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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T€OMETPUUYECKUX
3aa4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
duznueckux 3aaay.

ITenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yriyOn€éHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM 0OydYaromuxcsi Mpu
U3yYEHUU TE€OMETpUU uepe3 oOecrneyeHue BO3MOXKHOCTH MPUOOPETEeHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsSl YCIIEITHOTO MPO(hecCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJjayaMU Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJBTYpPHI U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMAaTHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIEr0 MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHE ~ yYMEHMS ~ BJIAJE€Th  OCHOBHBIMM  TMOHSTUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dopMynl U yMeHUE MX MPUMEHATb, YMEHUS JOKa3blBaTh TEOPEMBbl M HAXOJUTh
HECTaHJIapTHHIE CIOCOOBI pelICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJIENH;

dbopMUpOBaHHE MOHMMAaHUSI BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEIbCTB U aJITOPUTMOB
pelieHus, yMEHUS HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C MPAKTUYECKUM COJAEPIKAHHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYAJIIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHUSI pPACloO3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTHUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALNH MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBistores: «lIpsmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHbIM JUHUAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUH  pacupenensercs He TOJBbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 rojam obyuenusi. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padodeit
pPOrpamMMbl, pacHpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIInecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEI0OBATENIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYalolUXCsl, paciupss U yriuyomsis
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EHHIO TEOMETPUH HA YTIYOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnmoBus s guddepeHnmanuu  00ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnEHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 ipodecCHOHaTBFHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMETpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
IapajulesIbHble M CKpeluuBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LIEHTpabHOE TNPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOeKTHUpoBaHUs. W300paxeHue
buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKIy NPSAMBIMH B IIPOCTPAaHCTBE. [lapaymenpbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHOe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUJIOCKOCTH,  OPOEKIUs  (Urypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JINHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHBIC YTJIbI.
CBoiiCTBa IJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAs OBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpSAMOYTOJbHBIA — MApAJUIETENUIIE] U  €r0  CBOMCTBA.
Kparyaiiie myTM Ha TOBEpPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronbHas nHupamuja,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBWIbHOW mnupamuibl. [IpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS IpU3Ma U



MpaBWIbHAs MHPaMHIA, TMPABUIbHASA TPEYTrOJbHAS NHpaMHUlla U NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOAEKA3IP U UKOCAIIP.

Beruucnenne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJILHOM MUPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MTUPAMU/IBI.

CummeTprus B TNPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napaJuIeenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPAaBHIBHON
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsiTHS: IUIMHApPUYECKAss IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas IOBEPXHOCTh, OOpa3ylomue IMoBepxHOocTeld. Tema BpamieHUs:
IIWIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxeHne
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka mumuHapa u KoHyca. CuMmmerpust cepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO TMapayienienuneaa 1 ciueactus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOHM TPU3MBI, IWIMHPA, MUPaMUIbl U KoHyca. OO0BEM mIapa U M1apoBOTO
CeTMEHTA.

KoMOwHammy Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipw3ma, BIHCaHHAs B
IWIMHIpP, OIKMCaHHAs OKojo IwmMHApa. llepeceyenwe cdepsl W mapa ¢
wiockocThlo. Kacanme mapa u chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LUIMHAPA, KOHYyCa, IUoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUCHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METO/]| IepeHoca
CEKYyIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronbpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. PaszinoxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ay.

J{BMKEHUSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBWKCHUMN: TapauIebHBIM IEPEHOC,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI M JIPYTro€), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHUHCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKHh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEeMAaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (uU3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHON AESTEIbHOCTHIO;

6) Tpy1oBOE BocnUTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPhl, TIOHUMAaHUE BIIASHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, 0CO3HaHUE II00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKuh Kak c]epbl 4enoBEUECKOW esATeNbHOCTH, JTaloB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeiicTBU:

