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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
0Oy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAY4YHOr0 LHMKJIA, B YaCTHOCTU
buznyeckux 3aaay.

Ilenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUU uepe3 o00ecrneyeHue BO3MOXKHOCTH IPUOOpETEHUus U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOT0 Npo(heCCUOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMH 3aJauyaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH U H3Yy4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO anmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUi, POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B MPOBEJICHUHN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekToppl U  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  Juis  auddepeHunaniu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCleyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yaéToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, IpsMas, IIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUIEIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHbIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopeMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUuleenunes;] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAS IpU3Ma U



IIpaBWJIbHAs IMpPaMHIA, IPAaBUIIbHASA TPEYTrOJbHAs NUpPaMHUIAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpPUsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIEHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUIbl U KoHyca. OO0BEM 11apa U IIapoOBOrO
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cuctemMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIM IMEpEeHocC,
LHEHTpaJbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHl U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMU HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHHUsA, dDTUYECKOIO IOBEIECHMS, CBI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccur u peanr30BbBIBATH COOCTBEHHBIC IKU3HECHHBIE TILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM JJIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIYy MNOHATUSAMH, (POpMyIUpPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleNIaTh BBIBOABI C HCIMOJIB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTHUBHOTO), BEICTPAUBATh ApTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4éTOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBbEKTa, SIBICHHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNbTaToOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJTBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyyaromuiicss HayduTCs:

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

e TPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX TPHU PEIICHUHU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEJ ¢ IPUMEHEHUuEM GopMyI;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh pPeajbHbIE CUTYyalllU, MPUMEHSITh H3YYEHHBIEC TOHATHUS B
npolecce IMOMCKAa PpelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
mpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHE 3aJauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHUIMHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSAMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHUE YTJIOB MEXKY MPSIMBIMHU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TEJl BpaICHUS TPHU
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapayuienTbHO U NEPHEHIUKYISIPHO OCH), CEUEHHs KOHYca (TapajielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETpUYECKHe (DaKThl ISl PELICHHS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
PUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  IOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[MU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TMIPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIIEN0BAaTh IIOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabusbie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBeneHue B crepeoMeTpuio 23 1 0 https://m.edsoo.ru/NOWSB1M6E
B3anmHoOe pacnonoxenue
2 MMHOE PACHIONIOMEHHE HPAMBIX B 6 1 0 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n .
3 APAILICIRHOCTD [IPAMPBIX H ITIOCKOCTEHR B 8 0 0 https://m.edsoo.ru/U8Z8I4 V3R
MIPOCTPAHCTBE
I1
4 epHeH'HHIfyHﬂpHOCTL MPAMBIX H 25 0 0 https://m.edsoo.ru/L5O0L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYriibl ¥ paccTosiHUS 16 1 0 https://m.edsoo.ru/G614X9S 1B
MHororpasHuku 7 0 https://m.edsoo.ru/K415V4D7F
7 BekTtops! B mpocTpaHcTBE 12 0 0 https://m.edsoo.ru/H2P5SB1T90
IToBTOpenue, 00001IEHNE U
8 P Hl . 5 2 0 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTtu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /i Konrtpoabnbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 AHaMTHYECKasi TEOMETPUS 15 1 0 https://m.edsoo.ru/J9C7TFSW6J
IToBTOpenue, 0000ImIEHE
2 proper B HI:I " 15 1 0 https://m.edsoo.ru/R7X1LIN2P
CUCTEeMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17 1 0 https://m.edsoo.ru/Y9Z0G7Y8Y
4 Tena BpameHus 24 1 0 https://m.edsoo.ru/G9A11L.2B27Z
n 61e
5 JTOMIAH HOBEPXHOCTH 1 OUBEMEL 9 1 0 https://m.edsoo.ru/J2X2C6B1R
KPYTJbIX TEJ
6 JBrxeHus 5 1 0 https://m.edsoo.ru/BSGIR2C5E
I1 , 0000
7 OBTOPCHHE, 000 meHIfe 1 17 2 0 https://m.edsoo.ru/C3B508K3V
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300PAKCHUS
Ha PUCYHKE IIOCKOCTH,
napajuIeNIbHBIX MPSMbIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
IpaBUjIa M300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapaiyICJIbHBIX IMPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NepeCeKaroecs
npsiMasi ¥ TJI0CKOCTb;
MOJTYITPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NepECeKaroIecs
npsiMasi ¥ TJI0CKOCTb;
MOJITYTTPOCTPAHCTBO
MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edso0.ru/C8R5V2L5W

https://m.edsoo.ru/D1J1V7K8M

https://m.edsoo.ru/E7TA4A8V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y1F




00BEKTOB
MHororpaHHUKH, U300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/ROZ8Y9Y 1A

