagueie

3aJ1a4u,

CBsI3aHHBIE C
BBIYHCIIEHUEM
00BéMa 1
MIPSIMOYTOJIBHO

ro

napasieenuIl

ena

https://m.edsoo.ru/ODR6
H6TQS

https://m.edsoo.ru/OSHT
10T1G

35

O06béM
psAMOI 1
MIPU3MBI

https://m.edsoo.ru/SAIL
9YHYJ

36

Crepeomerpu
YecKue
3aJ1a4H,
CBSI3aHHBIE C
BBIUUCIICHHEM
00BbEMOB
IpsAMOI
MIPU3MBI

https://m.edsoo.ru/1D8H
V54A9

37

38

[Tpuxnagaeie
3aJ1a4u,
CBSI3aHHEBIE C
00BEMOM
MPAMO
MIPU3MBI
Breramcnenne
00BEMOB TEJI C
IIOMOIIBIO 1
ONpeACIEHHOT
0 MHTETpaa.

https://m.edsoo.ru/QIYC
4F8IU

https://m.edsoo.ru/ON58
5060H




O0BEM
HaKJIOHHOH
MIPU3MBI

39

40

41

Brrunciaenue
00BEMOB TEJI C
IIOMOIIILIO
OIpEIEIIEHHOT
0 MHTETpaJa.
O0BéM
MTAPaAMUIBI
dopmyna
00BEMa
MMUPaMU/IBI.
OTtHomeHue
00BEMOB
MUpaMu/I C
O0IINM YTIIOM
dopmyna
00BEMa
MMUPaAMU/IBI.
OTHolIEHHE
00BEMOB
MUpaMuU/I C
00IIUM yTIIOM

https://m.edsoo.ru/2CJL
CMK8N

https://m.edsoo.ru/AL3P
0DCI9E

https://m.edsoo.ru/3GO
OAJRNY

42

Crepeomerpu
YeCKHUe
3aJ1a4u,
CBSI3aHHBIE C
00BEMaMuU
HaKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/7TR8
RHWO7

43

Crepeometpu
YECKHE
3a/Ja4u,
CBSI3aHHBIE C
00béMaMu
MTUPAMUJIBI

https://m.edsoo.ru/SF48
ODTS6

44

[Tpuxnagaeie
3aJ1a4M 110
TEeME
"O0BEMBI

"

Ten",
CBsI3aHHBIE C

https://m.edsoo.ru/9SF6
OYYVX




00BEMOM
HaKJIOHHOH
MIPU3MBI

45

46

47

48

49

IIpukinanueie
3aJ1a4M I10
TeME
"O0BEMBI
Ten",
CBsI3aHHEBIE C
00BEMOM
MUPaAMU/IBI
[Ipumenenne
00BEMOB.
Breruucnenue
paccTosiHusA J10
IUIOCKOCTH

KonTponbhas
paborta
"O0BEM
MHOT'OTPaHHUK
a"
Humaapuuec
Kast
MMOBEPXHOCTb,
oOpa3yrolue
HUAJTUHIpUYEC
KO
MMOBEPXHOCTHU
Humsap.
[Ipssmont
KpyroBOM
ATTUHD.
[Tnomans
MMOBEPXHOCTH
UUATUHIpPA

https://m.edsoo.ru/Z4M
Z27RMY

https://m.edsoo.ru/I39C
XO3CP

https://m.edsoo.ru/XNW
ZSSJ7P

https://m.edsoo.ru/7DH
KEHEG6

https://m.edsoo.ru/MAV
W4KY55

50

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHHYECKOI
MMOBEPXHOCTH.
Konyc

https://m.edsoo.ru/PVRE
7THQO6Y

51

Ceuenue
KOHyca

https://m.edsoo.ru/EOV
SHALSL




IIJIOCKOCTBIO,
napasuieIbHON
IJIOCKOCTH
OCHOBaHUs

52

53

54

55

VY ceuéHubIit
KOHYC.
N3obpaxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB
IInomann
OOKOBOI
MTOBEPXHOCTH
M TIOJTHOM
MTOBEPXHOCTH
KOHycCa
IInomanp
OOKOBOI
MTOBEPXHOCTH
M TIOJTHOM
MMOBEPXHOCTHU
KOHyca