BBIBJIITD U XapAaKTEPU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpEJENCHHs MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKAIUH,
OCHOBAHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IIPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHusi ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOSATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLICHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, A TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSACHCHUHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xo/€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0CYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITIOCTABJIATH CBOH CY)K,JleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIMN U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1au, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUHU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JIESATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaTIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NEATEeILHOCTH, TIJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUJIbI pabOT, JOTOBapUBaThCS, OOCYX JaTh TMPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykneHus, 0OMEeH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TPHU
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYToJIbHBIN Napaienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO ONEpUPOBATH TOHATUSMH, CBS3AaHHBIMH C  CEUYCHHEM
MHOTOIPaHHUKOB TIOCKOCTHIO;

e BBINOJHSATH napajieibHOe, HEHTPATbHOE u OpPTOTOHAJILHOE
NpOEKTUpOBaHKUE (UTYp Ha IMJIIOCKOCTh, BBHINOJIHATH M300paXkeHUs Guryp
HAa TIOCKOCTH;

e CTPOWTH CCUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITOITHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH IUIOMIAAX  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B MTPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IBI
IpU PEIICHNN MaTEeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH TMPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  IJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a71aY;

e WU3BIEKATh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYallMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
nmpolecce TMOWCKAa pEeHIeHHs MaTeMaTH4ecKd CcopMyIHMpOBaHHON
npoOJieMbl, MOJIETUPOBATh pEANbHBIE CUTyallMd Ha SI3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BaHUEM T'€OMETPUUYECKUX
HNOHATUNA M TEOpeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIEC C HAXOXKJICHUEM I€OMETPUUYECKUX BEITUUHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTAaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kinacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOW U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYCHUS;

OTNEPUPOBATH MOHATHIMH, CBA3aHHBIMU C T€JIaMU BPALEHUS: LUITUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamieHus (UMIUHApP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIllCHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U IIOCKOCTH;
BBIUUCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJN BpaICHUS,
O0BEMBI M TUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTMCAaHHBIA OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIA/IIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHM3Y, CTPOUTh CEUEHUS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 331Ul Ha BBIUYMCIICHHUE YIIIOB MEXAY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IJIOCKOCTH, B
IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOJIHO ONEPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN;

BBITIONHATh HM300paKEHUsST MHOTOTPAHHUKOB M TEN BpalleHUS TpU
MapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPHUH, 3E€PKaJIbHON
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl MO 100w,
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB M TEJ BPALLEHUS: CEUCHUS IIIMHApA
(mapasnienbHO U MEPIEHIUKYISIPHO OCH), CEYeHUs KOHyca (IapaiyiesibHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE YepPE3 BEPIINHY), CEUCHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CJIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALU, IPUMEHITh N3YUEHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  Cc(HOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJIEIUPOBATH
pealIbHBIE CHUTYAaIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJIb30BAaHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha pPUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha
PHUCYHKE TIJIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHS: MEepecekaronecs
TUTOCKOCTH, TTEPECEKAOIIHECS
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: Eepecekaronecs
TUTOCKOCTH, TTePECEKAONIHECs
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




buryp, HeCyIEeCTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paxeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUS U3 HUX

https://m.edsoo.ru/S§UACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O6o03HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
nepeceyeHus! MOIyYeHHbIX
mockocrei. PackpammyBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
1IBETaMU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

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

11

N3o0pakenne ceueHui

MUPaMUJIbI, KyOa U IPU3MBIL,

KOTOPBIC MPOXOIAT Yepe3 uxX 1
pEbpa. N3o0pakenue

HepeceUeHUs MOJTyUYSHHBIX

https://m.edsoo0.ru/XT1VCSWB2




12

IJI0CKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
IBETAMU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHue
HepecevyeHUs MOTyICHHBIX
mockocrel. PackpammvBanue
HOCTPOCHHBIX CEYCHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/OSLAY6GMF

13

14

H3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
p€bpa. M3obpakenue
NepeCcEeYEHMS MOTYUEHHBIX
mockocrei. Packpammvsanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMH

Merton cnenoB 1Sl TOCTPOEHUS
ceueHum

https://m.edsoo.ru/EKWHLAW84

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

15

16

17

Mertopn cnenoB Ui HOCTPOSHHUS
ceueHuii. CBOMCTBa nepecevyeHuit
MPSMBIX U IIJIOCKOCTEMN

Merton cienoB Uil IOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit

MPSIMBIX U IJIOCKOCTEMN

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

23

Ha péopax. Co3/iaHre BBIHOCHBIX
YEPTEIKEH U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe rmno TpéM Toukam
Ha péopax. Co3/1aHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe 1o TpéM Toukam
Ha péOpax. Co3/1aHle BEIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
HOCTPOCHHUSI

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 IPOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIBbHUKOB