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

10

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CJIECCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MI€PBBIE CIICICTBUS U3 HUX.
CriocoOslI 3a/1aHUs TIPSIMBIX U
IJIOCKOCTEM B MTPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpPBIE TIPOXOIAT Yepes3 ux
pé6pa. Uzobpaxkenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
[BETaMHU

https://m.edsoo.ru/T8T1D4X3X

https://m.edsoo.ru/L6USBSP1W

https://m.edsoo.ru/NOH8ROU4 A

11

N3o0pakenune ceueHnit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
IIepeceyeHus MOTyUEHHBIX
IJI0CKOCTEN. PackpammuBanue

https://m.eds00.ru/C8Y6COR9F




12

IIOCTPOCHHBIX CeueHH I Pa3sHbIMHA
OBETaMH

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3obpaxkeHue
nepeceueHus MoIyYeHHBIX
IJI0CKOCTeN. PackpammuBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaAMHU

https://m.edsoo.ru/V8S2D3A6E

13

N300paxkeHue ceueHni
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOMAT Yepe3 ux
pebpa. N3o0pakenue
MEPpCCCUCHU A MOJTYUCHHBIX
IockocTei. PackpainBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/V3A7D0OP9S

14

Merton cnenoB 1yt TOCTPOCHUS
CEUEeHUU

https://m.edsoo.ru/U6F3M4W3T

15

16

17

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

[Toctpoenue ceueHuii B
nupamyie, Kyoe rno TpéM Toukam
Ha p&bpax. Co3iaHne BEHIHOCHBIX

https://m.edsoo.ru/B1D7X2R51

https://m.edsoo0.ru/K6S2Y2T4X

https://m.edsoo.ru/C4W6Z8 A9L




18

19

20

21

22

23

YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BHIHOCHBIX
YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTexkel U 3aMuch 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHne BEHIHOCHBIX
YepTeKel U 3aMuch 11aroB
MMOCTPOEHUS

[ToBTOpEHUE MITAHUMETPUH:
Teopema o mpoNMOpPIIMOHATBHBIX
otpeskax. [lomobOue
TPEYrOJLHUKOB

[ToBTOpEHME NITAHUMETPUM:
Teopema MeHnenas. Pacuets! B
CEYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUU

KonrponpHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/M1G3J6Q0T

https://m.edsoo0.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B 1J8X

https://m.edso0o.ru/X208V7MOM

https://m.edsoo.ru/U6A0T27Z1X

24

B3anmuoe pacnonoxkenue

https://m.edsoo.ru/I6 W5Z5L3V




IIPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haku CKpenuBarOmUXCs
npsmbix. [lapannenbHble npsMble
B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMOM,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOU npsimoil. Jlemma o
IIEPECEYECHUH MTapalIENbHbIX
IPSIMBIX TUIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsiMbIx. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

nmapajijiCJIbHOI'O MPOCKTUPOBAHMA.

N300pakenue pa3HbIX GUryp B
NapajuIeIbHOM MPOEKINU

https://m.eds00.ru/J9X479V3V

28

[enTpanbHas npoekuus. YToul ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

https://m.edsoo.ru/T3L.2A9K4T

29

3azauu Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
PacrojoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo0.ru/O0U1V2R41




30

[TonsTHA: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpascTse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapAJUIEIHOCTH IPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/VS5FOI6L9F

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSA3aHHBIE C [1APAJUIEIBHOCTBIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[ToctpoeHue ceuenus,
MIPOXOSIIETO Yepe3 TaHHYIO
MPSIMYIO HA YEPTEkKE U
NapajuieJIbHOTO APYTroi MpsiMOil.
Pacuér orHOLIEHN I

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MIPUMEHEHUE I TOCTPOCHUS
cedeHuit kyda u
napauienenunena. CpoicTsa
napajuleJIenune1a u IprU3Mbl

https://m.edsoo.ru/FSO4V6P3D

34

[TapannenpHbIE IITOCKOCTH.
[Tpu3Haku mapamienbHOCTH ABYX
IJTIOCKOCTEM

https://m.edsoo.ru/V9E3I4F1N

35

TeopeMa 0 mapaiebHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHON

https://m.edsoo.ru/YOH2G119Y




36

37

38

IJIOCKOCTH U CIICACTBUS U3 HEE

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 0 mapasuieIbHOCTH
MPSIMBIX TIEPECeUeHUs MU
MepeceyeHn ! JIByX MapajiesIbHbIX
IJIOCKOCTEH TpeThen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
NapajuIeIbHBIX IPSMBIX,
3aKJIFOYEHHBIX MEXY
IIapaJuIeIbHBIMU IIJIOCKOCTSMU; O
IIEPECEYECHUH IIPSIMOU C IBYMS
IapaJuIEIbHBIMU TUIOCKOCTSAMHU

