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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BO3MOXHOCTh U3yYEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JIOTHUECKUX YTBEPXKIACHUM MPU PEHICHUH T€OMETPUUYECKHIX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS YCIEUTHOTO MPO(hecCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHue MpeACTaBlIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOHM KyJIbTYpHI H
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATUIHOTO armnapara rno pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dopMyll U yMeHUE MX NPUMEHATb, YMEHUs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeLICHHs CTEPEOMETPUUECKHX 33]a4 U 33]1a4 C MMPAKTUUECKUM COZEepKaHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYAJIIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABAaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIepKaTEeNbHBIM JIMHUSAM, HO U 10 rojaMm obyuyeHusi. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, paclupss U yrinyOmusis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B MMPOCTPAHCTBE: NapaJlIeIbHbIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHanbHOe MIPOEKTUPOBAHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHUHYCOB W CHHYCOB JJIsi
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMON TPU3MBL,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPDAaHHUKE: CHUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIC, COHAIPABIEHHBIE W  IPOTUBONOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUINHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeacteus u3 He€. OObEM mnpsmorl u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYJSIPHO OCH), CEUYEeHHS KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTtBe. Omnepauuy HaJX BEKTOpamMu. BexTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[B>keHUs W paBEHCTBO (Guryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKU U JEATEIbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEUW J>KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa SKOJIOTHYECKUX TPoOieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI 1711 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (GUKCHPYIOUIUME  MPOTUBOpEuYHe,  MNpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh INIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATHh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00Cyx)aeHUS, OOMEH MHEHUIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

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

e CBOOOJIHO ONEPUPOBATH  MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TEeOMETPUUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MNPeOOpPa3OBBIBATh U HWHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IOWMCKa pEelIeHUusT MaTeMaTU4ecKd  CcPOpMYyIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM IeOMETPUUYECKUX BEJIIMUMH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi TMOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIUSMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxarh u3ydaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) TUIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuieIbHOM  MEPEHOCEe, LEHTPAJbHOM CUMMETPHUM, 3€PKAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MPOXO/SIINE Yepe3 BEPIINHY ), CEUCHHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIuX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJEIHUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TMpeCTaBiICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJlIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://resh.edu.ru

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa U300pakKeHUsI Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

https://resh.edu.ru

[TonsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

https://resh.edu.ru

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

https://resh.edu.ru



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

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://resh.edu.ru

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3aaanus
MPAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

https://resh.edu.ru

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

https://resh.edu.ru

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru

12

N300pakeHne ceueHuil mupaMupbl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru

14

15

Merton cnesoB it MOCTPOSHUS CeUEHUN

Mertopa cieqoB Uil HOCTPOSHUS CEUEHUH.
CaolicTBa niepece4eHnii NpsIMbIX U

https://resh.edu.ru

https://resh.edu.ru
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IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIUCH 11aroB
IMOCTPOEHUS

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHUCh 11aroB
IIOCTPOEHUS

https://resh.edu.ru

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLKMOHANIBHBIX oTpe3kax. [Tonobue
TPEYroJbHUKOB

https://resh.edu.ru

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUHU U CTEPEOMETPHH

https://resh.edu.ru

23

BzaumHuoe PacCIioJIOKCHHUEC IPSAMBIX B

https://resh.edu.ru
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npoctpancTBe. CKpeUMBaIOLIUECS MPSMBIE.

[Ipu3Haku CKpPEIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

24

25

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IIPSIMOM NapalIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

https://m.edsoo.ru/EBLE09SZ1

https://resh.edu.ru

26

27

28

29

[TapannenpHOCTB Tpex NpsMbIX. Teopema o
TpEX nmapajuleabHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
(buryp B nmapayieIbHON MPOSKIINN

enTpanbHas nmpoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXY IPSIMbIMU

3agaun Ha 10Ka3aTeIbCTBO U

HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IIJIOCKOCTH

https://resh.edu.ru
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31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

https://resh.edu.ru

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapajiyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOLUEHUH

https://resh.edu.ru

33

[MapannensHas MpOeKIHs, IPUMEHEHUE JUIS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

https://resh.edu.ru

34

35

36

37

38

[TapannensHbie muockoctu. [lpusnaku
NapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 Heé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX NIEPECEUECHUS IIPU
[IEPECCUYCHUH ABYX NapalIeIbHbIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSAMOH ©
JBYMsI MTapaJlJIeIbHBIMU MJIOCKOCTSMHU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru



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

IToBTOpEHMUE: TPUTOHOMETPUS

39 https://resh.edu.ru
MPSAMOYTOJIbHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJLHOTO

40 Y PAMOYT https://resh.edu.ru
rnapasuiesienure1a
Brrunciienue mmH OTpe3KOB B KyOe 1

41 g P Y https://resh.edu.ru
MPSAMOYTOJIbHOM TlapajuiesienuIe/ e
[lepneHMKyIAPHOCTD NPSMOM U

42 mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH https://resh.edu.ru
MPSMOM U TIIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

43 IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH https://resh.edu.ru
IIPSIMOM U TNIOCKOCTH
Teopema o CylecTBOBaHUH U
€TMHCTBEHHOCTH NPSIMOH, IPOXOJIAIICH

44 g P POXOAI https://resh.edu.ru
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TNTIOCKOCTH
[InockocTy 1 MEpHEHINKYISIPHBIC UM

45 PTCHIARYIAP https://resh.edu.ru
MpsIMbIE B MHOTOI'PAaHHHUKAX
IInockocTy U NEPHEHINKYIIPHBIE UM

46 PHCHMKYJIAD https://resh.edu.ru
MpsIMbIE B MHOTOT'PAaHHHUKAX
Ilepnenaukyasp v HaknoHHas. IlocTtpoenue

47 PHICHAHKYIIAP P https://resh.edu.ru
MEePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO
Ilepnenaukynsp u HakaoHHAs. [locTtpoenue

48 PHCHANKYIUP P https://resh.edu.ru
MEePHEHIUKYISIPA U3 TOYKH HA MPAMYIO
TeopeMa o TpéX mepneHANKYIISIpax (Ipsmast

49 P P PIICHIMKYJLIpaXx (Ip https://resh.edu.ru
u oOpaTHast)
TeopeMa o TpEX NeprneHANKYIISIpax (IpsMast

50 p P PHCHAHKYIAPaX (1p https://resh.edu.ru

1 oOpartHas)
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Yron Mexay CKpenBaroIUMHUCS

51 https://resh.edu.ru
IPSIMBIMU

59 [Touck neprneHauKyISpHBIX MPSAMBIX C ) httos://resh.edu.ru
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE https://resh.edu.ru
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUJIBHOM MUPAMHUJIBI C IOMOLIBIO https://resh.edu.ru
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO https://resh.edu.ru
OPTOTOHAJIBLHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. IlnockocT cummeTpuii B https://resh.edu.ru
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U https://resh.edu.ru
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 HpaBI/IJ'II)HIiIe MHOTOIpaHHUKH. Pacuér https://resh.edu.ru
paccTosHUM OT TOYKU JI0 IIIIOCKOCTH

59 HpaBI/IJ'IBHI:Ie MHOTOrpaHHUKHU. Pacuér https://resh.edu.ru
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETPHUS, CABUT TOYKH 110 MapaAJICIbHON https://resh.edu.ru
IpsAMOI

61 CnBur o HenapannemiHoﬁ MPSIMOH, https://resh.edu.ru
M3MEHEHUE PACCTOSIHUM
KonrtponbHas padora "B3anmuoe

62 pacrioyio’keHue MPSIMBIX U TUTIOCKOCTEH B https://resh.edu.ru

npocrtpaHcTae"
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63

IToBTOpEHME: Yroi MeXAy PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://resh.edu.ru

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru

65

66

FGOMCTpI/ILIeCKI/IC METOAbI BBIYUCICHUA
yriia MCXKAy NpsAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

https://resh.edu.ru

https://resh.edu.ru

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJISIPHBIX IUIOCKOCTEN

https://resh.edu.ru

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

https://resh.edu.ru

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajesenumnea

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
Iapajijiejacnuiicqa U CJICACTBUC U3 Hee

https://resh.edu.ru

https://resh.edu.ru

71

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAacCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

https://resh.edu.ru

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

https://resh.edu.ru
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[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 https://resh.edu.ru
MEXK]1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYAIUAX
PaccrosHue oT TOUKH A0 MIIOCKOCTH,

74 fI https://resh.edu.ru
paccTosHue OT IPSAMOM 10 TIIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIIKUMHUCS IPSIMBIMU C TIOMOILBIO https://resh.edu.ru
MEePIEHIUKYISIPHON TIJIOCKOCTH
TpéxrpaHHblil yroi, HepaBeHCTBa s
TpexIrpaHHbIX yrioB. Teopema IIudaropa,