IloBTOpEHNE TIIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUM

Kourponbsnaas pabora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1




24

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmsle.
[Ipu3Haky ckpemuBarOmMuXCs
npsimbix. [lapannenbHble npsMele
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

26

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOU
IapaJuyIelIbHOM TaHHOM IPSIMOM,
MPOXOJIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILlEeH Ha
JlaHHOU mpsimoit. JlemMma o
MEPECEUCHUH NapajuIesIbHbIX
MPSIMBIX [JIOCKOCTBIO

[TapamienbHOCTD TpEX MPSAMBIX.
Teopema o Tpéx mapaenbHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajyieIbHOTO IPOEKTUPOBAHUS. 1
N3o00paxenue pa3HbIX GUTYp B
napajieIbHON MPOEKINH

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

28

[lenTpanbHast MpoOEKIMsA. YTOII ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. 1
Yron Mexay npsiMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3agaun Ha JOKa3aTeIbCTBO U
HCCIICIOBAHUE, CBSI3aHHBIC C 1
pacnonoxceHHeM HpﬂMLIX B

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




30

31

32

33

34

35

MIPOCTPAHCTBE

[ToHATHS: mapamIebHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocth. CBOMCTBa
[IapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha
BBIUUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJVIEIBHOCTbIO
IPSMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MIPOXOJSIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEKE U
MapajuiebHOTO JIPYroM MPSMOM.
Pacuér orHOIIEHNI

[TapannensHas TpOEKLIUs,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHui kyda u
napauienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[TapanienbHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

TeopeMa 0 MMapaJuICIIbHOCTHU U
CAWMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH_ICI\/'I 4gepe3 TOUKY, HEC

https://m.edsoo.ru/N18CUOO3L

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

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

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

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

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




36

37

MPUHAJICKAILYIO TAHHOM
IJIOCKOCTH U CJIEACTBUSA U3 HEE

CBolicTBa napauiesIibHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
NPSIMBIX [IEPECEUECHUS TIPU
MEPECEUECHUH IBYX
HapauIeIbHBIX MIOCKOCTEN
TpeTben

CBoiicTBa napayjIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXITY
IapaJuIEIbHBIMU TUIOCKOCTSAMH; O
IIEPECEUECHNUH NPSAMOU € ABYMS
MapajuiebHbIMU IIOCKOCTSIMU

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

https://m.edsoo0.ru/QLA4PYRAT

38

39

[ToBTopenue: Teopema [Tudaropa
Ha MJIOCKOCTH

IToBTOpPEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

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

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJsenenuneaa

https://m.edsoo.ru/HYNIQ785Q

41

42

Brerunciienue 1iMH OTPE3KOB B
KyOe 1 mpsIMOYTOJIbBHOM
napajuieenunese

[leprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockocty. [Ipusnak
NEePHEHIUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH
[Lnockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/ WE3MTS4ES5

https://m.edsoo0.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHauKynspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91. 4ZCX

48

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

50

51

Teopema o Tpéx
nepreHuKyspax (npsmas u
oOpatHast)

TeopeMa o Tpéx
nepreHInKyIspax (npsamas u
oOpatHasi)

Yron Mmexay CKpenmBaromuMuUCs

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMBbIMHA

[Touck neprieHAUKyIApHBIX
HPSIMBIX C TOMOIIBIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

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

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa,
MPU3MBIL, TPABUIIHOM MHUPaMHUJIbI
C IOMOILBIO OPTOTOHAIBHOU
IPOEKLIUU

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBLHOU
POEKLINUU

CummeTpus B IpOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAaHHHUKAX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/LIE703U3V

58

[IpaBusIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuiA OT TOYKH 10
ILIOCKOCTH

CriocoObl ONyCTHTH
NEePIECHANKYISPBL: CAMMETPUS,

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 apajuIeIbHON
IPsIMO

Casur 1o HenapauieIbHON
MPSMON, U3MEHEHUE PACCTOSHUI

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

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEHME: yrosm Mexay
MpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIeCKI/Ie METOABI
BBIYUCIICHUA YIJIa MCKIAY
MMPpAMBIMH B MHOTOTpaHHHUKaX

JIByrpansslii yroa. CBONCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/ WBREU9US7