IToBTOpenue: Teopema ITudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/S8H4P61.8B

https://m.edso0o.ru/JOE9T2Z4AN

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5SW9A

40

41

42

43

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJuiesenunena

Beluncrnenue 1imMH OTPE3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napajuleIIenuIe1e

IlepnieH IUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U

https://m.edso00.ru/J9Z1G2K3Y

https://m.edsoo.ru/L1C714Q7S

https://m.edsoo.ru/UIH707Z3M

https://m.edsoo.ru/L2C3BI9M1F




44

45

miockocty. [Ipu3Hak
NEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM,
MIPOXOIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

IInockoctu u MNEPNCHAUKYJISAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHUKAX

https://m.edsoo.ru/R9Q6P2P7D

https://m.edsoo.ru/K5Z9K8WI1F

46

[110CKOCTH M NEPIIEHIUKYIISIPHBIE
UM IIPSIMBIE B MHOTOI'PAaHHUKAX

https://m.edsoo.ru/J7S7TG7R9R

47

48

49

[lepnieHiuKysIp M HAKJIOHHAS.
[TocTpoeHune nepneHuKyIspa us
TOYKH Ha MPSIMYIO

[leprieHAUKyYNAp U HAKIOHHAS.
[TocTpoeHue neprneHaAnKyIsApa u3
TOYKHU Ha IIPIMYIO

TeopeMma o Tpéx
NepreHANKyIsApax (nmpsamas u
oOpatHas)

https://m.edsoo0.ru/UQF8O1TS5Y

https://m.edsoo.ru/HOHSP6ASZ

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
NepneHuKypax (mpsmas u
oOpatHas)

https://m.eds00.ru/O1D710S6G

51

52

Yron Mexay CKpenmBaromuMHucs
MPSIMBIMA

[Touck nepreH MKy pHBIX
MPSIMBIX C IOMOIIBIO

https://m.edsoo0.ru/N3E9I9G2L

https://m.edsoo0.ru/G2D4N3N9F




53

MEPIEeHIUKYIIAPHBIX TUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/H8F5D4U60

54

55

56

57

58

[TocTpoenue ceuenunii kyoa,
IIPU3MBI, IPABUJIBHOM MUpPaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOU
IIPOEKLINU

[TocTpoenue ceuenunii kyoa,
IIPU3MBI, IPABUJIBHOM MUpPaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOU
MIPOEKLUU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO IIOCKOCTH.
[InmockocTu cummerpuil B
MHOTOTpaHHUKAX

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIeJICTBHE€ CUMMETPUHU

HpaBI/IJ'II)HI)IC MHOI'OIrpaHHUKH.

Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/M6SOW4E2T

https://m.edsoo.ru/G6E2G4F9X

https://m.edsoo.ru/I401E8T3A

https://m.edsoo.ru/G4B0S5L2H

https://m.edsoo.ru/Y8U9INOO3I

59

[IpaBunBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUKH 10
IUIOCKOCTH

https://m.eds00.ru/U9L8Z506G

60

61

Crioco0sl OMyCTUTh
MePIEHIUKYISIPBI: CHMMETPHS,
CIBUT TOYKH MO MapAJIETbHON
psAMOI

CaBur no HenapauienbHON

https://m.edsoo.ru/Q603J0U3H

https://m.edsoo.ru/M1L7E7D6A




62

MPAMON, U3MEHEHUE PACCTOSHUI

Konrponsnas padora "B3anmuoe
pacrojoKeHue MPSMbIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA HaA IIJIOCKOCTHU,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/I0VONINSR

65

66

67

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHUKAX

JiByrpanHssiil yroia. CBOMCTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO
yria

[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CaolicTBa B3aMMHO
MIEPIEHIUKYIIAPHBIX TUIOCKOCTEN

https://m.edsoo.ru/HOI1 YSC6L

https://m.edsoo.ru/X7A6Z8N30

https://m.edsoo.ru/J4F9U6LI9E

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpECEYEHMS IBYX MIIOCKOCTEN
MEPIEHIUKYIIIPHBIX TPEThEN
IJIOCKOCTH

https://m.edsoo.ru/DOOSTEPOH

69

[IpssMoyTONBHBIM
napajuiesienumen; Kyo;

https://m.edsoo.ru/J2B8Q2D10




70

71

72

U3MEpEHUs, CBOICTBA
IIPSIMOYTOJIBHOT'O
napajuiesienumnena

Teopema o quaronanu
MPSMOYTOJIBHOTO
napajuieieIuIe/1a U CICICTBUS U3
Hee

CrepeomeTpuyecKkue u
MIPUKJIaIHbIE 3a/1a4H, CBI3aHHbBIC
CO B3aMMHBIM PACIIOJIOKEHHEM
MPSIMBIX U IIOCKOCTH