76 peXTP yr p (arop https://resh.edu.ru
TEOpPEMbI KOCUHYCOB U CHUHYCOB JIJIsI
TPEXTPAHHOIO yIJla
OneMeHThI cheEpUUECKON T€OMETPUH:

77 bep p https://resh.edu.ru
reoge3nyecKre JUHUN Ha 3eMIle
KourpomnsHaas padora "Yrisl u

78 P " P https://m.eds00.ru/IRTWZ59YU
paccTosiHusA
Cucrematusainusd 3HaHuii "MHOrorpaHHuK

79 " " P https://resh.edu.ru
U €ro JJIEMEHTEHI
IIupamuna. Bunel nupamun. IIpaBuibpHas

80 p a A pamuz. 1ip https://resh.edu.ru
nupamuaa
IIpusma. IIpsgaMas u HakJIIOHHASA IIPU3MEL.

81 p p p https://resh.edu.ru
[IpaBunbHas npusma
IIpsamoii mapaienenumes, IpsIMOoyroabHbIN

82 p P 7l IPAMOYT https://resh.edu.ru
napajuiesnenumnesa, Kyo
Brinyknbsie MHOTOrpaHHuKU. TeopeMa

83 . y p p https://resh.edu.ru
Dlinepa

84 Brimykiieie MHOTOTpanHuku. Teopema https://resh.edu.ru
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Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE

MHOTOTPaHHUKHU

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1 https://m.edso0.ru/3N52B3TEM

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 httos://resh.edu.ru
MPOCTPAHCTBE

87 CymMa BEeKTOpOB 1 https://resh.edu.ru

88 Pa3nocTh BekTOpOB 1 https://resh.edu.ru

89 [TpaBwiio mapamienenumena 1 https://resh.edu.ru

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://resh.edu.ru

91 Paznoxenne BekTopa 1o 6a31/1c3vl TPEX 1 httos://resh.edu.ru
BEKTOPOB, HE JISKAIUX B OAHOH IJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://resh.edu.ru

93 Brruunciienue yria Mexy BEKTOpaMu B 1 httos://resh.edu.ru
IIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://resh.edu.ru

95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1 https://resh.edu.ru

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://resh.edu.ru

97 IIpocreimue 3a1auu ¢ BEKTOPaMH 1 https://resh.edu.ru

98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 https://resh.edu.ru

99 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1 https://resh.edu.ru

100 Hrorosast koHTpopHAs paboTa 1 https://m.edso0.ru/SFGPDWNKO

101 WroroBas koHTpoJsibHas paboTa 1 https://m.eds00.ru/X3ZG8A6SO

102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1 https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTejibHbIE PecypChl
padoTshI

IToBTopenne tembr "KoopanHaTel BEKTOpa

1 P P " P 1 https://resh.edu.ru
Ha MJIOCKOCTH U B IIPOCTPAHCTBE
IToBTopenue Temul "CkanapHoe

2 P " P 1 https://resh.edu.ru
MIPOM3BEICHNE BEKTOPOB
TToBTOopenne tembl "Brluncienue yria

3 P Yf 1 https://resh.edu.ru
MEX1y BEKTOpaMU B IPOCTPAHCTBE
TToBTOpenne Tembl "YpaBHEHHUE TIPIMON

4 petie P | P ’ 1 https://resh.edu.ru
MIPOXOSIICH Yepe3 1BE TOUKU
VYpaBHEHHUE INIOCKOCTH, HOPMAITh

5 p - HOP ’ 1 https://resh.edu.ru
ypaBHEHUE TIIOCKOCTH B OTpe3Kax
VYpaBHEHHUE INIOCKOCTH, HOPMAaJIb

6 p - HOP ’ 1 https://resh.edu.ru
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1 https://resh.edu.ru
JInHeliHbIE HEPABEHCTBA, JJUHEHHOE

8 p ’ 1 https://resh.edu.ru
MporpaMMHUpOBaHUE
JIuHeliHbIEe HEPABEHCTBA, JUHEHHOE

9 p ’ 1 https://resh.edu.ru
MpOrpaMMHUPOBaHUE
AHaIUTHYECKUE METOILI pacuéra yria

10 p yr 1 https://resh.edu.ru
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX
AHaIUTHYECKUE METOILI pacuéra yria

11 P a 1 https://resh.edu.ru
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
dopmyna paccTOSIHUS OT TOYKH 10

12 pMya p 1 https://resh.edu.ru

IIJIOCKOCTH B KOOpAWHATAX
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HaxoxzaeHue paccTossHUI OT TOYKHU A0

