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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBAsieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh M3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIEHHOCTM W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4alOIUMHUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O ILMKJIA, B YaCTHOCTHU
¢u3znueckux 3aaay.

[lens ocBoeHuUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CIHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3y4YEHUU TEeOMETpUr uepe3 oOecrnedeHue BO3MOXKHOCTH MPUOOPETEeHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUUECKMX 3HAaHUN U JACUCTBU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SBISIOTCA:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONKMCHIBATH M H3ydaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE ~ yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMEHHE UX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJIENH;

dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAJAETh METOJAMHU JOKAa3aTelbCTB W aITOPUTMOB
pElIeHMs, YMEHUSI WX NPUMEHATH, MPOBOJIUTH JI0KA3ATENbHBIE PACCYKICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TE€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNH ITOTYYECHHBIX PE3yIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YUYaIOIMUXCsl, PACIIUPSS U YTITyOsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MporpamMM, OOECNeUnuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpeluBaromuecss npsmble. [Ipu3Hakum CKpemMBarOIMXCS
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalielIbHbIC
IPsIMBIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSIMOKN
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIENbHOrO MpOEeKTUpoBaHUsA. M300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSAMBIMH B IPOCTPaHCTBE. llapaienbHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapajuleleluIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: IEPIIEHAUKYIISIPHBIEC IIPSIMBIEC B
IIPOCTPAHCTBE, MpsMBIE IMAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
[lepneHAMKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW:  IPU3HAK  NEPHEHAMKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYribl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M IJIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, IMHEWHBIN yIOJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PaHHBIE YTJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYTPAaHHBIX YTJIOB TPEXTPaHHOrO yria. TeopeMbl KOCHMHYCOB M CHUHYCOB MJis
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsIMOYTOJbHBIA  TAPAJJIETCIMUIIE] W  €r0  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yrombHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOM nuvpaMubl. [IpaBuibHbIE MHOTOTPAHHUKH: NpaBWIbHAs NpHU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[IoHsATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTel. Tema BpalleHUS:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TJIOCKoCcTU. Pa3BépTka numuHapa U koHyca. Cummerpus chepsl U
mapa.

O0béMm. OcHoBHBIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHUIbl U KoHyca. O0bEM 11apa U 1M1apoBOro
CEerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BnmcanHas B
HWIMHApP, ONHCaHHAas oOkojo wwinHapa. Ilepeceuenue cdeppl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayuienbHO W MEPNEHAUKYJISIPHO OCH), CeYeHHUs KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omnepauud HaJ BeKTopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nmogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00yYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYTMX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAECHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HayKM U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEHICHUH, pacCcyKIEHHH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTHYecKoMy  OOpa3OBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATILHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIA
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee MOAXOASAIMHK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPANUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I n
neJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/ISI B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBAaTb ITOJACHCHHA II0 XOAY PCHICHHA 3adadu,
KOMMEHTHUPOBATH NOJIYUYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJIaBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ W CXOJICTBO IMO3UIIMA, B KOPPEKTHOU (opme
bopMyIHUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3a/1ay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1auH;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboOT, JOOroBapuUBaThCs, OOCYXKIaTb NPOLECC U pe3ysibTarT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUI;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHITUSMH, CBS3AHHBIMU C yrjJaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/Ia, PSAMOYTOIBHBINA apauIeIeuIe, Ky0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

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

e BBIMNOJIHSTH napauiesibHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TUIOCKOCTH, BBIMIONHATH U300paxeHus Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), TCOMETPUUYECKUX TEJ ¢ TpUMEHEeHUuEM hopMy;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTU;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH T[IOJYYCHHBIC 3HAHUS HA TMPAKTHKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPakKTUUECKUE 3aJlauu,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JI€KAPTOBOW CUCTEME KOOPIMHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATHUSMH, CBSI3aHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M Te€J BpAILCHUs: CEUCHUS IUIMHIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH pEabHbIE CUTYyallUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIIA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos
Ne HaumMeHoBaHue pa3/iejioB U TeM DJieKTpoHHbIe (U poBbIE)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThbI
1 BBeznenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SAHMIOC PACTIOTOACHIE HPAMBIX B 6 1 https://m.edso0.ru/M1C9A4D4D
IPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX H IJIOCKOCTEH B 3 httos://m.edsoo.ru/USZ8IAVAR
POCTPAHCTBE
IT
4 epHeHﬂHIfyMpHOCTB HPAMBIX 1 25 https://m.edsoo.ru/L500L9DOR
IUIOCKOCTEH B IPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 1 https://m.eds00.ru/G614X9S1B
MHororpanHuKu 7 https://m.edsoo.ru/K415V4D7F
BekTops!l B IpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
I1 000
8 OBTOPEHAE, 000 meHI:Ie 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O0
- 102 6 0

[TPOT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
Ne n/nn Konrtposbnsie | IIpakrnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

1 AHanuTuyeckasi reOMeTpHs 15 1 https://m.eds00.ru/J9C7F5W6J
I1 600

2 OBTOPEHHE, 000 IIIGHIEG 1 15 1 https://m.edso0.ru/R7X1L1N2P
CUCTEMAaTH3aIVsl 3HAHUH
O6bEéM MHOTOTpaHHHKA 17 1 https://m.edso00.ru/Y9Z0G7Y8Y
Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
I1 0bé

3) HOTAI TIOBEPXHOCTIL 1 ODBEMET 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTIBIX TEJ

6 JBrxeHuUs 5 1 https://m.edsoo0.ru/B5G9R2C5E
I1 6006

7 OBTOPCHHE, 000 meHIfe 1 17 2 https://m.edso0.ru/C3B508K3V
CUCTeMaTH3aIus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