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

https://m.edsoo.ru/SH4CYFABO

67

[TepnieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aUMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEH

https://m.edsoo.ru/F1HM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN

NEePIEHAUKYIISIPHBIX TPEThEeU

https://m.edsoo0.ru/FYSTMQ43F




69

70

IIJIOCKOCTHU

[IpssmMoyToaBHBII
napajuiesenumnes; Kyo;
U3MEpEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema 0 AuaroHanu
PSIMOYTOJIBHOTO
napajuiejenunea u clieICTBUE
13 HeE

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIIOJIOKCHHEM
NPSIMBIX U IJIOCKOCTH

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

72

[ToBTOpEeHUE: CKpeNMBAIOIIUECS
IIpsIMBIE, MTApaJuIeIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OIPaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsiHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUSIX

https://m.edsoo.ru/YEWZTQREN

74

Paccrosane ot ToUkH 110
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTHU

TpéxrpaHHselil yroji, HEpaBeHCTBA

JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
DeMeHTHI cheprudecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

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

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTponpHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunpHas nupamua

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipu3ma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

[IpssMo#t mapainenenumnen,
IPSAMOYTOJIBHBIN
napaenenunes, Kyo
Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

BrInmykiibie MHOTOIpaHHHKU.

Teopema Ditnepa. [IpaBunbHbIE U

MOJIYIIPABUJIbHBIC
MHOT'OT'paHHUKH

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbhas padota

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napasmienenumnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKAIINUX B 1 https://m.edsoo.ru/U760IDCTG
OJTHOM INIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC71
Brruncienue yriza mex

93 yr Y 1 https://m.eds00.1u/IUSI96UQP
BEKTOpPaMH B IMPOCTPAHCTBE
IIpocreiimmue 3amaun ¢

94 P a 1 https://m.edsoo.1u/FIXV79T8B
BEKTOpaMHU
IIpocreiimue 3agaun ¢

95 p a 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU
IIpocreiimue 3amaun ¢

96 P A 1 https://m.edsoo.:u/BEHWOELKS
BEKTOpaMHU
IIpocreiimme 3amayu ¢

97 1 https://m.edsoo0.1u/P3W88WZZSY
BEKTOpaMHU
O00011eHNEe U CHCTEMATH3AIINS

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O0001IeHNE U CHCTEMATH3AIINS

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 HtoroBast kKoHTpoJibHAs paboTa 1 https://m.edsoo.ru/SEFGPDWNKO

101 Wrorosast KOHTpoJbHASA paboTa 1 https://m.edsoo.ru/X3ZG8A6SO




0O0001menue e
102 ODIICHHC 1 CHCTEMATHSATIA 1 https://m.edsoo.ru/93 1 AWXEK1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0



11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopaunaTel BEeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJTIOCKOCTH M B ITPOCTpaHCTBE"
[ToBTOpenue Temsl "CkasspHoe

2 " 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Borunicnenue yriia Mexmay 1 https://m.edsoo.ru/SSKY41LVG
BEKTOpaMH B IpOCTpaHCTBE"
[ToBTrOpenue Temsl "YpaBHEHUE

4 MPSAMOM, MPOXOAAIIEH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YPaBHEHUE IJIOCKOCTH 1 https://m.eds00.ru/5419I0WGX
B OTpe3Kax

7 BexropHoe npousseneHne 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . 3 1 https://m.edsoo.ru/S4EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JMHEWHOE TPOTrPaMMHUPOBAHIE

10 AHaIIUTUYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV




11

12

pacuéra yria Mexay IpsMbIMU B
MHOT'OTPaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyJiia pacCTOSHUS OT TOUKH
710 TUIOCKOCTH B KOOPAWHATAX

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot

TOYKH J10 IUIOCKOCTH B
IIPaBUJILHON IIUPAMUJIE

KonTponbnas pabota
"AHanutuyeckas reometpus”

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

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PaHHUKOB:
METOJ CIICA0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
repecevyeHus NpsIMbIX U
MIOCKOCTEH

[TapamensHble IpsIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

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

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHbIe IpsIMBIE U
TJTIOCKOCTH: Pac4y€T OTHOLIECHHI

https://m.edsoo.ru/O71ROIJFI




21

22

23

24

[TapannensHble MpsMbIe U
IIJIOCKOCTH: YIJIbI MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprieniuKyNnspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIIAPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[lepnenaukynsipHble TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEepHEHIUKYISIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