Crepeomerpu
YecKHe 3a7auu
Ha
JI0Ka3aTebCTB
ou
BBIYMCJICHUC,
MOCTPOSHUEM
CEYCHUI
HWINH/pA,
KOHYyca

https://m.edsoo.ru/9VK
WVDCTE

https://m.edsoo.ru/AWK
B9E4ANE

https://m.edsoo.ru/9NF4
UE3K]J

https://m.edsoo.ru/QZV
HSEXL9

56

Crepeometpu
YecKHe 3a7a9u
Ha
JI0Ka3aTeIbCTB
ou
BBIUUCIICHHE,
MOCTPOCHUEM
CEYECHMI
LHWINHApA,
KOHYyca

https://m.edsoo.ru/AKF6
PW62W




57

IIpukinanueie
3a/1a4H,
CBSI3aHHBIE C
LUIMHIPOM

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

58

IIpukianueie
3a/1a4H,
CBSI3aHHBIE C
LUIMHIPOM

https://m.edsoo.ru/ZY6E
NPVKD

59

60

Cdepa u map

Ilepeceuenue
cdepsl 1 mapa
C IIOCKOCTBIO.
Kacanue mapa
u cepsl
TUIOCKOCTBIO.
Bunn
Hn300pakeHUE
mapa

https://m.edsoo.ru/W1T
VKAJOR

https://m.edsoo.ru/JEEN
B5ZS0

61

62

63

64

[Iepeceuenue
cdepsl U mapa
C IUIOCKOCTBIO.
Kacanne mapa
u cepsl
IJIOCKOCTBIO.
Bunu
n300pakeHne
mapa
YpaBHeHue
cepsl.
[Tnomane
chepsl u eé
yacTei
Cummerpus
cdepsl U mapa
Crepeomerpu
YecKHe 3a7auu
Ha
JI0Ka3aTelbCTB
on
BBIUHUCIICHHE,
CBSI3aHHBIE CO
chepoii u

https://m.edsoo.ru/M6W
K9K950

https://m.edsoo.ru/U8G2
4BO8H

https://m.edsoo.ru/6E6G
X0YJS

https://m.edsoo.ru/MSY
BPKH7R




apom,
MTOCTPOCHUEM
HX CEUYCHUM
IUIOCKOCTBIO

65

Crepeomerpu
YECKHE 3a/1a4n
Ha
JIOKa3aTeIbCTB
ou
BBIUHCIICHHE,
CBSI3aHHBIC CO
chepoit u
mapom,
MTOCTPOCHHUEM
HUX CCUCHUM
IIOCKOCThBIO

https://m.edsoo.ru/MXR
DTK72T

66

[Ipukianueie
3a/1a4H,

CBSI3aHHBIE CO 1
chepoii u

mapom

https://m.edsoo.ru/XW5
LI7A9]

67

68

69

70

[ToBTOpEHME:
OKPY>KHOCTh

Ha IJIOCKOCTH,
BBIUMCIICHUS B 1
OKPY’KHOCTH,
CTaHJIapTHHIE

o 00Ms

Pazmunsblie
KOMOMHAIINU
TeJ BpaIleHHUS
u
MHOTOTPaHHHK
OB

3agaun mo
Teme "Tenma u
MMOBEPXHOCTHU
BpauieHus"
3agauu o
Teme "Tenma u
MMOBEPXHOCTHU
BparuieHus"

https://m.edsoo.ru/EJ2Q
DAVE]

https://m.edsoo.ru/LE79
33LXX

https://m.edsoo.ru/PHH
LCG54E

https://m.edsoo.ru/22WP
BLTP9




71

72

73

74

75

KoHnTponbHas
pabora "Temna

Hu 1
MMOBEPXHOCTH
BpaieHus"
O0BéM
HUAJTUHIPA.
Teopema 06
00BEME
MIPSIMOTO
UUAJTUHIPA
Breruucnenue
00BEMOB TETI ¢
ITOMOIIILIO
OIpEICTIEHHOT
0 MHTETpaJa.
O0BéM KOHYCa
IInomann
OOKOBOII U
MTOJTHOH 1
MMOBEPXHOCTHU
KOHyca