[TPO'PAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe UG pOBbIE
o0pa3oBaTe/IbHbIE PecypChl

OcHoBHbIE MpaBUiia H300pakeHUs
Ha PUCYHKE TUIOCKOCTH,
napajuIeNIbHBIX MPSMbIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

https://m.edsoo.ru/C8R5V2L5W

[TonsiTHs cTepeoMeTpHn: TOUKA,
npsimMasi, II0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PUCYHKE INIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

https://m.edso0.ru/D1J1V7K8M

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMasl ! MIIOCKOCTh;
MOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsTus: nepecexaronmecs
IJTOCKOCTH, MEPECEKAIOIIUECS
npsMas U MI0CKOCTh;
MOJYTPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MIPOCTEUIIHNX TPOCTPAHCTBEHHBIX
(buryp, HeCylIeCTBYIOIINX

https://m.edsoo.ru/M4J5A3Y 1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIEeCTBYIOIINX
00BEKTOB

https://m.edsoo.ru/R0OZ8Y9Y 1A

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CJIECJCTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

AXCHOMEI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoOblI 3a/1aHus IPSIMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/L6U8SB5P1W

10

N3ob6paxenne cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. Uzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
[BETaMH

https://m.edsoo.ru/N9H8R9U4A

11

N3o0pakenune ceueHnit
MUpaMH/JIbl, Ky0a U PU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
IepeceyeHus MOIyUYEHHBIX
mI0ckocTeil. PackpamuBanue

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

12

N3o0paxenue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkenue
MePECeUCHUS MOTyICHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

https://m.edsoo.ru/V8S2D3A6E

13

N3006pakeHune ceueHuit
NUpPaMU/Ibl, KyOa U PU3MBI,
KOTOpBIE NPOXOAT Yepe3 X
pEbpa. N3o0pakenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeUeHUH Pa3sHBIMU
[[BETaMHU

https://m.edsoo.ru/\V3A7D0OP9S

14

Merton cnenoB 1yl TOCTPOCHUS
CEUEeHUU

https://m.edsoo.ru/U6F3M4W3T

15

Meton cienoB uist IOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHn it
MPSAMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/B1D7X2R5I

16

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

https://m.eds00.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3aHne BEHIHOCHBIX

https://m.edsoo.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEepTE)KEU U 3aIKUCh 11aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém Toukam
Ha pEopax. Co3naHne BHIHOCHBIX
YyepTexKel U 3aruch 11aroB
MIOCTPOCHUS

https://m.edso0.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamujie, Kyoe no Tpém Toukam
Ha pé6pax. Co3aaHue BEHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MIOCTPOCHUS

https://m.edsoo.ru/R3U3MONS5I

20

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YEepTEKEeW U 3alKUCh IIaroB
MIOCTPOEHUS

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHUE MITAHUMETPUH:
Teopema 0 pONOPIIMOHATBHBIX
otpeskax. [logobue
TPEYTOJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

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

https://m.edsoo.ru/X208V7/M0OM

23

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edso0.ru/U6A0T2Z1X



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X

24

B3aumHoe pacnionoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaromecs npsiMple.
[Ipu3Haku CKpeIMUBarOIIUXCS
npsambix. [lapansenbHbie npsMble
B IIPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5L3V

25

Teopema o Cyl1eCTBOBAHUH U
€MHCTBEHHOCTH MPSIMOU
napasieIbHON JaHHOW MPSMOH,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallel Ha
JTAHHOU npsimoil. Jlemma o
NepeCEeYCHUH MapalIeIbHbIX
MPSAMBIX IJTIOCKOCTBIO

https://m.edso0.ru/R1T2G0Z4E

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

https://m.edsoo.ru/B5B7N7L1X

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

nmapajiyiCJIbHOI'O MPOCKTUPOBAHM.

N300pakenue pa3HbIX Guryp B
NapajuIeIbHOM MPOEKINU

https://m.edso00.ru/J9X4Z9V3V

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay NpsSMbIMU

https://m.eds00.ru/T3L2A9K4T

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM MPSMBIX B

https://m.edsoo.ru/O0U1V2R4I



https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[1apaJUICIbHOCTH IPSIMOU U
mockocTH. CBOMCTBA
[1apaJUIEIbHOCTH MIPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/VV5F0I6LI9F

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPAJIIEIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
IIPSIMYIO Ha YEpTEkKE U
[apaJuIeIbHOTO APYIOU IIPSMOM.
Pacuér orHOmIEHNH

https://m.edso00.ru/S0V4S5G1W

33

[TapannensHas mpoeKIus,
MIPUMEHEHHUE /ISl TOCTPOCHUS
ceueHMi Kyba u
napaenenumnena. CBoicTBa
napajuieJIienuIe1a U Ipu3Mbl

https://m.edsoo.ru/F504V6P3D

34

[TapannenbHble MIOCKOCTH.
[Ipu3Haku napauieaIbHOCTH JIBYX
IJIOCKOCTEN

https://m.edsoo.ru/V9E3I4F1N

35

TeopeMa 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

MIPUHAUICKALLYI0 JaHHOU
IUIOCKOCTH U CIEICTBHS U3 HEE

36

CaolicTBa napamienbHbIX
IUIOCKOCTEH: 0 mapajuieIbHOCTU
IIPSIMBIX IEPECEUEHUS IIPU
MepeceyeHn ! JIByX MapaijiesIbHbIX
IJTIOCKOCTEH TpeThel

https://m.edsoo.ru/S8H4P6L.8B

37

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITIFOUEHHBIX MEXKILY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NepecedeHU  MPSIMO C TBYMS
napajuieIbHBIMUA TUIOCKOCTSIMH

https://m.edsoo.ru/JOE9T2Z4N

38

IToBTropenue: Teopema [Tugaropa
Ha IUIOCKOCTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5W9A

