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MNOACHUTEJIBHAS 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAUCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W MPEIMETOB TI'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTM4YECKOE MBILIUIEHHE, POPMUPYEMOE IIPU U3yUEHUHU 00YUAIOIIUMHUCS
HNOHATUHWHBIX OCHOB T€OMETPUHU, MpPHU J0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
HENOYKH JIOTHUECKUX YTBEPKICHUH MPH PEIICHNN T€OMETPUUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELICHNH 334 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPpU U3Yy4EHUN
TEOMETPUU 4Yepe3 00ECIeueHUe BO3MOXKHOCTH MPUOOPETEHUS M HCIOJIb30BAHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciiMpeHe MpeACcTaBlIeHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIOUIMX ONUCHIBATh U U3ydaThb
pa3Hble ABJICHUS OKPYKAIOLIEro MUPa, 3HAHUE MOHITUITHOTO amnmnapara 1no pasieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh

HCCTAaHAAaPTHBIC CITOCOOBI PCUICHUA 3aa4,



dbopMupoBaHHE YMEHUS pPacllO3HABATh HA YEPTEXKAX, MOJACIAX U B PEATBHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPHYECKHE
MOJENH;

¢bopMUpOBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TeOopuil, GOopMUpOBaAHHUE MOHUMAHUS POJIM AKCUOMATHKHU IPHU
MIPOBEIAECHUHN PACCYKIACHUM;

dbopMupoOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSATh, TPOBOJUTH 10KA3aTEIIbHBIE PACCYKACHUS B XOJI€
pelIeHnss CTEPEOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHUHU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B IIPOBEICHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTyAIbHBIX M  TBOPYECKHUX
COCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HUHTEpECca K U3YUEHUIO TEOMETPHUU;

¢dopmupoBanre (yHKIMOHAIBHOM IPaMOTHOCTH, PEIEBAHTHOM I'€OMETpPUU:
YMEHUSI PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JIPYTHUX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUS PEANBHBIX CHUTYalHW, HKCCIECIOBAHMS ITOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisATCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «J{BUKEHNS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T'€OMETPUH Ha YIIIyOIEHHOM YpoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEp>KAaTEIbHBIM JMHUSM Y4eOHOro Kypca, a

dbopMupOBaHHE JIOTUYECKUX YMEHUH pachmpefensercs He TOJbKO IO



CoJiepKaTeIbHBIM JTUHUSAM, HO U TI0 Tofam obyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4T0ObI KO BCEM OCHOBHBIM, MIPUHIIMIAAIBLHBIM BOIIPOCAM O0YyUaIOIUECs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATHUAMH U HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
cOOJTI0ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUN 00YyYalOlUXCsl, pACIIUPSL U YIIIyOJIss
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHJMBUAYAJIBHBIX 00pa30BaTENIbHBIX MpOrpamMM, OOECHeYuTh YriayOJEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIISIOIIEH yueOHOro nmpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHHUST MAaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriIyOIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102

yaca (3 4aca B HEJIETI0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajulelbHble W CKpellMBaromuecs mnpsMbsle. [Ipu3Haku CKpeluBarOmmXcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBONCTBA apajuleIbHbIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTU: TETpajdlap, NapajuleJenumne],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 110 MIIOCKOCTH, TPOEKIUS GUTYPBI HA TUIOCKOCTh. [leprneHIuKyIsspHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYI'PaHHBIN
yTOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CBOICTBA IUTOCKHUX YTJIOB MHOTOTPAaHHOTO yriia. CBOWCTBA IJIOCKUX U ABYTPAHHBIX

YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIA.



MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipmsma: Nn-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAsI IOBEPXHOCTh MPU3MBI.
[Tapaiutenenurne 1, TpsSAMOYTOJIbHBIN MTapaAJIETCIUIE U €r0 cBolicTBa. KpaTuaiimme
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronbpHasi nupamuia, NpaBUIbHAs U yCEUEHHAs
nupamuel. CBoiicTBa péOep u OOKOBBIX TpaHEH NPAaBWIBHOW MNHpPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKH: IMPAaBUIbHAs IPU3Ma U IIpaBUJIbHAs NUPaMUJA,
IpaBUJIbHAs TPEYTOJIbHAS TUpaMua U MpaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3AP, JOJEKA3AP U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJbl.
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOIIA/{b OCHOBaHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMO npu3Msl. [ lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MUPaMHJIbI, TEOpEMa O
IJIOIIAIA YCEYEHHOW TUPAMMUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IPABHJIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajuleJienunesia, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUSI ¢ BEKTOPAMHU: CIO0KEHUE
Y BBIYATAHHWE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciao. CBOMCTBA CIOXKEHHSI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B

npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M



KOOpAMHATAaMH TOYEK. YTON Mexay BekTopaMu. CKalSIpHOE MPOU3BECHUE
BEKTOPOB.
11 KJIACC

Tena Bpamenust

[loHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass MOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tena BpaleHus:
UJINHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue ceps
U IJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUs Ha
mockocTy. Pa3éprka nummuapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBusi u3 He€. OObEM mnpsiMoll U
HAKJIOHHOW MPU3MBbl, HWJIMH]IpA, MUpaMuabl U KoHyca. O0BbEM Iapa U 1MapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl U 1mapa c
miockocThio. Kacanue miapa u cdepsl miockocThio. [loHSITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH IUJIMHAPA, KOHYyCa, IUIONaaAb chepbl U e€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH MMOBEPXHOCTEN
noaoOHeIx ¢uryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agady Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIJIMHIPA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEUYEeHHUsl KOHyca (mapajuieibHbIe
OCHOBAHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI MOCTPOCHUS
CEUEHUI: METOJ] CIEI0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpeHOCa
CEKYIIEH TITIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



Bexkrtopsl B mpoctpancTBe. Onepannu HajJ BEKTopaMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOIOo yMHOXkeHus. I[IpsmoyrojibHas cucTeMa
KOOpJIUHAT B TpocTpaHcTBe. KoopauHatel BekTopa. PaznmoxkeHune BeKkTOpa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OToOpakeHus. [BW>KeHUS W PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUH. Buabl JBMXKEHUN: TapalielbHbIA MEPEHOC,
LEHTpaJbHAasl CUMMETpPHS, 3€pKaJlbHAsg CUMMETPHS, TOBOPOT BOKPYT IIPSMOI.