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

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

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

25

[ToBTOpenue: onaau
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs
o 00us

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

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

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHst
noaoous

https://m.edsoo.ru/HWHVENLOO

28

Inomann ceuenuit
MHOTOTPAHHUKOB: TIIOIIAN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/ X2HRM9HD4




29

4acTH, COOOpaKEHUS MOA00HUS

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/SH4EL YON6

30

KonrponsHas pabora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

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

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure a

3anaun 00 yABOEHUH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeoMeTpHUECKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napauiesienumnesa
[TpuknaaHbIe 3a/1a4, CBSI3aHHBIC
C BBIUHCIIEHUEM 00BEMaA
IPSIMOYTOJIBHOTO
napasieNnenuneaa

OO6BbEM IpsIMON TPU3MBI

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

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

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

36

37

CrepeomeTpuiecKkue 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMO TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

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

https://m.edsoo.ru/QIY C4F8IU




38

39

40

Beruuciienue 00bEMOB Tell ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
TIPU3MBI

Beruuciienue 00bEMOB Tell ¢
MIOMOILBIO OIIPENIENEHHOIO
uHTerpaiga. O6bEM nupamus!

dopmyna 00bEMa MUPaMUIbL.

OrHolleHre 00HEMOB nmupamMug C

OOIINM YTIIOM

https://m.edsoo.ru/ON585060H

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

https://m.edsoo.ru/AL3PODCIE

41

®opmysna 00bEMa MUPaMUIbL.

OTtHomeHNe 00bEMOB TUPAMU]T C

OOIINM YTIIOM

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

42

43

44

45

CrepeomeTpruecKkue 3a1aum,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPHU3MBbI

CrepeomeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHelie 3a1a4u 1Mo TEME
"O0BEMBI TeNn", CBI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[IpukiiagHeie 3aga4u 1o Teme

"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

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

https://m.edsoo.ru/SF480DTS6

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

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/I39CX0O3CP
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48

Kontponbhas padota "O0bEM
MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

oOpa3syromue MUITHHIPHICSCKON
MMOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

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

49

Munmuuap. [psamoi kpyrosou
uwmaap. [nomans
IIOBEPXHOCTU LIWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

51

52

53

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

CeueHue KOHYyca IIOCKOCTBIO,
MapajieabHOM MJIOCKOCTH
OCHOBaHMUA

Y ceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKBI9E4NE

54

55

56

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTebCTBO U BBIYMCIIEHUE,
MMOCTPOEHUEM CEUEHU N
IIMHApPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W




57

IUJIUHIpA, KOHYCa
[Ipuknanubie 3aga4n, CBSI3aHHbBIE
C WIMHAPOM

https://m.edsoo.ru/3429Z1L.HT5

58

59

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WI1TVKAJOR

60

ITepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/JEENB5ZS0

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasaenwne chepsl. [Liomans
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/USG24BO8H

https://m.edso00.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

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




co cepoii u mapom
[ToBTOpEHME: OKPYIKHOCTH HA
TUTIOCKOCTH, BHIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIC
noxoous
Paszanunble KOMOMHALIMY TEN

68 H https://m.edsoo.ru/LE7933LXX
BpAIICHUS U MHOTOTPAHHUKOB
3agaun o reme "Tena u

69 s " https://m.edsoo.ru/PHHLCG54E
MTOBEPXHOCTH BpAIICHUS
3amaun o Teme "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaIECHUS
Konrponsnas padora "Tena u

71 P P : https://m.edsoo.ru/33W222M63
MTOBEPXHOCTH BPAIICHUS
O0BéM nmnuHapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSMOTO MIITUHIPA
Brruncnenue 006EMOB Te ¢

73 [IOMOILBIO ONPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6béM KoHyca
IImomaay OOKOBOM U IOJIHOM

74 s https://m.edsoo.ru/ZYTK7P8B 1
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIC C BHIYMCIICHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IUITMHPA, KOHYCA
[IpukanHble 3a1a4u MO TEME

76 "O0BEMBI U IUIOLIAAN https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN TeN"
O0BEM 11apa ¥ MapoBOro

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

cektopa. Teopema 00 00BEME




mapa. [Inomane chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUEM
00BEMOB 11apa, MApOBOTO
CerMEHTa U IIapOBOT0 CEKTOPa

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TI1apa ¥ MO0
cdepbl. COOTHOMIECHUS MEKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMU ITOIO0HBIX TET