40

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOT'O
napaJulesenumesaa

https://m.edso00.ru/J9Z1G2K3Y

41

Boruncnenue 1iMH OTpe3KOB B
KyOe U MpsIMOYTOJIbHOM
napasiesIenuIe e

https://m.eds00.ru/L1C714Q7S

42

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

https://m.edsoo0.ru/U1H707Z3M



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M

43

IlepneHIUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3zHak
NEPIECHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema 0 CylIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOIAIICH Yyepe3 TOUKY
MPOCTPAHCTBA U
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH

https://m.edsoo.ru/R9Q6P2P7D

45

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46

[ImockoCTH M NEPIEHNKYJIIPHBIE
UM IIpsIMBIE B MHOTOI'PAHHUKAX

https://m.edsoo.ru/J7S7G7R9R

47

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIspa u3
TOYKH Ha MPSAMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[lepnieHIuKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyIspa u3
TOYKH Ha MPSAMYIO

https://m.edsoo.ru/H9H5P6A5Z

49

Teopema o Tpéx
nepreHAnKyIsIpax (npsmas u
oOpartHas)

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
nepreHAnKyIsIpax (npsmas u
oOpatHas)

https://m.edso00.ru/0O1D710S6G

51

Yron Mexay CKpenuBaromuMHUCs
MPSIMBIMU

https://m.edsoo.ru/N3E9I9G2L

52

[Touck neprneH Ky IIpHBIX

https://m.edsoo.ru/G2D4N3N9F



https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MPSIMBIX C MIOMOIIIBIO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABIJIBHOM MHUPaMUIbI
C IIOMOIIBIO OPTOTOHAIIBHOU
MIPOEKLIUU

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, ITPABUIIBHOM MHPaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINHU

https://m.eds00.ru/G6E2G4F9X

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InmockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/l401E8T3A

57

[Tpu3Hak neprneHaAuKyISIpHOCTH
IIPSIMON U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPHH

https://m.edso0.ru/G4B0S5L2H

58

IIpaBUIIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/Y8U9INOO3I

59

IIpaBUIbHBIE MHOTOIPaHHUKHU.
Pacuér paccTosgHMI OT TOYKH 10
IIJIOCKOCTH

https://m.edso00.ru/U9L8Z506G

60

Crioco0sbl OMyCTUTh
MEPIIEHIUKYIISIPBI: CAMMETPHS,
C/IBUT TOYKHM IO MapajiebHON
IpsAMOI

https://m.edso0.ru/Q603J0U3H



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H

61

CaBur no HenapauienbHON
MPAMON, U3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/M1L7E7D6A

62

Konrponsnas padora "B3anmuoe
PACIIOJIOKCHHUC IPAMBIX U
IIJIOCKOCTEH B pocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: yrOa MEKIY
IMpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYroJabHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/X7B1B0A5A

64

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MPOCTPAHCTBE

https://m.edsoo.ru/I0OVONINS5SR

65

I'eomeTpuueckue MeToabl
BBIYUCIICHHS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHKAX

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpanssiii yroa. CBOMCTBO
JIMHEHHBIX YIJIOB IBYIPaHHOTO
yria

https://m.edso0.ru/X7A6Z8N30

67

[IeprieHAUKYIIAPHBIE TIIIOCKOCTH.
CBoiicTBa B3aIMHO
MEePIEeHANKYISIPHBIX IUIOCKOCTEMN

https://m.edsoo.ru/J4F9U6L9E

68

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MIEPIICHAUKYIISIPHBIX TPEThEN
IIJIOCKOCTH

https://m.edsoo.ru/D0O5T8POH

69

IIpssMOyTONBHBIM

https://m.edso0.ru/J2B8Q2D10



https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

napajuiesienunesn; Kyo;
M3MEpEHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

70

Teopema o nuaroHajv
MPSIMOYTOJIBHOTO
napajuieJienuIe]a 1 cleICTBUE U3
Hee

https://m.edsoo.ru/P5H4F1Q1Z

71

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3312491, CBI3aHHBIC
CO B3aHMHBIM PaCIIOIOKECHUEM
IPSMBIX U ITIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

[ToBTOpEHME: CKpELIMBAOIINECS
[IpsIMBIE, MTapaJUICIIbHbIE
IIJIOCKOCTH B CTaHAAPTHBIX
MHOT'OTPaHHUKAX

https://m.edsoo.ru/B61303U7D

73

[Tapa napasnienbHbIX I0CKOCTEH
Ha CKPEIIHBAIOIINXCS MPSMBIX,
paccTostHUuE MEXIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/X3X5J3X5T

74

Paccrosnaue oT TOUKH A0
IIJIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

https://m.edsoo.ru/B7P9A6W8Z

75

Brruucnenue paccrosHud MEXIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIIEHAUKYIJISIPHON
IIJIOCKOCTH

https://m.eds00.ru/Q7G3E304D



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D

TpéxrpaHHblid yroj, HEPaBEeHCTBA
JUI TPEXTPaHHBIX yIioB. Teopema

76 https://m.edsoo.ru/GON2H5L 1K
[Tudaropa, TeopeMbl KOCHHYCOB H
CHHYCOB JJIsl TPEXTPAHHOTO YTJIa
DneMeHTHI chepruiecKoit

77 T€OMETPHUH: T€0IC3NUECKUE TUHUU https://m.edsoo.ru/G6S619N7S
Ha 3emiie
K 6ota "y

78 OHTPOHBH?[ paboTa -y IR https://m.edsoo.ru/E3R7Z8K3P
paccTosHHUS
C N

79 - PCTEMATHIATIA SHATHH , https://m.eds00.ru/Y 7YOCAMIP

MHOFOFpaHHI/IK " €ro DJICMCHTHBI

I1 .B .

