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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHusl, TaK KaK 00€CIIeYnBAET BOZMOXKHOCTh U3yUCHUS JUCIUILTAH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUH IIETIOYKH JIOTHUYECKUX YTBEPXKIACHHUMA MPU PEIICHUH T€OMETPUUECKHUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriryoJI€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUUECKUX 3HAHUM W JIEHWCTBHIA,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
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 MUPOBOM KyIbTyphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dopMyll U yMEHUE MX NPUMEHATb, YMEHMs JTOKa3bIBaTh TEOPEMBI M HAaXOJIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

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

¢bopMUpOBaHHE NMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO 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€ PeUICHHs CTEPEOMETPUUECKUX 3a/1a4 U 33]a4 C MIPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



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

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

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATh IMPOSBICHUS TE€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'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 TpeboBaHHE «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
COJIEpKaTEeNIbHBIM JIMHUSAM, HO U 10 rojgam odyuyenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PaCIUpsst U yriayOmsis
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 yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA

10 KITACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelibHble W CKpelmBaromyecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapaninenpsHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaJLICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPSAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajulelIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB A
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUICIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrosibHas nUpamMuiaa,
npaBuibHas W yceu€HHas mnupamuabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBUIBHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHAsA NpPU3Ma U
[paBUIbHAS [HUpPAMUIA, [pPaBWIbHAs TPEYrojbHAasA NUPaAMUIA W IPABUIIbHBIN



TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
TOJIEKa3p U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOUIaIU YyCEUYEHHONW MTUPAMU/IBIL.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBWIBHOM MHOTIOIPAHHHUKE: CUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOpPbI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
ITpaBwio mnapamnenenunena. Teopema o0 pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MpOU3BEJICHUE
BEKTOPOB.

11 KJIACC
Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHApP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenumneaa M cienctsus u3 He€. OO0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CeTMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocThio. [IoHsATHE MHOTrOrpaHHUKA,



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

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTus. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsaMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPH PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BMKeHUs1 B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (PUTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

C(OPMUPOBAHHOCTh POCCUNCKOMN I'paKAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IIPOILIVIOMY U HACTOSIIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOI0 Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUS, dTHYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocIuTaAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;
7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHUECKUX MPo0IeM, OpUeHTAITUS
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 HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, 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€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpPEACTBOM IIO3HAHUS MHDa,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTAT

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble jornueckmne geiicTBUs:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopmMynupoBaTh UM  NPeOOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(MpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAINIO, TIPHBOIUTH MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, HCCICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH JAeUIATHI WHPOPMAIUU, JAHHBIX, HCOOXOIUMBIX JUIsI OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEJACTABIATh €€ B PA3IMYHBIX (OpMax,
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/IH, JCHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWIACHU, HAILCJICHHBIC 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 3agadu, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/lauu, BIOUpaTh COCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JI€UCTBUI U MBICIMTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCA, OOCYXIaTh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«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 KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kiaacca o0yyaromuics HayquTCs:

e CBOOOZIHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

¢CBOOOJIHO  OMEPUPOBATH  TMOHSITUSMH, CBSI3aHHBIMM C  yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;

¢ CBOOOHO pacmo3HaBaTh OCHOBHBIE BHUALI MHOTOTPAHHUKOB (TIpH3Ma,
nupamMua, NpsMOYToJIbHBIN Napaienenunen, Kyo);



e KJJaCCU(PUIMPOBATh ~ MHOTOTPAHHUKH,  BbBIOMpass ~ OCHOBaHUA IS
KJ1accuukanuu;

e CBOOOZHO  OMNEpPUPOBATH  TOHATHSMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJIENIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBITIOJIHATH U300pakeHUs! GUTYDP Ha TIOCKOCTH;

e CTPOUTHh CEYEHHS MHOTOTPAHHUKOB Pa3JIUYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYMCJIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPpU3Ma, MUPaMHJIa),
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popmyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATHUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
durypes;

¢ CBOOOJJHO ONEPUPOBATH MOHITHSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSST WU3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATH MPOCTEUILINE MPOrPaMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa30OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  [OJYYEHHbIE 3HAHUA HA TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIEC MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOZHO OMNEpUPOBaTh TMOHATUSIMH, CBSI3aHHBIMU C UWIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;



e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMU BpaAUICHUS: LHUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacIioO3HaBaTh TeJla BpallleHus (HUIUHAP, KOHYC, cdepa U 1map) u 0ObSICHITh
CHIO0COOBI MOTYYCHHsI TEJ BpaICHHS,;

e KJTacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE C(HEephl U TNIOCKOCTH;

 BBIYUCJISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
TCOMETPUUYECKHX TEJ ¢ MPUMEHEHUEM (popmyiT;

¢ CBOOOTHO OIEPUPOBATH MOHSATHUSMH, CBS3AaHHBIMH C KOMOWHAIIMSIMH TEJ
BpaIieH!us 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

e BBIYMCJISATH COOTHOIICHHUS MEXKIY IIOMIAIIMHA MMOBEPXHOCTEH M 00BhEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

e M3BJICKATh, WHTEPIPETHPOBATH W MPeoOpa3oBbIBATH HWH(OOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e CBOOOITHO OMIEPUPOBATH TOHATHEM BEKTOP B IPOCTPAHCTBE;