Crepeomerpu
YecKue
3aJauu,
CBA3aHHBIC C
BBIYHUCIICHUEM
00BEMOB
LIUIIAHAPA,
KOHYyca

https://m.edsoo.ru/33W2
22M63

https://m.edsoo.ru/1ZN2
S6ZMO

https://m.edsoo.ru/ACTO
MFMVF

https://m.edsoo.ru/ZYT
K7P8B1

https://m.edsoo.ru/709V
JYPSC

76

[Tpuxnagaeie

3aJ1a4d 1Mo

TEME

"O0BEMBI U 1
ILIOIIA AN
MMOBEPXHOCTEN

TCI

https://m.edsoo.ru/QXE
A9GPVB

7

O6béM m1apa u
IIapOBOTO
CEeKTOpa.
Teopema 06
00BEMeE mapa.
[Tnomans

https://m.edsoo.ru/VV6
ONBVZX




cepsl.
Crepeomerpu
YecKue
3a/1a4u,
CBSI3aHHBIE C
BbBIYUCIICHUEM
00BEMOB
niapa,
1apOBOIO
CerMeHTa u
IapOBOTO
CEeKTopa

78

79

[Ipukianueie
3aJ1a4H 110
TEME
"O0BEMBI
Tea",
CBSI3aHHBIE C
00BEMOM
mapa u
IUIOIIAIbIO
cdepsl.
CooTHONIECHUS
MEXIY
IUIOILAISIMA
IIOBEPXHOCTEN
" 00bEMaMH
MOAOOHBIX TEI

[Tomo6HbIC
Tena B
MIPOCTPAHCTBE.
N3mMmeHeHne
o0BEMa npu
o100HH.
CrepeomeTpu
YeCcKHe
3a7a4d,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
Ioniaaei
MOBEPXHOCTEN

https://m.edsoo.ru/EZH9
GRUEJ

https://m.edsoo.ru/H2418
SMKQ




80

81

KoHnTponbHas
paborta
"TInomanu
MTOBEPXHOCTHU
1 00BEMBI
KpYyTibIX Ten"

JBrxeHus
MPOCTPAHCTBA.
OToOpaxeHwusl.
JBrxxeHus u
PaBEHCTBO 1
¢uryp.

Oo6mue

CBOICTBA

IBWKECHUHN

https://m.edsoo.ru/73U0O
DGNYR

https://m.edsoo.ru/RXJ4
YW6NA

82

83

84

85

86

Buaer

JIBYKCHHH:
rapajuieIbHbI

1 IIepeHoc,
LEHTpalbHas
CUMMETpHUS, 1
3epKajibHast
CUMMETpHUS,
MIOBOPOT
BOKpYT
psAMOM
[Ipeo6pazoBan
U TO100MUs.
[Ipsimas n
ctepa Ditnepa
I'eomeTpuueck
Y€ 3a/1ayu Ha
MIPUMEHEHHE
JIBKEHUS

KonTponsHas
pabora

"BexTopsl B 1
IIPOCTPAHCTBE

"