80 VIPAMIAR. BHAA THPaNiA https://m.eds00.ru/UOQOK3X9V
[IpaBusbHas mupamMuaa
I1 T

81 DHIMA. _ DIAMAT T HAKTOHHA https://m.eds00.ru/T6Q3V7NIT
npusmebl. [IpaBuibHas mpu3mMa
[IpssMoit napainenenunen,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7U5A
napauiesienune1, Kyo
B .

83 HHyKﬂHeUMHomrpaHHHKH https://m.edsoo.ru/C6H509W00
Teopema Ditnepa
BrInykiibie MHOTOTpaHHUKH.

84 Teopema Ditntepa. [IpaBuibHbBIE U https://m.eds00.ru/S5T4Y9L2C
IMOJIYIIPpaBHUJIBHBIC MHOT'OTPaHHUKHN
K 0

85 " OFTPOIRHA Pa ,(')Ta https://m.edsoo.ru/C7F1R4J0L

MHororpaHHuK#

I1

86 OIVITHE BEITOpA Ha TUIOCKOCTI | https://m.edso0.ru/L 5L3A2WAG
B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edso0o.ru/Y607R8X50



https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O

88 PazHOCTH BEKTOpPOB 1 https://m.edsoo.ru/B6X5W5W9I

89 [TpaBwiio mapanienenumena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.eds00.ru/C9T808D8X
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/I9T90O3V5N
OJTHOY TTOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1 https://m.edsoo.ru/COU6A7EQS

93 DEIHCICHHE yra Mesy 1 htps://m.eds00.ru/G3U3FIGEM
BEKTOPaMH B ITPOCTPAHCTBE

94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1 https://m.edso00.ru/T9S5E2Q4M

95 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/\VV8C1B1N5I

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://m.edsoo.ru/D3R5Q6A1D

98 O6O6erHHe 1 cHeTeMaTHatuA 1 https://m.edso0.ru/N3L3C7L9Z
3HAHUU

99 O606HvleHHe 1 CHCTEMATHSAtI 1 https://m.edso0.ru/W0Z4C7Y 3K
3HaHUH

100 HToroBasi KOHTpOJIbHASA paboTa https://m.edso0.ru/R5C5M2X4V

101 Wrorosas koHTpoJsibHAs paboTa 1 https://m.edsoo.ru/D8F2MOV7L

102 O6O6erHHe 1 CHCTeMATH3atl 1 https://m.edso0.ru/KON7X0B8K
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE pecypchl
padoThI padoThI

[ToBTOpenue Tembl "KoopauHaTel

1 BEKTOpa Ha IJIOCKOCTH H B 1 https://m.edsoo.ru/M412M8V3N
npocTpaHcTBe"
[ToBTOpenue tems! "CkanspHoe

2 BTOPEHHE TEMBT K "ﬂpH 1 https://m.edsoo.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue tems! "Boruncinenue

3 yIJla MEXIy BEKTOpPAMH B 1 https://m.edsoo.ru/Y90O8F5W0B
npocTtpaHncTae”
[ToBTOpenue Temsl "YpaBHeHHe

4 IPSAMOM, MPOXOIAIIEH Yepes3 JIBE 1 https://m.edso00.ru/W5P7F1X0Q
TOYKH"
v

5 PABHEHHE TIIOCKOCTH, HOPMATE, 1 https://m.edsoo.ru/NOZ9M5B1P
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
v

6 PABHCHYE ILIOCKOCTH, HOPMAI®, 1 https://m.eds00.ru/J6Q3H7U4W
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

7 BekropHoe npou3sBeneHme 1 https://m.eds00.ru/E3T5Q9X10
Tusci

8 HHefI PR 1 https://m.edso0.ru/M5B4P8R1M
JMHEWHOE TIPOTPaMMHUPOBaHHE
Ty

9 HHefI HPIC HEPABCHCTRA, 1 https://m.edso0.ru/J2R6VV8J5T
JUHEHHOE MPOTpaMMHUPOBaAHUE
A N

10 HATHTIACCIHE METOb! pacteta 1 https://m.edso0.ru/U1E2F6LAN

yrijla MeXAy NPSIMBIMU B



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

MHOI'OIrpaHHHUKax

11

AHaJIMTUYECKHE METOIbI pacuyéTa

yrila MeXIy IJIOCKOCTSIMU B
MHOTOIPAaHHHUKAX

https://m.edsoo.ru/l1P912K6Y

12

®dopmyiia pacCTOSHUS OT TOUKHU
JI0 IIJIOCKOCTU B KOOpAMHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH OO0 IINIOCKOCTH B KY66

https://m.edsoo.ru/K4F7Y9H8E

14

Haxoxnenue paccrostHuit OT
TOYKH JI0 TJIOCKOCTHU B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/P1M3Z8S9B

15

KonTponpsHas padora
"Ananuruyeckas reomeTpus”

https://m.edsoo.ru/O6Y9N8J6F

16

CeueHus MHOI'OIrpaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

https://m.edsoo.ru/Y507H6D2I

17

CeueHus MHOT'OT'PaHHUKOB!
METO CJIICO0B

https://m.edso0.ru/\V0D1G9X1Z

18

CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
MepeCceueHUs MPSIMbIX U
MJIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/USA8B2N7D

20

[TapannensHble psMbIE U
MJIOCKOCTH: Pacy€T OTHOLLICHHI

https://m.edso0.ru/G2F7Q7M3lI

21

[TapannenbHbIE IPSIMbBIE U
MJIOCKOCTH: YTJIbI MEXKIY

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

CKPCIIUBAOIIMUMUCA ITPAMBIMU

22

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX INIOCKOCTEN
U IIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/M6EOE9A1]