[ToBTOpEHME: CKpEIMBAOIINECS
IIpsIMBbIE, MapaJIEIbHbIE
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/PSH4F1Q17Z

https://m.edso0.ru/Q3R0OP4X4C

https://m.edsoo.ru/B61303U7D

73

[Tapa napasienbHbIX II0CKOCTEH
Ha CKPEIIUBAIOIINXCS MPAMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

https://m.edsoo.ru/X3X5J3X5T

74

PaccrostHHE OT TOYKH 1O
MJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM 10 MIIIOCKOCTH

https://m.edsoo.ru/B7P9A6WEZ

75

Brruncnenue pacctossHuA MEXIY
CKPELIMBAIOIIHUMUCS MPSIMBIMHU C
ITOMOIIBIO TEPIEHANKYJISIPHON
IIJIOCKOCTH

https://m.edsoo.ru/Q7G3E304D

76

TpéxrpaHHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

https://m.edsoo.ru/GON2HSL1K




ITudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUISl TPEXTPAHHOIO yIJIa

DneMeHTHI cheprUIeCcKOM

77 FEOMETPHUU: T€0JIC3NUECKHE JIMHUU https://m.eds00.ru/G6S6I9N7S
Ha 3emuie
KonTponbnas padota "YTisl u

78 " https://m.edsoo.ru/E3R7Z8K3P
paccTosHus
Cucremaru3zanus 3HaHUH

79 " o " https://m.edsoo.ru/Y7YOC4M 1P

MHOTOTpaHHHK U €T0 SJIEMEHTHI

[Iupamupa. Buasl nupamu.

80 PaMu A pamia https://m.edsoo.ru/U0QOK3X9V
[IpaBunbHas nupamuia
IIpusma. IIpsAmas u HaKIOHHAsS

81 https://m.eds0o.ru/T6Q3VINIT
npu3Mebl. [IpaBuiibHas mpu3ma
[Ipsimoii napamienenunen,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7USA
napajuiesnenumnesa, Kyo
Brimykiible MHOTOTpaHHUKH.

83 K . p https://m.edsoo.ru/C6H509W00
Teopema Ditnepa
BrImyKkItble MHOTOTPpaHHUKH.

84 Teopema Oitniepa. [IpaBunbHbIE U https://m.edsoo.ru/S5T4Y9L2C
MOJIYPAaBUILHBIE MHOTOTPAaHHUKHU
KonTponbhas padota

85 " P P " https://m.edsoo.ru/C7F1R4J0L

MHororpanHuku

[TonsTHE BEeKTOpa HA MJIOCKOCTH H

86 https://m.edsoo.ru/LSL3A2W4G
B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edso00.ru/Y6O7R8X50

88 PasnocTs BekTOpOB https://m.edsoo.ru/B6XSWS5WII

89 IIpaBuio nmapasmenenumnena https://m.edsoo.ru/Y7R20406E




90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 0 0 https://m.edsoo.ru/C9TE8OSDEX
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JICXKALIUX B 1 0 0 https://m.edso0o.ru/I9T9O3VSN
OJTHOM IMJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 0 0 https://m.edsoo.ru/COU6ATEOS

93 BercieHue yria Mekay 1 0 0 https://m.edso0.n/G3U3FIGEM
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreitmume 3aga4u ¢ BEKTOpaMu 1 0 0 https://m.edsoo.ru/T9SSE2Q4M

95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 0 0 https://m.edso00.ru/S2Z1V7G5C

96 [Ipocreitmume 3aga4u ¢ BEKTOpaMu 1 0 0 https://m.edsoo.ru/V8C1BINSI

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0 0 https://m.edsoo.ru/D3R5SQ6A 1D

98 O6O6erHHe 1 crcTeMatisanit 1 0 0 https://m.edsoo.ru/N3L3C7L9Z
3HAHUU

99 SHi(;iHvI;GHHe 1 CHCTeMATHSatint 1 0 0 https://m.edsoo.ru/W0Z4C7Y3K

100 HToroBasi KOHTpOJIbHASA paboTa 1 1 0 https://m.edsoo.ru/RSC5SM2X4V

101 Hroroas koHTpoIbHAs paboTa 1 1 0 https://m.edsoo.ru/DSF2MOV7L

102 O6O6HjeHHe 11 CHETEMATHSAMIA 1 0 0 https://m.edsoo.ru/KIN7X0B8K
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

IToBTOpenue Tembl "KoopauHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 0 0 https://m.edsoo.ru/M412M8V3N
npocTtpaHcTse"
[ToBTOpenue temnl "CkansipHoe