O6ob6maromee
MOBTOPEHUE
11 nousaTuii u
METOJIOB

https://m.edsoo.ru/ZSU
ATINTX

https://m.edsoo.ru/A1PU
2WOAX

https://m.edsoo.ru/KFD
HOMGKZ

https://m.edsoo.ru/4F52
B11KK

https://m.edsoo.ru/1HV
B2NZH9




Kypca
reoMeTpuU
10-11
KJIacCOB,
cHCTeMaTH3aI]
WS 3HAHWM:
"[TapamiensHo
CTh IIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

n

87

Oo6o6maromee
MTOBTOPCHHE
11 mousarui u
METOI0B
Kypca
T€OMETPUH
10-11
KJ1aCCOB,
CHCTeMaTH3aIl
WS 3HAHWM:
"BexTopsl B
MPOCTPAHCTBE

"

https://m.edsoo.ru/AQE
FPERJO

88

O6o0maromee
MMOBTOPEHHE
11 moHaTHH u
METOI0B
Kypca
r€OMETPUHU
10-11
KJIaCCOB,
CHCTEeMaTH3aI]
WS 3HAHWM:
"BekrTopsl B
MIPOCTPAHCTBE

"

https://m.edsoo.ru/3NI1JO
LN63

89

O6o0mmaromee
MMOBTOPEHHE
11 monsTH 1
METOJIOB

Kypca
Tr€OMETPUH

https://m.edsoo.ru/B85S
7VDTC




90

91

92

10-11
KJ1aCCOB,
cHCTeEMaTH3all
WS 3HAHWM:
"O06BeM
MHOT'OTPaHHUK
a

"

O6o0maromiee
MTOBTOPCHHE

11 moHATHH 1
METOH0B
Kypca
r€OMETpUU
10-11
KJ1aCCOB,
cHCTEMAaTH3aIl
WS SHAHWM:
"O6BeM
MHOT'OTPaHHHUK
a

n

Oo6o61aromiee
MMOBTOPEHHE
11 moHATHH 1
METOH0B
Kypca
T€OMETpUU
10-11
KJIaCCOB,
CHCTeMaTH3aI]
WS 3HAHUM:
"[Timomann
MMOBEPXHOCTHU
A 00BEMBI
KpyIJibIX Ten"

O6o6maromee
MMOBTOPEHHE
11 moHATHH U
METO/IOB
Kypca
TCOMETPHH
10-11
KJIaCCOB,
cucTeMaTHu3ai]

https://m.edsoo.ru/AJX4
CDP51

https://m.edsoo.ru/H2ZA
BPRXO

https://m.edsoo.ru/JG1D
J50NK




93

W 3HAHWI:
"Tlnomanu
MMOBEPXHOCTH
1 00BEMBI
KpYTJibix Ten"
Hrorosas
KOHTPOJIbHAS
paborta

https://m.edsoo.ru/GXZ
MP89GD

94

Hrorosas
KOHTPOJIbHAS
pabora

https://m.edsoo.ru/3J174
MY6M

95

96

97

IToBTOpEHUE,

00001IeHNE 1
cucTeMaTusaill
Ysl 3HAHUI

Hcropus
pa3BUTHUs
CTEPEOMETPUHU
KaK HayKU U
€€ poJb B
pa3BUTHHA
COBPEMEHHBIX
WH)KEHEPHBIX
u
KOMIIBIOTEPHBI
X TEXHOJIOTUI

Hcropus
pa3BUTHUS
CTEPEOMETPUHU
KakK HayKd U
€€ poJb B
pa3BUTHH
COBPEMEHHBIX
WH)KEHEPHBIX
H
KOMIIBIOTEPHBI
X TEXHOJIOTHi1

https://m.edsoo.ru/UI26
CB4XL

https://m.edsoo.ru/IESA
LO6B5

https://m.edsoo.ru/8ZKN
MYFO03

98

Hcropus
pa3BUTHUS
CTEpPEOMETPUH
KaK HayKH U
€€ poJib B
pa3BUTUN

https://m.edsoo.ru/41X3
XKQOG




99

COBPEMEHHBIX
WH)KEHEPHBIX
u
KOMITHIOTEPHBI
X TEXHOJIOTH1

Hcropus
pa3BUTHS
CTEPEOMETPUU
KakKk HayKu U
€€ poJb B
pa3BUTUU
COBPEMEHHBIX
WHXKEHEPHBIX
u
KOMITBIOTEPHBI
X TEXHOJIOTHI

https://m.edsoo.ru/4PGH
OJYAH

10

101

10

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKd U
€€ poJb B
pa3BUTHU
COBPEMEHHBIX
WH)KEHEPHBIX
"
KOMIIBIOTEPHBI
X TEXHOJIOTUI