23

[IepnieHauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIIPAX

https://m.edsoo.ru/Z0B5T4K4Y

24

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHUKAX

https://m.eds00.ru/S616Z2N2V

25

[ToBTOpEeHwMeE: MIomaan
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IIAEH, COOOpaKEeHUS
noao0ust

https://m.edsoo.ru/M8Y7R6C9P

26

[ToBTOpEHMeE: MIOMAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IIAJIEH, COOOpaKEeHUS
mogoous

https://m.edsoo.ru/P303B9P5Y

27

[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, (POPMYJIBI JUISI
TJIOMIAIEH, COOOpaKEHUS
mogoous

https://m.edsoo.ru/J3S0D8GSL

28

IInomanu ceueHuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100MsI

https://m.eds00.ru/T9A2X9T70Q



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q

29

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

https://m.edsoo.ru/N3G5E2Q3L

30

KontponsHas padora
"[loBTOpEHNE: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

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

31

O0BéMm Tena. O0BeM
[PSAMOYTOJIBHOTO
napaJuieenumneaa

https://m.edsoo.ru/J517C2D2E

32

3amaun 00 yABOCHUH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKIINH
yria

https://m.edso00.ru/O0J1R6V3X

33

CrepeomeTpuyiecKkue 3a1au,
CBSI3aHHBIE C 00BEMOM
HPSIMOYTOJIBHOIO
napajuresienumne/a

https://m.edso0.ru/T1F1D116C

34

[IpuknamHbIe 3a/1a9u, CBSI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napajuresieune/a

https://m.edsoo.ru/P6USYOIM1E

35

O0BEM MPAMOI TPU3MBI

https://m.edso0.ru/L3X90Q5V8M

36

CrepeoMeTrpuueckue 3a1auy,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMOB IPSAMOI TPU3MBI

https://m.edsoo.ru/M6VOH8Y 7R

37

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
¢ 00BEMOM TIPSIMON TIPU3MBI

https://m.edsoo.ru/M2E50416V

38

Brraucienne 006EMOB TEI C

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

ITOMOUIBIO ONPENEIIEHHOTO
uHTerpana. O0bEM HaKJTIOHHOM
MPU3MBI

39

Brrancnenue o06EMOB Te ¢
ITOMOUIBIO ONPENECITIEHHOTO
uHTerpana. O6bEM TUpaMuIbI

https://m.edsoo.ru/L8T5DOMS8R

40

dopmyna 00bEMa TUPaAMHIBL.
OTtHomeHne 00bEMOB TUPAMUJL C
00LIMM yIJIOM

https://m.edsoo.ru/S4P1G4P6H

41

dopmyna 00bEMa MUPaAMHIBL.
OTtHomeHne 00BEMOB TUPAMUJ C
00LINM yIJIOM

https://m.edsoo.ru/I5U3A1X0B

42

CrepeoMerpuueckue 3aJaun,
CBsI3aHHbIE C 00bEMaMU
HAaKJIOHHOM NPU3MBI

https://m.edso00.ru/S2M5U3G0K

43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMU
TTUPAMHU/TBI

https://m.edsoo.ru/L6U20Q6S8K

44

[IpuknagHeie 3aaa4u 110 TEME
"OOBEMBI TEeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edso0.ru/G2P3V6P4C

45

[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTHPaMHUIBI

https://m.edsoo.ru/O3H9B7 X4V

46

[Tpumenenue o0BEMOB.
Brrauciienue paccTossHAS 10
IUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

Kontponbnas padora "O06bEM

https://m.edsoo.ru/F3G2U1F6N



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N

MHOTOTrpaHHHKaA"

48

HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yrolue HUIHHIPUIECKON
IIOBEPXHOCTH

https://m.edsoo.ru/B2R8N4E5X

49

Humunaap. [Ipsamoit kpyroBoi
uuuHAp. [lnomans noBepxHocTu
HUAJIUHAPA

https://m.edsoo.ru/17VV3WO0V1B

50

Konnueckas moBepXHOCTb,
o0pasyrolre KOHUYECKOn
nosepxHoctu. Konyc

https://m.edso0.ru/Z705V5F0T

51

Ceuenune KOHYCa IIJIOCKOCTBIO,
napanneanoﬁ IINIOCKOCTHU
OCHOBAaHUA

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tmomane 60KOBOI MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D2Z

54

[Tmomane 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

https://m.edsoo.ru/A0VOI5L1K

55

CrepeomeTpHruecKkue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHyca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpHruecKkue 3aJa4u Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
MMOCTPOEHUEM CEUCHUH
HUJIUHAPA, KOHyCa

https://m.edsoo.ru/JSUOH2A2M



https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M

57

[Ipukiaguelie 3a7a4n, CBsI3aHHbBIC
C TWIUHAPOM

https://m.edso00.ru/Z900X4X9Z

58

[IpuknanHele 3a1a4n, CBI3aHHbBIE
C UWJIMHIPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q10Q9M