[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaKJaHCKOro  obmectBa  (BBIOOpPBI,  ONpPOCBI W JAPYro€),  yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJEHTUYHOCTU, YBAKECHHS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JTIOCTHKEHUN HAYKH U AESITEIBHOCTBIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢pusnyeckoe BOCIMTAHME:



C(OPMUPOBAHHOCTh YMEHHSI TMPUMEHATh MaTeMaTUYeCKue 3HaHUS B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJbIXa, peryispHas (U3n4ecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIBHOM I€ATETbHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOHs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccud W pealu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YUYaCTHUIO B PELICHUH MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOM HallpaBICHHOCTH;

7) 3ko1I0rMYecKOe BOCTIMTAHHE:

c(OPMUPOBAHHOCTh  JIKOJIOTUYECKOW KyJIbTypbl, TIOHMMAaHWE BIUSHUS
COLIMAJIbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAIbHOM
CpeIbl, OCO3HAHME TI00ANTBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpHUECHTALINS
Ha TPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW [ pelleHus 3agad B o0sactu
OKpYy’Karollle cpenbl, IJIAHUPOBAHUE NOCTYNKOB U OLIEHKM HMX BO3MOXKHBIX
MOCIIEACTBHM JUTSI OKPYXKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MaTeMaTHIECKOM
HAYKH Kak cepbl YEIOBEYECKOM AeSITEIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL Pa3BUTHUS IIUBUIIM3AINH, OBJIAICHUE SI3BIKOM MaTEMaTHKH M MaTeMaTHYeCKOU
KYJIbTYpOH KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO
U MCCIIE0BATEIBCKYIO I€ATEIbHOCTh HHAUBHUIYAIHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS

ba3oBble ornueckue aeficTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTh U  MPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEINIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpPeAjiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIL;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (UKCHUPYIOIIME  MPOTUBOpEUYHEe,  MIpolJeMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIECTOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIIEHUS, Mpoliecca,

BBISIBJICHHIO 3aBUCUMOCTEH MCIKIY O6’beKTaMI/I, ABJICHUAMU, ITPOLCCCAMU,



CaMOCTOSITENIbHO (pOopMyIHpoBaTh OOOOIIEHHSI U BBIBOJABI MO PE3yJbTaTaM
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OICHMBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
IIPEATIOIOKEHNS O €T0 PA3BUTHN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pPa3IMYHbIX (OpMaX,
WLTIOCTPUPOBATH IpapuuecKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 10 CaMOCTOSITEIILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE NelCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHWS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBaThb WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHUs], COINOCTABIATh CBOM CYXIEHUS C CYXKICHUAMH JPYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPENCTABIATh PE3YJbTAaThl PEIMICHUS 33]1a4M, SKCIIEPUMEHTA, HCCIEI0BaHus,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a1ay

IIPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUU.



PeryasiTuBHbIe yHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/lauu, BIOUpATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEPILIAEMBIX JI€UCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISL TpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a7auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEILHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BU/IbI pa0OT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U Pe3yIbTaT PaboThl, 00001IATH
MHEHMS HECKOJIbKHX JTIOJICH;

y4acTBOBaTh B IPyNmnoBbIX (opMax padoThl (00CyXaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B OOmUiA TPOAYKT TO KpUTEPUsM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEJIMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OIEPUPOBATh OCHOBHBIMH TIOHSTHSMU CTEPEOMETPUU TIPU
pelleHny 3a7a4 U MPOBEACHUH MaTeMaTHUYECKUX PACCYKICHUM;
NPUMEHATh aKCHOMBI CTEPEOMETPUHU W CJICICTBUSA W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIACCU(PUITMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTRBE;
CBOOOJHO OIEPUPOBATH TOHATHUSIMH, CBSI3AHHBIMA C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
TUTOCKOCTBIO;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamMuaa, NpsMOYroJIbHBINA Napauienenunen, Kyo);

KJIaccu(PUIIMpOBaTh ~ MHOTOIPAHHWKH,  BBIOMpass  OCHOBaHWUS IS
KJ1accuukanuu;

CBOOOMHO  OMEpUPOBaTh MOHSATHSIMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATBLHOE
MPOCKTUPOBaHKE (UTYP HA TUIOCKOCTD, BHIOIHATEH U300pakeHus Guryp Ha
IUIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PAa3UYHBIMA METOJAMU, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOIIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMua), TCOMETPUUYECKUX TeJl ¢ TPUMEHEHuEM (HOpMYIT;

CBOOOHO OMEPUPOBATH MOHITHSIMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCh ¥ TIIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;
CBOOOJTHO OIEPUPOBATH TOHSITHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTBE;

BBIITIOJIHATD I[GﬁCTBHﬂ HaJl BEKTOpaMHU,



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIEHHN U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pelIeHUM MaTEMaTUYECKHUX 3a/ad ITOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CIIOHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/aY;
U3BJIEKAaTh, MPEOOpa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTHUKE: CpPaBHUBATh U
aHAJIM3UPOBAaTh PEABHBIE CUTYallMH, PUMEHATh U3yYCHHBIC ITOHATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXKJEHUEM N€OMETPUUYECKHUX BEJIUYMH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak

COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO OMEPHUPOBATHh MOHATHSIMH, CBS3aHHBIMH C LUJIUHIPUYECKOH,
KOHUYECKOW U cdepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEIaMU BPAICHUS: [UITMHIPOM,
KOHYyCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U IIap) U
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpalllCHMUS;

KJ1acCU(UIMPOBATh B3aUMHOE PACIIOOKeHUe C(hephl U MIIOCKOCTH;



BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BPAIICHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHHKOB W TEJI BPAIICHHSI,
r€OMETPUYECKUX TeJl C IpUMEHEHUEM HOpMYyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOMIAAsIMU MTOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BEITIOJTHATH OTIEpaIiii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
peraTh reOMETPUYECKHE 3a/1a4M Ha BHIYMCIICHUE YTII0B MEXKY MIPSIMBIMU U
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH JO TIIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOIa TIPU PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapalijiebHbIe

OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;



WCIIOJB30BaTh METOABI TOCTPOCHUS CEUYEHUM: METOA CIEAO0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEN TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh T€OMETPUYECKHE (AKThl ISl PEUICHHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAraloIIuX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pemaTh 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHWHA U
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJTyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OICHUBATh peajbHbIE CUTyalldHd, MNPUMEHSITHh W3YyUYCHHBIC TMOHSITHS,
TEOpEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEUIEHUS MaTeMaTH4YEeCKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATH OCTPOEHHBIE MOJIENN C UCITOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarh
NPaKTUYECKUE 3a/layd, CBS3AHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak

COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 [ToBTOpEeHUE 2
2 BBenenmne B crepeoMeTpuio 21 1
3 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
4 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
5 [eprieHAUKYISAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTiibl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekTops! B mpocTpaHcTBE 12
9 HOBTOPCHI/IC, 0000111eHNE U CUCTeMaTH3alHs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

IToBTOpeHue

IToBTOpEHME

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
IJIOCKOCTH, MapalieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

THoustus CTCPCOMCTPHHU: TOUKA,
npsiMasi, IIOCKOCTh,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PUCYHKE IJIOCKOCTH,
MapauIeNbHBIX TPSIMbIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka

[TonsTus: nepecexaronmecs
IJIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IJIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi U MIOCKOCTh;
MOJYIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

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



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, H300paKeHHne
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX OOBEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTyD,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/88UACE52Y

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/IDKRAG03N

https://m.edsoo.ru/AQXJXEDYR

11

N3ob6paxenne cedeHuit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pé6pa. Uzobpaxkenune
nepeceyeHus Moay4YeHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/EVUEQAZ7J]

12

N3o0pakenune ceueHnit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue
MEpCCCUCHU MOJTYUCHHBIX

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

13

14

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0cKkocTei. PackpammBanne
MMOCTPOEHHBIX CEUCHUM
pa3HbIMU LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

15

16

17

Merton cnenoB Ui TOCTPOCHUS
CEUYECHUU

Meton crnenoB uis IOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue

https://m.edso0.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/HFW637QDR

BBIHOCHBIX qepTen(ep”I 1 3aIlliCh
IaroB IOCTPOCHUA

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh
I1arOB MOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
1aroB MOCTPOEHUS

https://m.edso0.ru/JIAQIJNZCX

20

[ToctpoeHue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh
I1aroB MOCTPOCHUS

https://m.edso0.ru/XJEZAR5TO

21

[ToBTOpEHME INIAHUMETPUU:
Teopema 0 MPONOPLHMOHATBHBIX
orpeskax. [lomooue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME IITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edso0.ru/TP9F3DVV1

23

KontponbHas padota
" AKCHOMBI CTEPEOMETPHH.
Ceuennsa"

https://m.edsoo.ru/EBLE09SZ1



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

24

25

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpenuuBaromecs npsiMple.
[Ipu3Haky CKpemMBarOIIUXCS
npsmbix. [Tapannenbubie
MpsIMBIE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOi
napasieIbHON JaHHOW MPSMOH,
MIPOXOJIAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH
Ha JaHHOU npsAMon. Jlemma o
IIepeCEeYCHUH MapalIeIbHbIX
MPSIMBIX TIOCKOCTHIO

https://m.edso0.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K?9

26

27

[TapaninenpHOCTb TpEX MPSIMBIX.
Teopema 0 TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOICTBA MapajuIeIbHOTO
MMPOCKTUPOBAHUA.
N306paxenue pa3HbIx Guryp B
NapajuieIbHON IPOEKIINU

https://m.edsoo.ru/TRPMZB3MZ

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

28

LenTpanbHas npoekius. Yol
C COHAIPaBJICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
NPSAMBIMHA

https://m.edsoo.ru/Z5FPAGSHI



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

29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHKE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

https://m.edso0.ru/7W31COFG6

30

31

32

33

34

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpasnctse. [Ipusnak
[1apaJUIEIbHOCTH IPSIMON U
mockocTu. CBoMCTBA
[IapaJUIEIbHOCTH MIPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUMCIICHHUE U J10KA3aTEJIbCTBO,
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
MapaJuIeIbHOTO IPYroi
npsMoi. Pacdy€r oTHOImEHMI

[MapannensHas npoekuus,
MIPUMEHEHHE 15l TOCTPOCHUS
ceueHHi Kyda u
napaenenunena. CBoicTa
napaiesienurne1a i MpU3Mbl