2 P " P 1 0 0 https://m.edsoo.ru/DOAOD4L8X
MIPOU3BEJICHUE BEKTOPOB
[ToBTOpenue tems! "Boruncinenue

3 yria MeXIy BEKTOpaMH B 1 0 0 https://m.edsoo.ru/Y9OSFSWOB
npocTtpascTae”
[ToBTOpenue Temsl "YpaBHEHUE

4 MPSMOM, MPOXOASAIIEH Yepe3 1Be 1 0 0 https://m.edsoo.ru/W5P7F1X00Q
TOYKH"
YpaBHEHHE IJIOCKOCTH, HOPMaJb,

5 P P 1 0 0 https://m.edsoo.ru/NOZ9MS5B 1P
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax
YpaBHEHUE MIIOCKOCTH, HOPMAaJTh,

6 P P 1 0 0 https://m.edsoo.ru/J6Q3H7U4W
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

7 BekropHoe npou3sBeneHue 1 0 0 https://m.edsoo.ru/E3T5Q9X10
JInneliHbIe HEPABEHCTBA,

8 . 1 0 0 https://m.edsoo.ru/M5B4P8R 1M
JUHENWHOE NPOrPaMMHUPOBAHHE
JIuHeliHbIe HEpABEHCTBA,

9 . 1 0 0 https://m.edsoo.ru/J2R6V8J5T
JTUHEHHOE TPOTPaMMHUPOBAHHE
AHaIMTUYECKHE METO/IbI pacuéTa

10 yrila Mexay MpsSIMBIMU B 1 0 0 https://m.edsoo.ru/U1E2F6L4N

MHOT'OI'paHHUKax




11

12

AHanuTHYECKHUe METO/IbI pacuéra
yria MeXIy IJIOCKOCTSIMU B
MHOTOIPaHHHUKAX

®dopmyna pacCTOSHUS OT TOUKHU
JI0 MIJIOCKOCTU B KOOpAMHATAX

https://m.edsoo.ru/I1P9I2K6Y

https://m.edsoo.ru/LAN3C7H3S

13

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HSE

14

15

16

Haxoxnenue pacctostHui OT
TOYKH J0 INIOCKOCTHU B
MPaBWIBHON IUPaAMHUJIE

KonTponbnas pabota
"AHanuTuyeckas reomerpus’”
CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

https://m.edsoo.ru/P1IM3Z8S9B

https://m.eds0o.ru/O6YONSJ6F

https://m.edsoo.ru/Y5SO7H6D21

17

18

19

20

CeueHus MHOI'OIrpaHHUKOB!
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHJIApTHBIE IUIOCKOCTH,
MepECEeUCHUS IPSAMBIX U
MJIOCKOCTEM

HapanneanLIe MpsAMbIC U
IJIOCKOCTHU: IapaJlJICJIbHBIC
CCUCHUA

[TapannensHble psMbIE U
IJIOCKOCTH: PacU€T OTHOLLEHHUI

https://m.edsoo.ru/VOD1G9X17Z

https://m.edsoo.ru/R2L71310C

https://m.edsoo.ru/USA8B2N7D

https://m.edsoo.ru/G2F7Q7M31

21

[TapannensHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU

https://m.edsoo.ru/HSN8Q7D4F
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[lepnieHauKyIIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIIPHBIX MIOCKOCTEN
U IPSMBIX, CAMMETPUU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/M6EOE9A1J

23

24

25

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKynApHBIEC TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHUKaX

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI 1151
Iomaaen, cooopaxeHus
nmonoous

https://m.edsoo.ru/Z0B5T4K4Y

https://m.edsoo.ru/S616Z2N2V

https://m.edsoo.ru/M8Y7R6CI9P

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JJIs
IIoIaaAeH, cooOpaxeHus
noao0us

https://m.edsoo.ru/P303BI9P5Y

27

[ToBTOpeHnue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
IIoIaaAeH, cooopaxeHus
noao0us

https://m.eds00.ru/J3SOD8GS8L

28

IImomaan ceuenunit
MHOTOTPAaHHUKOB: TUTOIIIATH
ITOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOT00HS

https://m.edso0o.ru/T9A2X9T7Q

29

IImomaay ceuenuit
MHOTOTPAaHHUKOB: TIIOIIATN

https://m.edsoo.ru/N3G5E2Q3L
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MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOJ00uS

Kontponbnas pabota

"[ToBTOpEHME: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

O0BéMm Tema. O0beM
IPSIMOYTOJIBHOTO
napaJuieenumneaa

https://m.edsoo.ru/J5I7C2D2E

32

33

34

35

3amaun 00 yaBOCHUH Ky0a, O
KBaJparype Ky0a; 0 TPUCEKIUU
yria

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaienenunena
[TpuxnanHbie 3a1a4u, CBI3aHHBIC
C BBIYUCIIEHHEM 00BhEMaA
MPSIMOYTOJIBHOTO
napaJiesenuneaa