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKH U
€€ poJb B
pa3BUTHHA
COBPEMEHHBIX
WHKEHEPHBIX
u
KOMITbIOTE€PHBI
X TEXHOJIOTUI

Hcropus
pa3BUTHS
CTEPEOMETPUH
KaK HayKH U
€€ poJb B

https://m.edsoo.ru/GEJC
O734F

https://m.edsoo.ru/RK4
XSFWNR

https://m.edsoo.ru/X89T
Q8776




pa3BUTHHA
COBPEMEHHBIX
WH)KEHEPHBIX
51
KOMIIBIOTEPHBI

X TEXHOJIOT Uil
OBIIEE

KOJIMYECTBO

YACOB I10 102
I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUHU
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: TAPAUIETLHOCTh W MEPICHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OrnepupoBaTh MOHSATUSMU: JIBYTPAHHBIA YTroJl, TPaHU JABYTPAHHOTO yTJa,
pedpo IBYrpaHHOIO yria, JMHEHHBIA YroJl IBYTPAaHHOTO yTia, TpaaycHas
Mepa ABYTPaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA M HEBBITYKIIbINA
MHOTOTPaHHUK, 2JIEMEHThl MHOTOIPaHHUKA, IPaBUJIBHBI MHOTOIPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MMpamuja, MpHU3Ma,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKIble  MHOIOIPAHHUKH,
[IPaBUJIbHBIE MHOTOIPDAHHMKHM, IIpSMBIE W  HAKJIOHHBIC IPHU3MBI,
napaiesIenure bl)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMMU CCKyHiasa IIJIOCKOCTBD, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIUIIBL OCTPOCHUA CcedyeHU MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOM CJICIOB

7.11

Ctpoutpb cedeHHMs] MHOTOIPAHHHUKOB METOJOM CJIEJIOB, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aaa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH 110 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI IIpH
pEe€IICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4d Ha BBIYHCIICHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHOO
IMJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIIMYMH MO oOpaslam
WIH aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHAIMTHYECKHE METOABI TPH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IIJIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHHEM (HOPMYII, BBIYUCIATH COOTHOIICHHUS

714 MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOJ00HBIX
MHOI'OIPAHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B SBHOU (hopme
718 [IpuMmensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1au
719 [IpuBOANTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKW3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh NOSyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh pealbHbIC
CUTyalluu U IPUMEHSATh U3yUCHHbIE TIOHSTHS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTu4ecku  cHOpMyIHpPOBAaHHOW  MpOOJEeMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTyallud Ha SI3bIKE T€OMETPHUM, UCCIEN0BAaTh MOCTPOCHHBIE
MO/ICJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHI U TEOpeM, anmapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUUYECKUX BEJTMYUH
11 KUIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh MOHATHSAMHU: IUJIWHIAPHYECKAs TOBEPXHOCTh, 00pasyroIne
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IMMJIMHJIIP, KOHMYECKAas TOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh TMOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTECH TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OIKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHU
IMOJOOHBIX TEI

6.9

N300paxkaTh n3ydaeMbie (QUTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATh (BBIHOCHBIE) IUIOCKHME 4YEPTEXH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aa4, IIPEAnOoJaratommux HECKOJbKO MIaroB pCeHICHUs, C€CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE IEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJlICIICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE IMPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB U IPOU3BEACHHE BEKTOpa Ha YHMCIO, YTOJ
MEXJly BEKTOpaMHU, CKaJSpHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r HAa MPUMEHCHUC BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemarn 3agadd Ha A0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIUYMH I10 06pa3uaM WK aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH mpocTEWIIMEe IIPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 3314