[TapajuienpHbIE TNIOCKOCTH.
[Ipu3Haku napajuieabHOCTH
JIBYX TIJIOCKOCTEU

https://m.edsoo.ru/N18CU003L

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

https://m.edsoo.ru/1P06R5839

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

https://m.edsoo.ru/QFUJAHV88



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88

35

36

37

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKyY, He
MIPUHAIJICKALTYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 0 MapaieIbHOCTH
IPSIMBIX IIEpECeUeHUs IPU
[epeceueHu’ IBYX
napajiesIbHbIX MIIOCKOCTEN
TpeThen

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 00 oTpe3kax
napajieJIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXKITY
napajyuiebHbIMU MJIOCKOCTSIMU;
0 IepeceYeHny IpsIMOi ¢
JBYMsI ITapaJljIeIbHBIMU
IJIOCKOCTSIMU

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

https://m.edso00.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

38

39

IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mIockocTr
IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edso0.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

40

CoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaesenumnena

https://m.edsoo.ru/HYNIQ785Q

41

Brruuciienue JUiMH OTPE3KOB B
KyOe ¥ IPsIMOYTOJIbHOM
napauiesienure e

https://m.edsoo.ru/FZBZVPOEC



https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC

42

[lepnieHIUKyYIAPHOCTD NPAMOU
u wiockocTu. [Ipusnak
NEPIECHIUKYJIAPHOCTU IIPSIMOU
U IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepnieH IUKyYIAPHOCTD NPAMOU
u mockoctu. [Ipusnak
NIEPIEHIUKYJIIPHOCTU IPSIMO
U IUIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://m.edso0.ru/OKTGKHNSI

46

47

48

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
HpSIMLIe B MHOFOFpaHHI/IKaX

[lepneHuKyIsIp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIsApa
M3 TOYKHU HA IPSAMYIO
[lepneHuKyIsIp U HAKIOHHAS.
[TocTpoenue nepneHauKymIsipa
13 TOYKU HA MPSAMYIO

https://m.edsoo.ru/S1VI9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR

49

Teopema o Tpéx
NepIeHIuKyIApax (Ipsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIUS



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

50

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHaAuKyIsIPHBIX
MPSAMBIX C TOMOIIBIO
MEPIEHINKYIISIPHBIX
IIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/K4AEHQ3EQE

https://m.edsoo.ru/EBYVPSMSI

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenmii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MIUPaMHJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/T50FUDOQOJ

56

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edso0.ru/N77K7ZM8K

57

[Ipu3Hak nepneHaANKyJISpHOCTH
MIPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CHMMETPHUH

https://m.edsoo.ru/L9E703U3V



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V

58

[IpaBusbHBIE MHOTOTPAHHUKHU.
Pacué€t paccTosinuii OT TOUKH
710 TJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJIBHBIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edso00.ru/TISUOWZTH

60

61

62

63

64

Crnioco0sI OMyCTUTH
MePIEHIUKYIISIPBI: CHMMETPHS,
CABUTI TOYKH I10 NapAJLJIEIbHOU
IpsAMOI

CaBur no HenapauieIbHON
MPSMOM, U3MEHEHHE
paccTosHu

KonrtponbHas pabora
"B3aumHoOe pacnonoxeHue
MPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”

IloBTOpEHME: Yron Mexay
HPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
IloBTOpEHME: Yron Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

https://m.edsoo.ru/DHFUCBWO6

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

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeTo b1
BBIUHCIICHUS YTJIa MEXY
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

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



https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK

66

JiByrpanssblii yroia. CBoicTBO
JIMHEWHBIX YIJIOB JBYIPaHHOIO

yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnenqukynsapHsie
miockoctd. CBOMCTBA B3aUMHO
MePHEHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIepECEUECHUS ABYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMOyTONBHBIM
napajuieJienumnen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJenunea

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nuaroHain
MPSIMOYTOJIBHOTO
napajuieJIenuIe/1a U CJIeICTBUE
u3 Heé

https://m.edsoo.ru/EST10AD6I

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33]a4H,
CBA3aHHBIEC CO B3aNMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUTOCKOCTH

https://m.edso0.ru/4ATBYU36HZ

72

[ToBTOpEHME:
CKpEILMBAIOIINECS IPSIMBIE,

https://m.edso00.ru/TL947D6WK



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

napaJijiCJIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOI'OTPpaHHUKAX

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/YFWZTOREN

74

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TNTIOCKOCTH

https://m.edsoo.ru/MWV5GN48EIM

75

76

77

78

Brruncnenue pacctossHun
MEXKIy CKPEIUBAOIIUMUCS
MPSIMBIMU C TIOMOILIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH
Tpéxrpannsiii yrou,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB Y CHHYCOB
IUIsL TPEXTPAHHOTO yIia
DneMeHTHI chepuiecKoit
TE€OMETPHUH: T€0IE3NUECKHE

JIMHUY Ha 3eMiie

KonrtponbHas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/5SW9VI1HMD

https://m.edsoo.ru/SXGHNLQA4J

https://m.edsoo.ru/HMVTV74CP

https://m.edso0.ru/AIRTWZ59YU

79

CucreMaTu3als 3HaHUH
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B

IInpamupa. Buael nupamun.

80 1 https://m.edsoo.ru/J3R0247EQ
[IpaBusbHas mupamMua

81 Hpuswa. Tlpamas it rawonHas 1 https://m.edsoo.ru/JNDHOOSEQ
npu3Msbl. [IpaBuibHas mpu3ma
[Ipsmoit napamienenunes,

82 MIPSIMOYTOJIBHBIN 1 https://m.eds00.ru/L8803LZGS
napauieJienurne1, Kyo

83 DBIIYIIEIC MHOTOPAHHHKH. 1 https://m.eds00.ru/BATOMDUID
Teopema Ditnepa
BrImyKITble MHOTOTPaHHUKH.

84 Teopewa Sitrepa. IpasieHiie 1 htps://m.eds00.r/QOMXIGALS
Y TIOJTyTIPaBUJIbHBIE
MHOTOTPaHHUKHU

85 Konrpobiias pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHuku"

86 Honsmite Bexcropa ta 1 https://m.edsoo.ru/LRBSE3B09
IJIOCKOCTH M B IPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3snocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
PasnoxxeHnue BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM MIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1 https://m.edsoo.ru/JZ46VVNC71

93 DEIMHCICHHE Y12 MOKLY 1 https://m.edso0.ru/IU5196UQP

BEKTOPAaMHU B MPOCTPAHCTBE



https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP

[Ipocreiimne 3axauu ¢

94 1 https://m.edso0.ru/FIXVV79T8B
BEKTOpaMH
n o

95 POCTCHIIIE 3a1atH ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpaMHU
n N

96 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
n .