O06BEM npsMOit IPU3MBI

https://m.eds00.ru/O0J1R6V3X

https://m.edsoo.ru/T1F1D116C

https://m.edsoo.ru/P6USYIM1E

https://m.edsoo.ru/L3X9Q5V8M

36

CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

37

38

[Tpuxnanubie 3a1a4u, CBI3aHHbIE
¢ 00bEMOM IPSIMON TPU3MBI
Brrancnenue 065EMOB TeI €
MIOMOMUIBIO ONIPEAETEHHOTO
uHTerpaia. O0bEM HaKJIOHHOM

https://m.edsoo.ru/M2E50Q416V

https://m.edsoo.ru/V6D1P3R5V
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IMPU3MBbI

Beruucinenue 00bEMOB TEI C
MIOMOIIIBIO OMPEIETIEHHOTO
uaterpaita. O0bEM nmupaMuIs!

https://m.edsoo.ru/LETSDOMER

40

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHrne 00BEMOB MTUPAMH]T C
00LIUM YIJIOM

https://m.edsoo.ru/S4P1G4P6H

41

42

43

®opmyna 00bEMa MUPaAMHIBL.
OTtHomeHne 00BEMOB TUPAMUJL C
00LINM YIJIOM
Crepeomerpuueckue 3a1auu,
CBsi3aHHBIE C 00BEMaMuU
HAKJIOHHOM NPU3MBI
Crepeomerpuueckue 3a1auu,
CBsi3aHHBIE C 00BEMaMuU
MUPaMUIbI

https://m.edsoo.ru/ISU3A1X0B

https://m.edso00.ru/S2M5U3GOK

https://m.edsoo.ru/L6U20Q6S8K

44

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edso0.ru/G2P3V6P4C

45

46

47

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPaAMUJIBI

[TpumeHeHne 00bEMOB.
Beruniciienne paccTosHus 10
IUIOCKOCTH

KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/O3H9B7X4V

https://m.edsoo.ru/FOA1T6F3Z

https://m.edsoo.ru/F3G2U1F6N

48

HI/IJ'II/IH,ZIpI/I‘—IeCKaSI IIOBCPXHOCTD,

https://m.edsoo.ru/B2R8N4E5X
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o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTHU

Humuaap. [Ipsamoit kpyroBoi
muHp. [Tnomans noBepxHoctu
HUIMH]IpA

https://m.edsoo.ru/I7VIW0OV1B

50

Konnueckast mOBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/Z705V5F0T

51

52

53

CeueHue KOHYCa MIO0CKOCTBIO,
MapajuiebHOM IIOCKOCTH
OCHOBAHUA

Y ceu€HHBII KOHYC.
N306paxkenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM TOBEPXHOCTH KOHYCA

https://m.edsoo.ru/A1P1E8Z1V

https://m.edsoo.ru/D411B1K1X

https://m.edsoo.ru/A2N3J7D27

54

[Tmomank 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

https://m.edsoo.ru/AQOVOISL1K

55

56

57

CrepeomeTpruecKkue 3aJauu Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHU U
LUINHApPA, KOHyca
CrepeomeTpruecKkue 3aJauu Ha
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHyca

[IpuxknanHele 3a1aun, CBA3aHHbIE
C LWJIMHIPOM

https://m.edsoo.ru/O9U9S1JOE

https://m.edsoo.ru/JSUOH2A2M

https://m.edso00.ru/Z900X4X97
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59

[TpuknanHelie 3a1a4u, CBA3aHHbIC
C UUIMHAPOM

Cdepa u map

https://m.edsoo.ru/U4W2DIN4Y

https://m.edsoo.ru/D2M8Q1Q9M

60

[Mepeceuenue chepsl u mapa ¢
iockocTeio. Kacanue mapa u
cdepsl TUIOCKOCThIO. By u
n300pakeHue mapa

https://m.edsoo0.ru/Q0V2D9T2C

61

62

63

[lepeceuenue chepsl u mapa ¢
II0CcKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300paxxeHue mapa

YpaBuenue chepsl. [Lnomans
cdepsl U e€ yacten

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/T1S7U4C8E

https://m.edsoo.ru/O4A7V3I3L

https://m.edsoo.ru/M1USL5B8Z

64

CrepeomeTpryuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/A7LES8UGE

65

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM MX CEUECHHI
IUIOCKOCTBIO

https://m.edsoo.ru/FSW7Q8M8S

66

67

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
co cepoii U mapom
[ToBTOpEHUE: OKPYKHOCTH Ha
TUIOCKOCTH, BBIYHCIICHUS B

https://m.edsoo.ru/PO0T2G5X0D

https://m.edsoo.ru/F9CO9G7A1V
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OKPYKHOCTH, CTaHIapTHBIC
nmonoous