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh PeaibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pealbHbIe CUTYyallUd Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATUH U TEOPEM, ammapara
anreOphl, pemaTh MPAKTUYECKHE 3aavd, CBS3aHHBIC C HAXOXICHHEM
T€OMETPUYECKUX BETUINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsmMas, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarOLIUecs,
napajulefibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHocTh MPSAMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMbIE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapPaJUIEIbHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJijienenumnes, moCTPOeHUe CeueHu

HepHGHZII/IKYJIﬂpHOCTL Hp?[MOfI U IUIOCKOCTH: TMNCPICHIAUKYIIAPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajliebHbIe U NEPIEHANKYISIPHbIC K MJIOCKOCTH, MPU3HAK
MEePHIEHIUKYISIPHOCTH NMPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HaKJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUsI (GPUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mwrockocrteil. Teopema o TpEX MepreHANKYIIpax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrompHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs NMpPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroabHbIN Napajuieaenunes
u ero cBorcrta. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHME NTUPaMUbL,
OOKOBas U IOJIHAS MOBEPXHOCTh NMUPAMUAbI, MPaBUIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYToJbHAA MUpaMKIa U MPAaBUIIBHBIN TeTpasap, kyO. [lpeacrainenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬁMOﬁ, IIJIOCKOCTH.
ONIEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajjejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSMOW TPU3MBI, ITUIOMIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nommans 60koBoi
IIOBEPXHOCTU U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B pocTpancTBe. COOTHOIICHUST MEXKIY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIye UINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlmHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTD,
o0pasyromias u oCk, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON MOBepXHOCTH. KOHYC: OCHOBaHME U BeplLIMHA, 00pa3yromas
1 OCb, TUIONIA]Ib OOKOBOI M TIOJTHOW MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: neHTp, paauyc, MaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 oO6bEMe. OcCHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJBHOIO Napaijenenunena v cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TEJ

Ceuenust mMiaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHMs 11apa

BekTop Ha muockocT M B mpocTpaHcTBEe. CII0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHnue BeKTopa o TpEM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
IIpocreiimme 3amaun B KOOpAMHATax. YTroil MexIy Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUKCIIEHUE YITIOB MEXKAY NPSMBIMU U ILIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnagenue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHHe (GOpMYJIMPOBaTh M OINEPUPOBATH IMOHATHSAMU: OIPEICIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE ()OPMYITMPOBKH; IPUMEHSTH UX; yMEHUE (HOpMyITUPOBaATH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXkAECHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCYKIACHHWS IpU PpEUICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUJIBHOCTb  PACCYKICHHM; YMEHHE
OIEpUPOBATH MOHATHAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U ABJIICHUM U NIPU PEILICHUU
3aJa4, B TOM 4HCI€ W3 JAPYyruxX Yy4eOHBIX MPEIMETOB; yMEHHE
OIEepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YMCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C IIEJIBIM MOKa3aTeeM, KOPEeHb HaTypalbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC H  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJMYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJbIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
o0rmiee KpaTHOE, anropuT™ EBKITHIa MpH pEIIeHnH 3a1a4; 3HAKOMCTBO C
pasNMYHBIMM ~ TO3MIMOHHBIMM ~ CHCTEMaMHM  CUYMCJICHHUS; yMEHHe
BBITTOJIHATh BBIYMCICHHE 3HAYCHHH W TPEoOpa3oBaHUs BBIPAKCHHU CO
CTENEeHsMU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMCEHUE ONECPpHUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHE ONEepUpOBaTh HNOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apTyMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpuua 2X2 u 3x3,