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. By u
n300paxkeHue mapa

https://m.edso00.ru/Q0V2D9T2C

61

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u
cepsl IIOCKOCThI0. By u
n300pakeHue mapa

https://m.eds00.ru/T1S7U4C8E

62

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomeTpuuecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeomMeTprUYEeCKHE 3a/1a4l HA
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CHEPOH U 1IapoM,
MIOCTPOEHUEM MX CEUECHHI
MJIOCKOCTBIO

https://m.edsoo.ru/F8W7Q8M8S

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE
co cepoii 1 mapom

https://m.edsoo.ru/PO0T2G5X0D



https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BHEIYMCIIEHHUS B
OKPY>KHOCTH, CTaHIapPTHBIC
monoous

https://m.edsoo.ru/F9C9G7AL1V

68

Paznuunsie KOM6I/IHaI_II/II/I TCI
BpalCcHus 1 MHOI'OI'paHHUKOB

https://m.edsoo.ru/M9X1Y9C1M

69

3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/N4BOF4R3E

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

KoHTtposbHas padora "Tena u
MOBEPXHOCTHU BparieHus"

https://m.edsoo.ru/Y9Q1P8D6A

72

O0béMm mmHIpa. Teopema 06
00BEME TIPSMOTO IIUITHHIPA

https://m.edsoo.ru/S4D1E8J7S

73

Brruncinenne 006EM0OB TeII C
TTOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6béM KoHyca

https://m.edsoo.ru/G2P3E3T9N

74

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/H0Z3J5B0OL

75

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMIIMHIpa, KOHYCa

https://m.edsoo.ru/ROB3L5Q3H

76

[Ipuxnaanblie 3a1a4n O TEMe
"OOBEMBI U IIOLIAIN
noBepxHocTel Ten"

https://m.edsoo.ru/GOM9N4VIR

77

O06bEM 11apa U apoBOro
cekropa. Teopema 06 00BEME
mapa. [lnomans chepsl.

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
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CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB 111apa, MapoBOro
CErMEHTa U MAapOBOI0 CEKTOPa

78

[IpukitagHblie 3ana4m 10 TeMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIIAIBIO
cdepbl. COOTHOLIEHUST MEKTY
IJIOMIAASIMU TIOBEPXHOCTEH U
00BbEMaMH MOTO0HBIX TEI

https://m.edsoo.ru/F2B9V6K3V

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenune o0béMa mpu
nonobun. CtepeoMeTpuuecKkre
3a7]a4M, CBSA3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEN U
IJIOIIAJIeH TOBEPXHOCTEN

https://m.edso0.ru/Y7S7CONOM

80

KonTponbnas pabota "I[Tnomanu

MOBEPXHOCTU U 00BEMBI KPYTJIBIX

Tex"

https://m.edsoo.ru/E7Y1D1J8F

81

JIBM>KEHUS IPOCTPAHCTBA.
OTtob6paxenus. J[Buxenus u
paBeHCTBO (uryp. Obuue
CBOMCTBA JIBUKECHUU

https://m.edso0.ru/P8X9Y9KIN

82

Bubl nBrkeHMit: apauieIbHbIN
MIEPEHOC, IEHTPAJIbHAS
CUMMETpPHUS, 3€PKaJIbHAS
CHMMETpPHUS, TOBOPOT BOKPYT
PAMOM

https://m.edsoo.ru/F5A906K6N

83

[IpeoOpazoBanus mogo0wHs.

https://m.edsoo.ru/X0U1R7EOM



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M

[psimast u chepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

https://m.edsoo.ru/Y0Z4M4Q3N

85

KoHntpoinbnas padota "BekTopsl B

npocTpaHcTse"

https://m.eds00.ru/L9T1Y8E7S

86

O6o6matomee moBropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3aIlus 3HAaHUI:
"IlapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

https://m.edso0.ru/O711L7S8D

87

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEeMAaTH3aIus 3HAaHUHN
"BexTops! B mpocTpaHcTBe"

https://m.edso0.ru/Z0T217VIN

88

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHUM:
"Bekrops! B mpocTpaHcTBe”

https://m.eds00.ru/X1L4M9T7S

89

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 knaccos,

cucreMaru3ais 3Hanuii; "O0bsem

MHOTOrpaHHHUKa"

https://m.edsoo.ru/L8B7K5P7L

90

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
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reometrpun 10—11 kmaccos,
cucremarusanus 3Haguii: "O0bpeM
MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HAaHU:
"[Lnomiaay nMoBepXHOCTU U
00BEMBI KPYTIBIX TEN"

https://m.edsoo.ru/D2R2A7N5Y

92

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHU:
"[lnomany moBEpXHOCTH U
00BEMBI KpYyTIBIX TEN"

https://m.edso0.ru/GOH6WSL1I

93

Hrorosas KOHTPOJIbHaA pa60Ta

https://m.edso0.ru/A2T8K400H

94

Wrorosas koHTposibHasA paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpenue, o6obIIEHNE 1
crucTeMaTu3alus 3HaHUI

https://m.eds00.ru/C7F7Y3Z6K

96

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ROCOESD10

97

Hcropus pa3BuTus cTepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/M8M4H1Y2T

98

Wcropus pa3BuTus cCTepeoMeTpun

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D

KAaK HayKHU U €€ posib B PA3BUTHH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/USL3A9HSI

100

Hcropus pasBuTHs CTEpEOMETPUHI
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/A7M5S2P5M

101

Hcropus pasBuTHs CTEpEOMETPUN
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

Hcropus pasBUTHS CTEpEOMETPUHI
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo0.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpPoBepPsieMOro .
00pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero 00pazoBaHus
pe3yiabTarta
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUUCCKUX 331a4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U NEPIEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YIrOJ, TPaHH JBYTPaHHOTO YTIJIa,
7.5 peOpo IByrpaHHOrO yIiia, JIMHEHHBIH yroil IBYyTPaHHOTO YIJia, TPpaaycHas
Mepa IByTPaHHOTO yTIiia
76 OnepupoBaTh MOHATHSIMH: MHOTOIPAaHHHK, BBIMYKIIBIA M HEBBITYKJIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IMpaMua, IPHU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupummpoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJIaCCU(UKANUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MMPaBUIHHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC IPU3MBI, TAPAJIICIICTIATIC B )
7.9 OnepupoBaTh MOHITUSMH: CEKYIIasi INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METO/]T CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIOCKUE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJAGHHWE TEOMETPHUYECKUX BEIMYMH O 0oOpas3iam
WIK aJTOPUTMaM, TPUMCHSSI W3BECTHBIC AaHAJIMTHYECKAE METOJBI IPHU
7.12 peIIEeHNH  CTaHJAPTHBIX MaTEeMAaTHYECKHX 3a7ad Ha  BBIYUCIICHHE
paccToOsSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS TIPSIMBIMU
Pemate 3amaum Ha HaXOXKJAEGHHWE TEOMETPHUYECKUX BEIMYMH 1O 0oOpas3iam
7.13 WIK aJTOPUTMAaM, TPUMEHSSI W3BECTHBIC AaHAJIMTHYECKAE METOJbI IPHU

pemi€eHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3adad Ha BBIYUCICHUC YIJIOB




MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Brerancnsate 00bEMBI M TUIOIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpa) ¢ MpPUMEHEHHEM (OpPMYJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHOOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTs reomerpuyeckue (GakThl Ui PELIEHUS CTEPEOMETPUUYECKUX
7.17 3ajjay, MOPEANOoNaralolliiX HECKOJbKO IIaroB pELIeHUs, €CIU YCIOBHS
IpUMEHEHHUs 3aJlaHbl B IBHOM (opme
718 [TpumensaTh mpocTediine MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[HOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4
719 [IpuBOANTE TIPpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
' JKU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB TEOMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYallMH ¥ MPUMEHSATh U3YUYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha S3bIKE T'€OMETPUHU, HMCCIEAO0BATH IOCTPOCHHBIE MOJEIHU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewmlaTb ~ MpakTMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXJACHUEM
reOMEeTPUUECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpOBepPsIeMOro .
00pa3oBaTeIbLHON MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh TOHSATHAMH: IFTHHIPHYECKAs MOBEPXHOCTH, 0Opa3yrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIWIIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TeJ BPaIICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmioioKeHHe CPephl U TTOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO

CJI051, IIIAPOBOM CEKTOP




6.6

Beruncnsate 00BEMBI M IUIOMIAMM  TMOBEPXHOCTEH Tell  BpalleHUs,
TCOMETPUUYECKUX TEN ¢ TPUMEHEHUEM (popmyit

6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy W
ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpalIeHUs

6.8

BBIYHCISATE COOTHOMICHHSI MEXKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEN

6.9

N3obpaxarh uszydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IUIOCKME UEPTEeKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUEHHUS Tel
BpallleHus

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

6.12

[TpumensTp reoMeTpudeckne (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIaralolluX HECKOJIBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0amaoT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTL MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

Haxoauth cymMMy BEKTOpPOB M NPOM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIIOCKOCTH YPAaBHCHHUEM B JIeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemiate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3a/la4d HAa IMPUMCHCHUC BCKTOPHO-
KOOpPAWHATHOTO METOJa

6.20

Pemrate 3amaum  Ha J0Ka3aTeJIbCTBO MAaTEMATHUYCCKUX OTHOIIICHUU H
HaXOXKACHUC TCOMCTPHUYCCKUX BCIIUYUH II0 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pPCHICHUN CTAaHJAPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTeMIHe MPOrpaMMHBIE CpPEICTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a

6.22

[IpuBOoaUTE NpHUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBIEHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE




6.23

[IpyMeHsTh MONy4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh pEajbHbIE
CUTYyalluu U NPUMEHITh U3yUYCHHBIC NTOHATHUS B IIPOLIECCE MOMCKA PELICHUS
MaTeMaTHu4ecKu cPOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallud Ha $S3bIKE T'€OMETPUM, HCCIIEIOBAaTh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, almapara ajareopsl,
pemate  MpakTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
FEOMETPUUECKUX BEIIMYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMECTPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CJIICACTBHUA U3 HUX

7.2

B3anMHoOe pacronoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOIIUECs, NapaliesIbHbIE
W CKpewuBarouecs npsamble. [lapamienbHOCTs MNpsAMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE: NapajyiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpSMBIX, MapajuIeIbHOCTh NOPSIMOM M IUIOCKOCTU. YTJBIC COHANpPaBIIEHHBIMU
CTOPOHaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [laparuienbHOCTh IUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
POCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenune],
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJSIPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSAMbIE NAPAJLIEIbHBIE U MEPIECHINUKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPHEHAUKYISIPHOCTH NPAMON M IJIOCKOCTH, TEOPEMA O IPSIMOW NEPHEHIUKYISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKIY NMPAMON M IUIOCKOCTBIO, IBYI'PAHHBIN
yroJjl, JUHEHHBIN yrojl IBYrpaHHOro yria. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTel. Teopema 0 TpEX MeprneHUKyIsIpax

7.4

IloHsAiTME MHOIOrpaHHHMKA, OCHOBHBIE OJJIEMEHTBl MHOIOIPAHHUKA, BBIMYKIbIE U
HEBBIIIYKIIBIE MHOTOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyTroibHbIN Napajuienenunes u
ero cporcrea. [Iupamunpa: N-yrosbHas nupamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi W TOJHAS MOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYToJIbHAS MUPaMUJIa U MPaBWIbHBIN TeTpasap, kyO. IIpeacraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl  CUMMETPMHM B  NHUPAMMAAX,  [apajulejenunenax,  IMPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Brruucnenne 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, auaroHamw, yriael. [lmomrans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MPU3MBI, TIOMAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOii npu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAU YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias u 0Ckh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYeckoi moBepxHOcTH. KOHyc: OcCHOBaHME W BepIlMHA, 00pasyrolas U OCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, quameTp, IUIOHalb moBepxHoctu cheprl. Bzaumuoe
pacnosnoxeHue cepsl U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N300paxeHnue Ten BpalleHUs Ha MJI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYca

6.5

KoMOuHanmu e BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, cepa, BOUCaHHASI B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