13 https://resh.edu.ru
IIJIOCKOCTH B KyOe
Haxosxnenue pacCTOSHHUN OT TOYKH 10

14 p . https://resh.edu.ru
IJIOCKOCTH B IPaBUJILHOM MUPAMHU/JIE
KontpoasHas padora "AHaguTudeckas

15 P " P https://m.eds00.ru/8NGI1GHFM
TreOMETpHS
Ceuenust MHOIOIPaHHUKOB: CTaHAApPTHBIE

16 P P https://resh.edu.ru
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB https://resh.edu.ru
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 IJTIOCKOCTH, MIEPECEUEHUS MPSIMBIX U https://resh.edu.ru
IUIOCKOCTEH
IlapaiienbHbIe IPSIMBIE U IIIIOCKOCTH:

19 P P https://resh.edu.ru
napajuieIbHbIE CEUCHUS
IlapaymiensHbIe IPSIMBIE U TIIIOCKOCTH:

20 P . pu https://resh.edu.ru
pacy€T OTHOIICHHI
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS https://resh.edu.ru
MPSIMBIMU
[TepnenguKkynsipHbIC TIPSIMBIEC U
IUVIOCKOCTH: CTaHAAPTHBIC ITaphl

22 P p . https://resh.edu.ru
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnenuKynsipHBIC IPSIMBIC H

23 TJIOCKOCTH: TEOpPEMa O TPeX https://resh.edu.ru
MePIEeHIUKYIIApaxX
IlepnieHAUKYIISIPHBIE IPSIMBIE U

24 P AP P https://resh.edu.ru

IINIOCKOCTH: BBIYUCJICHUS OJINH B
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MHOTI'OrpaHHUKax

25

26

27

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
moxooust

[ToBTOpEHUE: MIIONIA I MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIIAACH, COOOpaKeHUS
noxoous

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIbI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUS MOA00Us

https://resh.edu.ru

29

30

31

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00uUs
KonrtponsHas pabdora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

https://resh.edu.ru

https://m.edsoo.ru/SSUW1WWV1

https://resh.edu.ru

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTiia

https://resh.edu.ru

33

34

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenuesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa OpAMOYT'OJIBHOT'O

https://resh.edu.ru

https://resh.edu.ru
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napajijiejacnuicaa

35 O06BEM IPSIMO TPU3MBI https://resh.edu.ru
CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C

36 P P . . https://resh.edu.ru
BBIYMCIICHHEM 00BEMOB TIPSMOM TIPU3MBI
[Ipuknagueie 3a1a4n, CBSI3aHHBIE C

37 b . s le https://resh.edu.ru
00BEMOM MIPSIMOI TPU3MBI
Brruucnenue 00bEMOB TEN ¢ TOMOIIIBIO

38 onpeaenéHHoro uurerpana. O0bém https://resh.edu.ru
HAaKJIOHHOH IPU3MBbI
Brruucnenue 00bEMOB TEN ¢ TOMOIIIBIO

39 onpeaenéHHoro uurerpana. Oobém https://resh.edu.ru
MTUPaAMU/IBI
®dopmyna 00bEMa mupamuabl. OTHOIICHHE

40 PMYy p https://resh.edu.ru
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
®dopmyna 00bEMa mupamMuabl. OTHOIICHHE

41 pMY paMuz https://resh.edu.ru
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C

42 p p N A https://resh.edu.ru
00BEMaMH HAKJIIOHHOW TTPU3MBI
CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C

43 p p ’ https://resh.edu.ru
o0BEMaMK MUPaMUIbI
[Tpuknaansie 3agaun o Teme "O0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN https://resh.edu.ru
TIPU3MBI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

45 p " A a . https://resh.edu.ru
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
[Ipumenenne 00bEMOB. Brruncinenue

46 p https://resh.edu.ru
paccTosIHUS J0 IIIOCKOCTH

47 Kontponbras padota "O0bEM https://m.edsoo.ru/ XNWZSSJ7P
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MHOrorpaHHuka"

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

48 o0pa3yroIue UIHHIPHIECKON https://resh.edu.ru

IIOBEPXHOCTH
nnuaap. IpssMol kpyroBoH MMIHHIP.