OIIPCACIINTCIIb MAaTPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYMeHue onepupoBaTh MOHATUSMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPe0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YHKIMU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHON, IMepBOOOpa3Has, ONpeaeIEHHbIN
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMHN (PYHKIMI, HaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JUIsl HcCcieloBaHUs (QYyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTHu4ecKoro
aHaINM3a; INPUMEHITh NPOU3BOJAHYIO I HAXOXKIEHUS HaWIYy4IIero
pellleHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3nUeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAANU U 00BEMBI PUTYp C TTOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIUN, BBHIIOIHATH MPEoOpa3OBaHUA
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajJjay U3 peaslbHOM >KM3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadUKy (PyHKIUIHA AJ1s pereHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOLIEHTHI, 0 U YacTH, HAa JBUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4l U3 00J1aCTU yNpaBJIEHUS JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IMPaBAONOJ00HOCTh pE3yJNbTaTOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: CpejiHee apu(dMeTHuecKoe, MearaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKAIOIIyIO CBOICTBA pEaJIbHBIX MTPOLIECCOB U SIBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C IMPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCK UCCIET0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOILNBIO JUarpaMM pacCeMBaHUS M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHS BEpOSTHOCTEH, (opMyily MOJIHOM
BEPOSATHOCTH, (hopmyiy bepHyiu, komOuHaTopHbIe (HaKThI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO pACHpPENEICHMI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEIOBAaHUN; YMEHHE HIPUBOJUTH HPHUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS ISl PEIICHNUS 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPELIMBAKOIINAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMHU, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTSMH; YMEHUE UCIIOJIb30BaTh IIPH
pelIeHNH 3a7a4 U3y4YeHHbIE (PaKThl U TEOPEMBl IUNIAHUMETPHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbID T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMH NPAKTUYCCKHUEC 3a1a4Nn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTH TNHPAMU[BbI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapaJulelIeuIela, NUPaMUAbl, IIPU3MBI, LWIAH]IPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpaIllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyaHpOBaTh ONpEAeNeHHUS N3y4yaeMbIX (GHUTyp, BBIIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reoMeTpUuecKux (puryp, o00CHOBHIBATh WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccuukanuioo ¢Guryp 1o
pa3jMYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATHUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOIB30BATh T'€OMETPHUUECKUE OTHOIICHHUS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
TI0Iaab, 00BEM) IPH PEHICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(MHA, yroi, TUIOMmah, OOBEM, IJIOMIAIh TMOBEPXHOCTH), WCHOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cdephl; 00hEM KyOa,
HpSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUTSL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3a7ad JAPYTux y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh MOAXOIAIIMNA METOA JJIs  pelIeHus 3a/1a4H;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKH B M3YYEHMM NPUPOIHBIX H
OOIIIECTBEHHBIX ~ MPOIIECCOB W  SIBICHUH; YMEHHE paclo3HaBaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Hucna u BIYUCICHUS
1.1 Hatypanbuble u nensle yncina. [Ipu3Haky 1eIMMOCTH LEIbIX YUCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. JeicTBus ¢ apudMeTHIecCKuMu
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbIe U HATYpAJIbHBIC JOTapU(OMbI
HeiicTButenpHbple yucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmk€éHHble BBIUMCICHHS, MpaBWiIa OKPYIVICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpakeHUN
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHHS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIE U TOTaprUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKIMU U Tpaduku




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue QyHKIuu
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
) [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxx1eHre HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Teometpus, 10-11 xnaccel/ Atanacsu JI.C., byty3oB B.®., Kagomner C.b. u
npyrue, AkuuonepHoe odiectBo «M3aarenscTBo «lIpocBemienne»

2. KonTtposibHO-u3MepuTenbHbie Matepuaisl. ['eomerpus. 10 knace, 11 kiacc

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. TloypouHsie pa3paboTKu
2. Undopmanmonnsie pecypcsl https://resh.edu.ru/ u mp.

3. KontposbHO-n3MeputTenpHble Matepuaisbl. ['eomerpus. 10 kmace, 11 kmace
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://edsoo.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/
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