97 POCTCHIIIE 3aIatH ¢ 1 https://m.edso0.ru/P3W8WZZSY
BEKTOpaMH

98 0606H56HH6 1 cucTeMatisanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAaHUU

000

99 060 HvleHHe 1 CHCTEMATH3ATI 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUU

100 Hrorosas KoHTpoOJIbHAsT paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HToroBast KOHTpOJIbHASA paboTa https://m.eds00.ru/X3ZG8A6SO
00600

102 ODTICHIE H CHCTEMATHSATIHA 1 https://m.eds00.ru/931 AWXEK1
3HAHUHI

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopauHnatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IUIOCKOCTH U B ITpocTpaHcTBe”
[ToBTOpEHHE TEMBI

2 "CkansipHO€ MPOU3BEICHUE 1 https://m.eds00.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHHE TEMBI

3 "BeruncieHue yria Mexy 1 https://m.edso00.ru/55KY41LVG
BEKTOPAMH B ITPOCTpaHCTBE"
IToBTOpEHME TEMBI

4 "VpaBHEHHE TPSAMOH, 1 https://m.edsoo.ru/U20HPUS6W
IIPOXOJAIIEH Yepe3 JBe TOUKN"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHHUE 1 https://m.edsoo.ru/VYIH8TERW
IJIOCKOCTH B OTPE3Kax
YpaBHEHME MIJIOCKOCTH,

6 HOpMaJlb, ypaBHEHHE 1 https://m.edso00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npounssenenne 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefI HbIC HEPABEHCTRA, 1 https://m.edso00.ru/54EQ7JQ8E
JMHENHOEe MporpaMMHUpPOBaHUE

9 JIMReHHbIe HepaBercTEa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE MpOorpaMMHUPOBAHUE



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

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y mpsiMbIMH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/DDXUUAIA5S

12

13

14

dopmyna pacCTOSHUS OT
TOYKH JO INIOCKOCTHU B
KOOpAMHATAX

Haxoxnenue pacctostHuit oT
TOYKH JI0 MJIOCKOCTH B KyOe
Haxoxnenue paccrostHui oT

TOYKH JI0 INIOCKOCTHU B
NpaBUIBHON MupaMue

https://m.edsoo.ru/SG451UUG1

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

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHnas padbora
"Ananutuyeckas reomeTpus”

https://m.edso0.ru/SNGI1GHFM

16

17

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeuecHus MHOT'OTPaHHUKOB!
METO CJICO0B

https://m.edso0.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH,I[apTHI)IC IIJIOCKOCTH,
MepeCceueHUs MPSIMBIX U
MJIOCKOCTEM

https://m.eds00.ru/CUP7TCPXQ

19

[TapannenbHbIE IPSIMbBIE U
IUIOCKOCTH: MapajiebHbIe
cedeHus

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

https://m.edso0.ru/O71ROIJFI

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

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

22

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJIAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

24

25

26

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TEOpPEMa O TPEX
HEepIEeHIUKYIIsApax
[lepnienauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUINH
B MHOTOTpaHHHMKaX

[ToBTOpEHME: MIoIaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
noao0us

[ToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
moa00ust

https://m.edsoo.ru/HQIN20ZJP

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

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUTSL TITOMIACH, COOOpaKEHUS
noao0us

https://m.edsoo.ru/HWHVFENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

https://m.edsoo.ru/8H4ELY9N6

30

KontponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

O0BéMm Tena. O0BeM
PSIMOYTOJIBHOTO
napaJiesienunea

3anaum 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPHCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJieNenunea

[Ipuxnaanele 3agauu,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenuneaa

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edso0.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

35

O0BEM TIPSIMON PU3MBI

https://m.edsoo.ru/8AIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

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

37

IIpuxnanHeie 3aauu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

https://m.edsoo.ru/QlY C4F8I1U

38

39

40

Brrunciienue 00EMOB TeI €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKJIOHHON
MIPU3MBI

Brrunciienue 00EMOB TeI €

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nmupamMust

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODC9E

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuiecKue 3a1a4,
CBSI3aHHBIE C 00BEMAMU
HAaKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRSRHWOQO7

43

44

CrepeomeTrpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU
MTAPaMUJIBI

[IpukiiagHble 3aga4u 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM HAKIIOHHOM MPU3MBI

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Berunicnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

48

49

Kontponbhas pabota "O6beM
MHOTOTrpaHHHKaA"

[umuuapuaeckas
MOBEPXHOCTh, 00pa3yrolue
AJTUHIPUYECKON
MMOBEPXHOCTH

Humuuap. [Ipsmont kpyrosou
uuueAp. Inomans
MOBEPXHOCTU LUIUHIPA

https://m.edsoo.ru/XNWZSSJ7P

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

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

52

53

CeueHue KOHYca MI0CKOCTBIO,
NapajuiebHOMN MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N306paskenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomaas GoxoBoOM
MOBEPXHOCTHU U MOJHON
MMOBEPXHOCTU KOHYCA