Paznuunnie KOM6I/IHaHI/II/I TCI
BpalCcHus 1 MHOI'OI'paHHUKOB

https://m.eds0o0.ru/M9X1Y9CIM

69

70

71

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

https://m.edsoo.ru/A6GW6VS5B7D

https://m.edsoo.ru/Y9Q1P8D6A

72

73

74

O0bvéMm mmHIpa. Teopema 06
00BbEME MPSMOTO LUITUHIPA
Brruucnenue o0bEMOB Te €
MOMOIIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM KoHyca

[Tnomaan OOKOBOU M MOJIHOM
IIOBEPXHOCTU KOHYCA

https://m.edsoo.ru/S4D1E8J7S

https://m.edsoo.ru/G2P3E3T9N

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

77

IIpuknagHele 3a1a4u MO TEME
"OO0BEMEI U IUIOIIAAN
noBepxHocrel Ten"

O0BEM 1m1apa 1 MapoBOTro
cekropa. Teopema 06 00BEME
nrapa. [Inomans chepsi.
CrepeomeTpudecKue 3a1a4,
CBs3aHHBIC C BBIYUCIICHUECM

https://m.edsoo.ru/GOM9N4VIR

https://m.edsoo.ru/USE8V1S8K
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79

80

81

82

83

00BEMOB 11apa, IIapOBOTO
CErMEHTA U IIapOBOI0 CEKTOpa

[IpuknagHbie 3a1a4u 110 TEME
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM 11apa U IJIOIIAIbIO
chepbl. COOTHOIICHUS MEXKTY
IJIOIIAIMU ITIOBEPXHOCTEN U
00bEMaMH MOT00HBIX TEI

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenune o0béMa mpu
nonobun. CtepeoMeTpuyuecKkre
3a7]a4M, CBSI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEN U
IJIOIIAEH TOBEPXHOCTEN

KoHntponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

Tex"

JIBU>KEHUS MPOCTPAHCTBA.
OtoOpakenus. J[BrkeHus u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBMKECHUM

Buael nBukeHnin: napaieIbHbIN
MIEPEHOC, LIEHTPAJIbHAS
CUMMETpPHUS, 3€PKaJIbHAs
CUMMETPHUS, IOBOPOT BOKPYT
PSAMOM

[IpeoOpazoBanus mogoowUs.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/F2B9V6K3V

https://m.edsoo.ru/Y7S7CONOM

https://m.edsoo.ru/E7Y 1D1J8F

https://m.edsoo.ru/P8X9Y9KIN

https://m.edsoo.ru/FSA906K6N

https://m.edsoo.ru/XOU1R7EOM

84

I'eomeTpuyeckue 3a1aun Ha

https://m.edsoo.ru/Y0Z4M4Q3N
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IMPUMEHCHUEC NBUKXCHUSA

KonTponsHas padora "BekTops! B
npocTpaHcTBe"

https://m.edsoo.ru/L9T1Y8E7S

86

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reometrpun 10—11 kaccos,
CcHUCTeMaTU3als 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/O711L7S8D

87

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3aIlus 3HAaHU:
"BekTopsl B npocTpaHcTse"

https://m.edsoo.ru/Z0T217VIN

88

Ob6o6maromee mosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 kaccos,
cucTeMaTH3alys 3HaHUH:
"BexTops!l B mpocTpaHcTBe"

https://m.edsoo.ru/X1L4M9T7S

&9

O6o0matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3anus 3HaHui: "Oo0beM
MHOTOTpaHHHKaA"

https://m.edsoo.ru/LEB7K5P7L

90

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3anus 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/A8T9GI9D2P
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O6o06matomee moBropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cHCTeMaTH3aIus 3HaHUH
"[1nomaam noOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/D2R2A7NSY

92

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HAHUI:
"[Lnomaau MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/GOH6WSL 11

93
94

Wrorosas koHTpoJsibHAsA paboTa

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/A2T8K400H
https://m.edsoo.ru/P6RSP8U7U

95

96

97

98

[ToBTOpeHue, 0600IICHNE U
crucTeMaTu3alurs 3HaHU

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKHU U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus cTepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/C7F7Y37Z6K

https://m.edsoo.ru/ROCOESD10

https://m.edsoo.ru/M8M4H1Y2T

https://m.edsoo.ru/R9S5Y2Y7D
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100