49 1 Ap- 1P 24 H AP https://resh.edu.ru
[Tnomaae MOBEPXHOCTH UTUHIPA
Konunueckas moBepxHocThb, 00pas e

50 . P pasyromt https://resh.edu.ru
KOHUYecKoii moBepxHocTu. Konyc
CeueHune KOHYCa IJIOCKOCTBIO,

51 }U’ https://resh.edu.ru
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS
VYceuénunlil konyc. M300paxkeHne KOHYCOB

52 . Y p Y https://resh.edu.ru
U yCeYEHHBIX KOHYCOB
ITnomiaas 60KOBOH MOBEPXHOCTH U IMOJIHOM

53 e p https://resh.edu.ru
MMOBEPXHOCTH KOHYCa
ITnomiaas 60KOBOH MOBEPXHOCTH U MOJIHOM

54 taa p https://resh.edu.ru
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://resh.edu.ru
MMOCTPOCHHUEM CEUYCHUH IIMINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYHCICHHE, https://resh.edu.ru
MMOCTPOCHHUEM CEUCHUN IIMIMHIPA, KOHYCa
1T HNKJIAJIHBIC 3a/1a4, CBJA3aHHBIC C

57 P A AT, https://resh.edu.ru
LIUJIAHAPOM
IIpuxnagaele 3a0a4, CBI3aHHBIE C

58 p A a https://resh.edu.ru
IAHIPOM

59 Cdepa u map https://resh.edu.ru

60 [Tepecedenue cdepsl u mapa ¢ https://resh.edu.ru
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rtockocThio. Kacanue mapa u cepbl
IJI0CKOCThIO. By u n3o0paxenue mapa

61

62

63

[Tepeceuenue chepsr u mapa c
mIockocThio. Kacanue mapa u chepsl
IJIOCKOCTBIO. Bu 1 n300paxenue mapa
VYpasuenue chepsl. [Lnomans chepsl u e
yacTei

Cummetpus cdepsl U mapa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHHM IJIOCKOCTHIO

https://resh.edu.ru

65

66

67

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO
[TpukinagHble 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00us

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

https://resh.edu.ru

69

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena 1 MOBEPXHOCTH
BpaleHus"

https://resh.edu.ru

https://resh.edu.ru

71

Kontponbnas padota "Tena u

https://m.edso0.ru/33W222M63
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IIOBEPXHOCTHU BpaleHus"

72

73

O06bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LIUJIHH]IpA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. OobéM KoHyca

https://resh.edu.ru

https://resh.edu.ru

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru

75

76

CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/IPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0IIaau TOBEepXHOCTEH Ten"

https://resh.edu.ru

https://resh.edu.ru

77

O0BEM mapa 1 IapoBOTO CEKTOpa.
Teopema 06 06béme trapa. [lnomans
ctepnl. CTepeoMeTprUIecKre 3a/1auH,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, rapoBoOro CErMeHTa M IapoOBOTO
CEKTOpa

https://resh.edu.ru

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wiomaapio cepbl. COOTHOIICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

https://resh.edu.ru

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenue o0wEma mpu moo0uu.
CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tel U IIIOMIAeH
IIOBEPXHOCTEH

https://resh.edu.ru

80

Kontponbnas padota "[1nomann

https://m.edso0.ru/73UODGNYR
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MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

81

82

83

JIBrokeHus npoctpancTBa. OToOpaKeHUS.
JIBm>keHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI

Bupl nBukeHuil: napauiebHbIN EPEHOC,
LEHTpaJbHAsl CUMMETpPHUS, 3€pPKaIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSMOit
[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

84

85

86

87

FGOMeTpI/ILIeCKI/IC 3ala41 Ha MPUMCHCHUC
JABMKCHU S

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

O6o6mmatoniee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B
nmpocTpaHcTae”

O6o0maroiiee moBTopeHue 11 moHITHIT 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CHUCTEMAaTH3alMs 3HaHU: "BeKkTopsl B
npocTpaHcTae”

https://resh.edu.ru

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

https://resh.edu.ru

https://resh.edu.ru

88

Ob6o61matomiee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
CUCTEMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTae”

https://resh.edu.ru

89

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,

https://resh.edu.ru
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cucrteMaru3anys 3Hanuii: "Oo0bem
MHOTOIpaHHuKa"

90

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"

https://resh.edu.ru

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru

https://resh.edu.ru

https://m.edsoo0.ru/GXZMP89GD

94

95

96

WroroBas koHTpoJsibHas paboTa

[ToBTOpEeHuEe, 06001IeHNE 1
crcTeMaTH3aIlus 3HAHUM

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTHH

https://m.edso0.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

https://resh.edu.ru

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTHH

https://resh.edu.ru

98

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX

https://resh.edu.ru
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WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