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CCUCHHI IMIMHPA, KOHYCa

https://m.edso0.ru/QZVH5EXL9

56

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

https://m.edsoo.ru/AKF6PW62W

57

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aJaa4u,
CBA3aHHBIC C TUJIIMHAPOM

https://m.edsoo0.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl IIockocTh0. Bug u
n300paxeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. Bua u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edso0.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus chepsl U mapa

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



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknagabie 3a1a49H,
CBsI3aHHBIE CO chepoit u
1apom

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BHIYMCIICHUS B
OKPYXHOCTH, CTaHJapTHBIE
mog00us

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

68

Paznmuunbie koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3agaun o teme "Tena u
MTOBEPXHOCTH BpanieHus"
3amaun no Teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

https://m.edso0.ru/1ZN2S6ZMO

73

74

75

Brrunciienue 006EMOB TEI C
MTOMOUIBIO ONPENECIIEHHOTO
unTerpana. O0bEM KoHyca
[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB LIMITUH/IPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVE

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[IpukitagHble 3ana4m Mo TeMe
"O0BEMBI U MJIOLIAAN
noBepxHocTel Ten”

https://m.edso0.ru/QXEA9GPVB

77

O06bEM 11apa U mapoBOro
cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuyiecKkue 3a1aum,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MAaPOBOTO
CerMEeHTa U IapOBOI0 CEKTOpa

https://m.edsoo.ru/\VV6ONBVZX

78

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa U TIIOIIAIBI0
cdepsl. COOTHOIIECHUS MEXKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00bEéMaMH MTOJJOOHBIX TEIl

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

79

IToxoOuEbIe Tena B
npocrpaHcTse. M3menenue
00Béma mpu o100uu.

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTpuyiecKkue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeN U IIoLIAAeH
MMOBEPXHOCTEH

80

KontponsHas pabora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edso0.ru/73UODGNYR

81

JBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4AYWG6NA

82

Bunasl nBmxkeHui:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpajbHasi CHMMETPHS,
3epKajibHasi CAMMETpHUS,
IIOBOPOT BOKPYT IIPSIMOiL

https://m.edsoo.ru/ZSUA77NTX

83

84

[TpeoOpa3zoBanus moaoous.
[Ipsmas u cdhepa Ditnepa
['eomeTpuueckue 3aaun Ha
IpUMEHEHHE JBHKEHUS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbnas pabota
"BekTops! B mpocTpaHcTBe"

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

86

Ob6o6maroee nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

Ob6o6marommee nosropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOrpaHHuKa"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 kiaccos,
cucTeMaTH3alys 3HaHWH:
"O6beM MHOTOrpaHHuKa"

O6o06matomee moBTopenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHMH:
"Ilno1maam noBEpXHOCTU U
00BEMBI KpYTJIIBIX TEN"
Ob6o6maromee nosropenue 11

MOHATUN U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cucTeMaTu3alus 3HaHuH
"[Lomaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93
94

Wrorosas KoHTpOJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJCTBHUS U3 HUX NP PEIICHUU
' reOMEeTPHUECKUX 3a]a4
73 OnepupoBaTh MOHATUSAMH: IapPAJUICIBHOCTh W TEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTb NMOHATUAMH: ABYI'PaHHBIN YroJ, TpaHH JIByTPaHHOIO yIija,
7.5 peOpo ABYIpaHHOIO yIiia, JUHEWHBIH yroi ABYIrpPaHHOTO YIia, rpagycHast
Mepa JIBYTPaHHOI'O yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'DAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBHJIbHBIA MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMHpaMuia, MpH3Ma,
' IPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHMKHM, BBIOMpasi ~ OCHOBaHUS  JUIA
78 KiJaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOI'DAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSAMBbIE ¥  HAKJIOHHBIE TPHU3MEI,
napajuie’enuneibl)
79 OnepupoBaThb MOHATHSMMU: ceKyIas IJIOCKOCTB, CeueHue
' MHOT'OI'PaHHHKOB
710 OOBSACHATH  NPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3Ys METOJI CIIENOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOIOM CIIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTY:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 33124 Ha HaXOX/I€HHE F€OMETPUUECKUX BEJIHUYMH M0 0Opa3nam
WIA aJIrOpUTMaM, NPUMEHSS W3BECTHHIE AHAJUTUYECKHE METOJbl IpH
7.12 pEIICHHH CTaHAAPTHBIX MaTeMaTHYeCKMX 3aJa4 Ha BBIYUCICHUE
pPacCTOSTHUN MEXIy JBYMSI TOYKaMH, OT TOYKH JIO0 TPSMOU, OT TOYKHJIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 33124 Ha HaXOXJI€HHE F€OMETPUUECKUX BEJIMUYMH MO0 0Opa3iam
7.13 WIA aJrOpUTMaM, HPUMEHSS W3BECTHHIC AHAJUTUYECKHE METOIbl IPH

PEIICHUN CTAaHAAPTHBIX MATCMAaTHUYCCKHUX 3aJlad Ha BBIYHCICHHC YIJIOB




MEXIY CKPELIMBAIOIUMHUCI IPSIMBIMHU, MEXAY NPAMONA U INUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (GOPMYJT, BBIYUCIISTH COOTHOIICHHUS