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

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
W3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJjauu, CBSI3aHHBIC C
BbIUHCIIEHEM 00BEMOB TET U
IIoIaze moBepxXHoCTeH

https://m.edsoo.ru/H24I88MKQ

80

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI 1
KpyTribIX Ten"

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

81

82

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O0mme
CBOMCTBA JBMKEHUMN

Bunwl nBukenuit:

NapajuIeIbHbIN IIEPEHOC,

LIEHTpAJIbHAsA CUMMETPUS, 1
3epKabHasi CAMMETPHS,

ITOBOPOT BOKPYT IIPSAMOI

https://m.edsoo.ru/RXJ4YW6NA

https://m.edsoo.ru/ZSUA7TNTX




83

84

[IpeobpazoBanms momo0wus.
[Ipsimast u chepa Diinepa
['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/AIPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

86

KonTponpHas padora "BekTopsr

B IIpocTpaHcTBE"

O6o6maromee moropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lapasenbHOCTb MPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

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

https://m.edsoo.ru/IHVB2NZH9

87

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/AQEFPERJ0

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/3NIJOLN63

89

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"O6beM MHOTOTrpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I1




91

92

reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TEl"

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYFO03




98

Hcropus pa3sButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

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

99

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX IPU pEIICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MApaUICIBHOCT W MEPHEHAMKYIAPHOCTHh
’ IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JABYI'PAaHHBIM yroJl, TpaHU JABYIPAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yriia, JUHEWHBIN Yrosl JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHMK, 2JIEMEHTBI MHOTOTPAHHHKA, TPAaBUJIBHBI MHOTOIPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMHaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS IS
7.8 KJIacCU(pUKaUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaIIICIIEUIIE bl )
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTHYEeCKUMX 3a7a4 Ha  BBIUKMCIICHUE
pacCTOSTHUM MEXKIYy ABYMs TOYKAMH, OT TOYKH N0 MPSIMOM, OT TOYKHIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpUTMaM, IPUMEHSs W3BECTHBIC AHAIMTHYECKHE METOIbl IIpU

pelIeHNU CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATHAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, NPEIIIONIATralIUX HECKOIbKO IIAaroB pEUIEHUs, €CIHA YCIOBHUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyallUu ¥ NMPUMEHATh U3yUEHHBIE MOHIATHUS B MIPOLIECCE MTOUCKA PELIECHUS
MaTeMaTU4ecKu cHOopMyIUPOBaHHON MPOOIEMBbl, MOAEIUPOBATH peabHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAO0BAaTh IOCTPOECHHBIE MOJEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YEeCKHE  3aJaud,  CBA3aHHbBIE C  HAXO0XJICHUEM
TE€OMETPUYECKHUX BEIMUUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh HOHATHAMM: IHJIUHAPHYECKAs IMOBEPXHOCTb, O0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJIYYCHHSI TEJT BpaIleHUS
6.4 KnaccudunumpoBaTs B3auMHOE pacnoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TEOMETPHUECKUX TeIl C MPUMEHEHUEM POopMYTT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY IIOMAASIMK TOBEPXHOCTEH B 00bEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6pakaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IIPOCTBIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHH3Yy; CTPOUTh CEUYCHHS TEl
BpalIeHUs

W3Bnekarb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEINoaraloliiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOMHATE OEMCTBUS CIOXKEHHsS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YuCIiIo, O6T)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAa IMTPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMUA: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAUHAT
Pemarp mpocreiiiime reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJa

6.20

Pemrate 3amaum Ha [0Ka3aTEILCTBO MAaTEMATHYECKHX OTHOIIECHUA U
HaXOXX/ICHWE TEeOMETPHYECKUX BEIWYUH IO 00pa3laM W aJrOpUTMaM,
MpPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  pENICHWH  CTaHJapTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME IMPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a]a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHMS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMd ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYJ'ISIpHOCTI) pr[MOfI N IUIOCKOCTU: MNEPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXIY MPSAMOU U MIOCKOCTHIO, IBYTPAHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOYTOJIbHBIN Mapajijiesienumnes u
ero cporcrtBa. [Iupammna: n-yroyipHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTbl Npu3Mbl W nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpPaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
IPU3MBI U TUPAMHIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue »1€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11o1maas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUIOMAANd YCEYEHHOW MHpPaAMHU/IBL.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

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

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

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

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIOMAab NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