101

102

HcTopus pa3sBUTHS CTEPEOMETPUH
KAaK HayKU U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/USL3A9HSI

https://m.edsoo.ru/A7TMS5S2P5M

https://m.edsoo.ru/I9P7L3W5R

https://m.edsoo.ru/G3Y5W3Z0B







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM M CIEJACTBUS U3 HUX NPU pELICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATUAMH: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' HPSIMBIX U IIJIOCKOCTEH
74 KnaccudunumpoBaTh B3auMHOE DPACHOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOIPAHHUK, BBITYKIBII W HEBBIMYKJIbINA
’ MHOT'OTPaHHMK, 3JIEMEHTHI MHOTOTPAHHHKA, IPAaBUJIbHBIA MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMHaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS IS
7.8 KJIacCU(pUKaUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, NTapaljiesIenuIeabl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOIPAaHHUKOB, UCIIOJb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJIE/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MaTEMaTHMYECKUX 3a4a4 Ha  BBIYUCIICHUE
paccToOsSsHUN MEXIy ABYMsS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
713 WIM alNroOpuTMaM, MPHUMEHSsSI HM3BECTHbIE aHAIUTUYECKHE METONbl TMpHU

pPEIICHNH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7ad Ha BBIYHUCICHUE YIJIOB
MEXYy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOUICHUS MEXKIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HH(POpPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpuyeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONIAralIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33JJaHbl B SBHOH Qopme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEAOBATH IOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJICHHUEM
TEOMETPUYECKUX BEIUUUH
11 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBEpPsieMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKass MOBEPXHOCTh, 0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBAaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbuncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPHUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM HPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalleHUs

W3Bnekarb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBUS CIIOXKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKNUMH CBOI71CTB8,MI/I OHU
o0JazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAa IMTPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJISpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiime reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEJLCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HaXOXX/ICHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM WIN aJrOpUTMaM,
MPUMEHSIST ~ W3BECTHBIE  METOABI  TNPU  PEHICHWH  CTaHJApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁIHPIC MporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUICCKUX 3a/1av

HpI/IBO,Z[I/ITB IMPUMCPBI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpPOAC U
JKU3HHU, paCllO3HABATh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHMS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7ayd,  CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKHUX BETMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HCpHGHI{I/IKy.HSIpHOCTL Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSAMOM U IIIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIHs PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrBa. [Iupammpa: n-yrospHas NUpaMuaa, TPAHUW U OCHOBAHHWE IMHPAMUBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MpPaBHIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs MpU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUJIbHASA TPEYrobHAs MUpaMKJa U MPABUIIBHBINA TeTpasap, KyO. [lpeacrasienue o
IIPAaBWIBHBIX MHOTOIpDaHHUKAax: OKTaj’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. Iliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSAMOMN MPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIAJNA YCEYEHHOM INUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, Iuamerp, TUIOMIAas MoBepxHOCcTH ceprl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

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

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM LHWIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uslie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIEe Yepe3 BEPIIMHY), CEUCHHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHCTBE. CII0)KEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHas cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHBIX, LEJbIX, PAlHUOHANBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JIenuTelb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATUSMHU:

nociaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, IreoMCTpUICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTETpajl; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIMEe M HAUMEHbIINE 3HAuYeHUs QYHKIHUH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIydlIero
pelieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOro MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH U pEIlICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha Iuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUUCIIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpelelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pacHpeACICHUN Il PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHHU,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
YroJj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSMU: IUIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaijenenumnesn, Opu3Ma, NUpaMmuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH MHUPAMHIbI, TPU3MBI, KOHYyCa, LWIMHIpPA, O0BEM Kyoa,
MNPSAMOYTOJILHOTO MapajulelieNuIiea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHIPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO ANEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(MHA, yroj, IUIOMIAJb, OOBEM, IUIOMIAJb MOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapaJUIeNIeNIUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BBI6I/IpaTL HOI[XOI[HH_II/Iﬁ MCTOA IJIsA PCIICHUA 3a/la4r; IOHUMAaHHNC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH



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

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnukéHHble BEIYMCICHUS, IPaBUIIa OKPYTJICHUs, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIEHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GYHKIMS C HaTypalbHBIM M II€JBbIM ToOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToTel rpadukoB ¢Qyaknumit. CpoiicTBa  (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 3TIEeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOT0 aHalIM3a, TEOMETPHUSI.
['eomeTpus 10-11. bazoBslit u yrinyO6aeHHbii ypoBHU. ABTOpHI: JI C ATaHacsH, B

® Kyry3os, C b Kagomues. U3narensctBo " Ilpocsemenue” , 2019.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
b.I'. 3uB "I'eomerpus. 10 knacc. Jlugakrnueckue Marepuaiibl. ba3oBblil U

yrayOJaeHHbIN YpOBHU"

[IU®POBBIE OBPA3OBATEJLHBIE PECYPChHI U PECYPCBI CETH
VB I[IOK
WHTEPHET
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