714 MEXIY IJI0IAIIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOTOTPaHHUKOB
715 OrnepupoBaTh TOHITHSAMHU: CHMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OChb H
’ MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CHMMETPUU (UTYPHI
N3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HHAPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpuMmeHsITh TeoMeTpudeckue (DaKThI IS PEIICHUS CTEPEOMETPUUICCKUX
7.17 3aja4, MPEANOJaralolluX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU popme
718 [IpumensaTh mpocTellne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 33]1a
719 [IpuBOAUTH MpPUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh OTYyYCHHBIC 3HAHUS HA MIPAKTUKE: aHATH3UPOBATh PEATbHBIC
CUTYallMu ¥ IPUMEHATH U3yYEHHbIC MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  CcHOpMYIHPOBAaHHOW  TPOOJIEeMBbI,  MOJIEIHUPOBATH
7.20 pealbHble CUTYyallMd Ha S3bIKE T€OMETPHUH, HCCIIE0BATh MOCTPOCHHBIE
MO/JIEJIH C UCTIOJIb30BaHUEM F'€OMETPUUYECKUX MTOHATUI U TEOpEM, arlrapara
anreOphl, pemaTh MPAKTUYECKHE 3aJa4d, CBS3aHHBIC C HaXOXKICHHEM
TEOMETPHUYSCKUX BEIIMIUH
11 KUIIACC
Kona .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero oopa3oBaHusA
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMU: IIHHIPHYECKAs MTOBEPXHOCTh, 00pa3yroIne
6.1 [IWIHHJIPAYECKON TMOBEPXHOCTH, IHJIUHAP, KOHWYECKas ITOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudunuposaTs B3auMHO€E pacnojioKeHue cepbl U MI0CKOCTH
OnepupoBaTh TMOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA

IapOBOTO CJI0S, IAPOBOU CEKTOP




6.6

Beraucnsate 00BbEMBI M IUIOIMIAAM TMOBEPXHOCTEW TN BpAaIICHUS,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BIIMCAHHBIM B chepy u
OTHCaHHBIN 0KOIIO chepsl, cepa, BMcaHHAS B MHOTOTPAHHUK KK TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEN

N3o6paxarh u3yyaemble (GUTYpPHl OT PYKH M C NMPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIONHATE (BBIHOCHBIE) IUIOCKUME YEPTEXU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUYEHHUS Tell
BpalIeHUs

6.11

6.12

6.13

W3Brekatb, WHTEPIPETHPOBATH M MPEoOPa3oBbIBATH HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IPeACTAaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pPEIICHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJIH?ITI) I[el\/JICTBI/ISI CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOpOB H
YMHO}KCHI/UI BCKTOpa Ha 4ucio, 06’1)5[CH5[TB, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: JCKAPTOBbBI KOOPJAWHATBI B HNPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpa, PAaBCHCTBO BCKTOPOB, KOOpPJAWHATHI BCKTOpPA,
yroua MCKAY  BCKTOpPaMU, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpPaMHU, CKaJISpHOE MPOU3BEACHUE, PACKIIAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

3aJIaBaTI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpANHAT

Pemiate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3ala41 Ha IPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOTO METOJa

6.20

Pemate 3amauM Ha [OKa3aTENLCTBO MATEMATHYECKMX OTHOILIEHHH |
HaxXO0XXJICHWE T€OMETPUYECKUX BEIMYMH MO 00pas3liaM WA aJrOpuTMam,
MPUMEHSST  W3BECTHBIE  METOABl MPU  PEIICHUH  CTaHAApTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

6.22

[IpuMeHATh mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4
IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[IpuMeHATh MOy4YEeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATH PeabHbIE
CUTYallUU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMYIHPOBAHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHble CUTYallMd Ha SI3bIKE T'€OMETPHUH, HCCIIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHATUI U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aavd, CBS3aHHBIC C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
7

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

7.1

7.2

OcHOBHbIE TMOHATHS cTepeoMeTpuu. Touka, NpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

B3anMHOe pacnonoxkeHue OpsAMBIX B [POCTPAHCTBE:  IE€PECEKAIOIIMECH,
napajuyieJbHble UM CKpeluBaromuecs npsaMbie. [lapamnenbHOCT HpsMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: NapajUyielbHblE MpsIMbIE B  IPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSMBIX, MAPAUIETBHOCTh MPSIMOM M TUIOCKOCTH. YTIIBIC
COHAMNPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy TMPSMBIMH B TPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: NapalieNIbHbIE MIJIOCKOCTH, CBOMCTBA NapaslIeIbHbIX
iockoctei. [Ipocrelime mpocTpaHCTBEHHBIE (UTYPBHI Ha IDIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOSHUEe CeUeHU

7.3

7.4

[lepneHUKYIAPHOCTh NPSIMOM M IIOCKOCTH: IEPHEHIUKYILSIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MPSMBIE NIAPAILJIEIIbHBIE U IIEPIIEHAUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH MPSMOM U IVIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHIAUKYIIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJ1, INHEWHBIN YroJl ABYTPaHHOro yria. [IepreHIuKyisp 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH, IPOEKIMS (PUTYpPhI HA
IIJIOCKOCTB. [IepreH IMKYyIApHOCTD IIIIOCKOCTEN: PU3HAK NEPICHAUKYIIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHUKYIApax

[loHsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHI MHOTOI'DAHHMKA, BBINYKJIBIE H
HEBBIITYKJIBIE MHOIOIPDAaHHMKH, Da3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsiMas M HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAs MTOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsAMOyroabHbIi NapaieaeIunes
u ero coucrtsa. Ilupamuga: n-yronbHas nupaMuja, rpaHd U OCHOBAHHUE NTUPAMUBL,
OO0KOBas M IOJIHAs MOBEPXHOCTh NMUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuia.
OneMeHTbl Tnpu3Mbl W NHpaMubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHUKA, IPAaBWIbHAS NpU3Ma M NpPaBWIbHAs INHpaMUIA,
MpaBWJIbHAs TPEyroJjibHas MUpaMuAa U MpaBWIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI U TUPaAMUIbI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
ONeMEHTbl CUMMETPUM B  IHUpaMuJax, MapajuleJenuIesax, IMpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Brruncnenue »71eMEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHanu, yriael [lnormanb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mbl. [Imomans 60koBOM