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

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEM mapa u riomazab chepbt

6.7

6.8

6.9

6.10

[Tono6uslie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1y TUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX TeJ

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

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

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B HpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHX 3a/1a4




MMPOBEPAEMBIE HA ET'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEACIICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEJN0E YHUCIIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM IMOKA3aTEIIEM,
jgorapudm Uucia, CUHYC, KOCMHYC M TaHIE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PallMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh NMPU3HAKH JETUMOCTH, HAUMEHBIINNA 001N
JIenuTeNb W HauMeHblllee oOliee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIHUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIICHUE 3HAUCHUH U IpeoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, npeoOpa3oBaHHs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:

MOCJICIOBATEIBHOCTh, apu(MeTHUecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIeOMETpHUYECKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEeKYppPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPABEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKIMN Ha MPOMEXYTKE, HenpepbIBHas (DYHKIIHMS, aCUMITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
WHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIIMIA,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HA4YEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOI'OWIEHOB C HCIIOJI30BAHUEM allapaTa MaTeMaTHYecKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWSI HAWIydLIEro
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MUeCKUX 3aa4ax; HAXOAUTh TUIOMAIU U OOBEMBI (PUTYp C MTOMOIIBIO




HHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOrO MOACIHMPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734y W3 JAPYIHX YYeOHBIX NMPEAMETOB W 3a/1a4 U3 peallbHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHO’KECTBA PEUICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, 0N M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33aud U3 O0JaCTH YNpaBJIE€HMs JUUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIENOBATh IOIYYEHHOE pEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJEINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  aureOpsl,

MHTEPIPETHPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHuEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIO, IPECTaBICHHYIO B Ta0IMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbI0O TabMWIl W JAuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BEJNMYMHBI, (QYHKIMMA pacOpeleNieHuss U IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/IeIeHH; yMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPAHHBIN
YTOJI, TPEXTPAaHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIC, NapaJUIEIbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJb30BaTh MPHU PEUICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENN C IOMOLIBK0 TE€OMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (GUTYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYycC, map, cdepa, miomans chepsl, IIOmaib
MIOBEPXHOCTU NHUpPaMHIbl, MPU3MBbI, KOHYyca, ILWIMHIApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuIeaa, MNUpaMHUAbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIXM OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomascs cdepbl, WINHIPA, KOHYCAa; yMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECCKHE OTHOUICHHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYWHBI (JUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUUCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(MHA, yromy, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (QOPMYJIBI U METOJbl, B TOM YHMCIIE: IJIOIIAAb MOBEPXHOCTU
MUPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
MOPSMOYTOJBHOTO TapajieNienunena, TUPAMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATh MOHATUAMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YOI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paCIlO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypalbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuUroHoMeTpuYeCcKue ypaBHEHUA
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUI. ONpeaenTeab MaTpUIlbl
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HamGonbliee u HauMeHblllee 3HAaYEeHUE
(GYHKLNU Ha IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




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

» Maremaruka. ['eometpust; 11 kimacc. yrimy6iaenHoe ooyuenue Mepssak AL,
Homuposckuii [I.A., Iomsikos B.M.; nox penakuuen [Togonsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

METOINUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

* ['eometpus. [Toypounsie pazpabotku. 10-11 knaccsl : YuebHoe nmocodue mis
obmeo6pazosar. opranuzanuii / C. M. CaaksiH, B. @. byty30B. M. :
[Ipocsemenne, 2022.

* 'eometpus. 10-11 knaccsl. KonTponbsHbie padotsl / Muenckas M.A. M. :
IIpocBemienue, 2022.

* 'eometpus. Junaktnueckue marepuansl. 10 kimacc / b. I'. 3uB. — 10-e uza. — M.
: [IpocBemienue, 2021. — 159 c.

* [Toypounsie pazpabotku no reometpuu: 10 knacc / Coct. B. . Sposenko. —
M.: Bako, 2020. — 304c.

* 'eometpus. unaktuueckue marepuansl. 11 knacc / b. I'. 3uB. — 10-e uza. — M.
: [Ipocsemienue, 2021. — 167 c.

* [Toypounsie pa3zpabotku no reomerpuu: 11 kmacc / Coct. B. f1. SAApoBenko. —

M.: Bako, 2020. — 315c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://mccme.ru/ru/

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/
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