[TonstTre 06 o6béMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TapajuieNiennuIiesia u cieaAcTBs u3 He€. OO0BEM HMIMHApa, KOHYyCA.
O6béM mapa ¥ miomaab cepsl

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHoIICHUS MCXKAY IomaassMunu HOBerHOCTCﬁ,
o0BbEMaMu HOL[O6HBIX TCI

6.8

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASIIIEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BexTop Ha miockoctd M B mpoctpaHcTBe. CllOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4yucio. Pa3noxeHue BekTOopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronbpHas cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAuHATaX. Yroid Mexay BekTopamu. CxkanspHoe
MIPOM3BEICHNE BEKTOPOB. BblUncieHHEe YIIIOB MeXAy NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3zoBaHus

Brnanenue Merogamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEHICHUS 3a/ady;
yMeHHe (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpE/EICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POPMYITUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYKACHUA ITPHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0 TMPaBUIBHOCTh  PACCYXACHUN; yMEHHE  OINEepUpPOBAThH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
quclie U3 PYrux y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMHU: HATypajdbHOE YHCIIO, IEI0e YHCIIO,
CTETeHb C IeNbIM MOKa3aTeeM, KOpEeHb HAaTypallbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudm UMcIa, CUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, IETbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBITHI 00N
JIeNUTelh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C pa3/IMYHbIMU MO3HMIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNeHsSMU H Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTh  MMOHSATHSIMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, TreoOMCTPHUICCKasA




nporpeccusi, OECKOHEYHO YOBIBaIOIIass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenuTenb  MaTpULbl,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HppalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHCTEMBbl, YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEllaTb YypPaBHEHUs,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJI PEIICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICT TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaxXOAUTh ACUMNTOTHl rpapuka (QyHKIUH; YMEHHUE
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; YyMEHHME HaXOIUTh MHPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMA,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydIlIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE€ COLHAIBHO-D)KOHOMHUYECKUX M

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JWHEeHHas (QYHKUWS, KBaIpaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3aTelbHas H
ngorapupmuueckass (QYHKIMH; yMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpadukoB  (YHKIHUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMU 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpauku (QYHKUMHA JUIsl pelIeHUs] YpPaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU!N YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YHPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJIEJIMPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
ypaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJIb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHee apH(pMeTHdyecKoe, MeIuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTpaXKAIOIYI0 CBOWCTBA PEAIbHBIX IPOLECCOB U SIBJICHUH; MPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUyeCcKu HCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUs U JIMHEMHOMN perpeccuun

YMeHue OnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U CIly4ailHOE

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKECHHS W YMHOXEHHUS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAacIpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUE, TUCIIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
ClydaliHOW  BENWYMHBI, (QYHKIMHA  pacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHH; YMCHNE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHUS ISl PEHICHUS 3a7ad; OICHUBATh
BEPOSTHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTia, MJIOCKUN YroJl, ABYTpaHHBIN
YIoJI, TPEXTPaHHBIMA yIoJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IIOCKOCTSIMHU,
pacCTOHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEeMaTUYECKUE
MOJENIA C TOMOILIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UMIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIAIb
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesIenuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (UTYpHl M HOBEPXHOCTH
BpAICHNS, UX CCUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napaulebHBI MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHPOAE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPHUECKIE OTHOIICHUS TIPU
pEUIeHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33184 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHUE BBIYUCIATH TCOMETPHYECKHUE BEITMYUHBI
(mHa, yroiy, MIOMmAgs, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHCIE: IUJIOIAAb MOBEPXHOCTH
NUpaMU/Ibl, IPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IOpSMOYTOJBHOTO — MapajlieNenunea, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MOJI00OHBIX QUTYp

12

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YO MEKIy
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMecToOB

13

YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUCHHUH TPUPOJHBIX H 06HICCTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTUMMOCTH LENbIX YHCEl

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOINIECKHUE TPOOH

13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. J{eHCTBUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

HelictButenbHple  4Hucia. Apu@MeTHYecKue omnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U JOrapupMUUECcKre ypaBHEHHS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIE U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI




OyHKIWH U TpaduKh

Oynkuus, cnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHBIC PyHKIMU. [leprogumueckue GpyHKIuM
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [TpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' Makcumymbl 1 MUHUMYMBbI ¢GyHKUuu. Haumbosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIUN Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM moka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMmnrtorel rpaduxoB ¢ynkuuid. CpoiicTBa  (pyHKUUI,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMeTpuueckas nmporpeccuu. opmyna CI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE S71€MEHTAPHBIX (PYHKIIHIMA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxeHue HanOoJbIIero 1 HaMMEHbIEro 3HaYeHUs (QYHKLIUU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy Haja MHOXKecTBaMu. J{narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 ®durypsl Ha JIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena u MOBEPXHOCTH BpaLCHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomerpust 10-11 Ga30Bii 1 yriybneHHblil ypoBenb, aBT.Atanacs JI.C., u3n. IlpocBemnienue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

YMK TI'eomerpus 10-11 6a30Bii 1 yriayOseHHbIH ypoBeHb, aBT. AtaHacsH JI.C
Hunaxktuueckuii Mmatepuan ['eomerpus 10 ki u 11ka. aBt. Epmiosa

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

1. Teomerpus. 10-11 xmaccer OOO «SAKmacey
https://www.yaklass.ru/p/geometria#program-10-klass

2. bubmmorteka 3eKTpOHHBIX 00pa30BaTENbHBIX pecypcoB. Harmsaasie ypoku
OnekTpoHHbIe yueOHOo-MeToanueckue matepuaiibl. OO0 «9K3AMEHMEJINA»
https://examen-media.ru/

3. AO WUznarensctBo «IIpocBemenne» WWW.Prosv.ru


http://www.prosv.ru/
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