MOBEPXHOCTU W TOBEPXHOCTHU TMPaBUIBHON NHUpaMuibl, TEOpeMa O IUIOLAIN
yceuénnoil nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUST MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

6.1

6.2

6.3

6.4

[Humuuapudeckast MOBEPXHOCTh, 00pa3yIoIye MHITHHAPHYECKON TTOBEPXHOCTH, OCh
MWINHAPUYECKON MOBEpXHOCTU. LIMmuHAp: OCHOBaHUS M OOKOBasi MOBEPXHOCTH,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yrollde KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOCTU. KOHyC: OCHOBaHME U BepilnHa, 00pa3yromas
1 OCb, IUTIONIAa/1b OOKOBOM M MTOJIHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yrolne
M BBICOTA, OCHOBAHUA U OoKoOBas ITOBCPXHOCTDH

Cdepa u map: ueHtp, paanyc, 1uaMeTp, IIoaab noBepxHoctu chepsl. Bzanmuoe
pacroyiockeHue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIoImaib
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca

6.5

6.6

6.7

KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAHHBINA
okoJ1o cdepsl, chepa, BiMCaHHAsT B MHOTOTPAHHUK, WIH TEJIO BPAILICHUS

[Tonstue 06 06wvéme. OcHOBHBIE CcBoicTBa 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LWIMHApA,
KoHyca. O0BEM 1mapa u miouaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX TeJ

6.8

6.9

6.10

Ceuenus nwivHIpa (MapauiebHO W TEPHEHANKYISIPHO OCH), CEYCHHUsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUEeHUs 1apa

BexkTop Ha mockocT M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3yioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTtopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHHEM NTPAaBUJI ACUCTBUI C BEKTOPaAMHU

IIpsmoyronbHast cucreMa KOoopAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpa.
IIpocreiimue 3amaun B KOOpAMHATaXx. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHWsS IIpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATUSMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJi1 ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypaJlbHON CTENEeHH, CTEIEHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppPAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeTUTeNh U HauMEHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMH  CYHCIIEHHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, mnpeoOpa3zoBaHUs JIPOOHO-pAIMOHATBHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: I1OCIIEI0BATEIBHOCTD,

apudMeTHIecKas MPOTPeCcCHsl, TeOMETPHYIECKas TPOTrpeccus, 0ECKOHETHO




yObIBaroljasi ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OnpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHEe OonepupoBaTh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HaAUCHUs
(GYyHKLIMU Ha IPOMEXYTKE, HENIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
(GyHKIMM, 1iepBasi U BTOpasi MPoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICT TPOM3BOJIHON, IepBooOpa3Has, ONpenenEHHbINH
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIUU;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAaHHEM ariapara MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
pelieHuss B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX W

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO




HHTCErpaia; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NPU PEUICHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM arIapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMCHHE BBIUYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMHU: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

VYMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumesn, Mpu3Ma, Nupamuiaa, (Gurypa U IMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyCa W ILIWJIMHJPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
ompoBepraTh UX; YMEHHE MPOBOANUTH Kiaccuukanuioo Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MM0A00Ms, MOM0OHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IIOIaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX TPEAMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BEIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKkumMu
' KOPHSIMH HAaTypalbHOU CTEIICHH

14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC M TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecATUYHBIC U HATYpaJIbHBIC JIOTapH (MBI

JeiicTButenpHble uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KowmmnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

21 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppainoHansHble YpaBHEHHSI

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 WppanroHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMBI ¥ COBOKYITHOCTH YPAaBHEHHI ¥ HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbl
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yérneie n HeuétHele GyHkuuu. [lepuognueckue GpyHKImmn
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLINU HAa IPOMEXKYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxoxx/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopauHats! 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka: anrebpa W Hayajla MaTeMaTUYECKOro aHaju3a,
reomerpus. ['eomerpusa. 10-11 xmaces: yueb. g oOmeoOpa3oBar.
opraHu3anuii: 6a30Beiii 1 yriy6. yposuu / B.®. byry3os, B.B. IIpacomnoB; nox
pen. B.A. CagoBuuuero. — 3-¢ u3a. — M.: [Ipocsemenue, 2018.

2. I'eometrpusa. 10-11  kmaccer:  yueO6. s oOmieoOpa3oBar.
opranuzanuii: 6a3oBbiii u yriy0. yposau / JI.C. AranacsH, B.®. byty3os, C.b.
Kanomues u np. — M.: [Ipocsemienne, 2021.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

1. ['eomeTpusi. MeTonnueckue pekoMenaanuu. 10 kinacc: mocodue st
yuutenen oomeoopazosat. opranuzanuii / B.®. byty3os, B.B. [IpaconoB. — M.:
[Ipocsemenue, 2014.

2. ['eomeTpusi. MeTonnueckue pekoMenaanuu. 11 knacc: mocodue st
yuutenen oomeoopazosat. opranuzanumii / B.®. byty3os, B.B. IIpaconos. — M.:
[Ipocsewmenue, 2014.

3. I'eomerpus. Junaktuaeckue matepuansl. 10 kmacc: mocobue s
yuuTenei oonieodpaszonat. opranuzanuii / B.®. byty3os, B.B. [IpacoioB. — M.:
[Ipocsewmenne, 2015.

4, I'eomerpus. Jlunaktuaeckue matepuansl. 11 kmacc: mocobue st
yuuTenei oomeodpaszonat. opranuzanuii / B.®. byty3os, B.B. [Ipaconos. — M.:
[Tpoceemenue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/ — ®denepanbHbIi HHCTUTYT MEIArOTHYECKUX H3MEPEHHI

(memoBepcuu, KOAMPUKATOPBI, OTKPBITHIN OaHk 3aganuil EI'D).
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