¢ BBITIOJTHSATH OTIEPAIlUN HAJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPINHAT;

e pEIIaTh TEOMETPHUCCKHEC 3a1aU1 HA BBIYUCIICHUE YTJIOB MEXIY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHUM OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

¢ CBOOOHO OMEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHHUIA;

¢ BBITMIOJHATh M300paXEHUsI MHOTOTPAHHUKOB W TeJl BpAlllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;

e CTPOUTH CEUEHHUS MHOTOTPAHHWKOB W TEJl BPAINCHHS: CEUCHUS IMIIMHIpA
(mapayuieTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUs KOHYca (MapaiieabHbIe
OCHOBAHHMIO ¥ TIPOXOIAIIUE YepPEe3 BEPIITUHY), CEUCHUS T1apa;

* ICTIONIb30BaTh METOJbI TOCTPOCHUS CEUEHUW: METOJ CIIEJI0B, METO/I
BHYTPEHHETO IIPOSKTHPOBAHUS, METO/I IIEPEHOCA CEKYIICH MIOCKOCTH;

e IOKa3bIBaTh TCOMETPUUCCKUE YTBEPIKICHUS;



o IPUMEHSTh TeoMeTpuueckue (GakThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB pEeHIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

epelIaTh 33JaYM HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HAXO0KJECHUE T€OMETPUUYECKUX BEIHYNH;

e IPUMEHSTh MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIITMOHHbBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e IPUMEHSTH MOJTYYEHHbIE 3HAHUSI HA MPAKTHKE: CPAaBHUBATH, aHAJTU3UPOBATh
U OLICHUBATh pEAJIbHBIE CUTYallMH, MPUMEHATh H3YYEHHBIE MOHATHS,
TEOPEMBI, CBOICTBA B TMPOLECCE MOUCKA pEHIEHUS MaTeMaTH4YeCKU
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PEAIbHBIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
F€OMETPUYECKHX TOHATUA M TEOopeM, ammapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1ayd, CBS3aHHBIE C HAaXO0XKJIECHHUEM TI'€OMETPUUYECKUX
BEIINYWH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1  BseneHue B CTEpEOMETPHUIO 23 1 https://resh.edu.ru/about
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 https://resh.edu.ru/about
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B 8 https://resh.edu.ru/about
MIPOCTPAHCTBE
4 [lepneHuKyIsIPHOCTD NPSMBIX U INIOCKOCTEH B o5 https://resh.edu.ru/about
MIPOCTPAHCTBE
5 VIel # paccTosHus 16 1 https://resh.edu.ru/about
6 MHOTOrpaHHUKH 7 1 https://resh.edu.ru/about
7 BeKTOpHI B POCTPAHCTBE 12 https://resh.edu.ru/about
3 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 2 https://resh.edu.ru/about
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTposbHbie IpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1  Anamurudeckas reoMeTpus 15 1 https://resh.edu.ru/about
5 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUS 15 1 https://resh.edu.ru/about
3HAHUU
3  OO0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/about
4 Tena spamenns 24 1 https://resh.edu.ru/about
5 | Ilnomaau moBepXHOCTU M 0OBEMBI KPYTIIBIX TEI 9 1 https://resh.edu.ru/about
6  Jlpwxenus 5 1 https://resh.edu.ru/about
7 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 17 2 https://resh.edu.ru/about
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoxa Bcero Korrpoabbie Tpakriteckue H3§'—lel-ll/lﬂ oﬁpgsoq:z:Teanme
padoThbI padoThbI pecypes!
OcHoBHbIe NpaBuiia H300pakeHUs Ha https://resh.edu.ru/about
1  puCyHKe IUIOCKOCTH, apajljiesIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsiTust cTepeomMeTpum: TOUKA, psAMas, https://resh.edu.ru/about
IIJIOCKOCTh, NPOCTPaHCTBO. OCHOBHBIE
2  mpaBuWiIa U300paKEHUS HA PUCYHKE 1
MIJIOCKOCTH, TMTapaJUIeIbHBIX MPIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTus: nepecekarommecs mIOCKOCTH, https://resh.edu.ru/about
3 mepecekaromyecs npsmas 1 miocKOCTh; 1
MOJIYITPOCTPAHCTBO
[TonsTus: nepecekaronmecs MIOCKOCTH, https://resh.edu.ru/about
4  mepecekaroluecs npsMas u IIoCKOCTb; 1
MOJIYITPOCTPAHCTBO
MHororpaHHuKu, H300paKeHNE https://resh.edu.ru/about
5 | TpoCTEeHIUX MPOCTPAHCTBEHHBIX (HUTYP, 1
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKu, U300pakeHNEe https://resh.edu.ru/about
6  TpocTeHmMX MPOCTPAHCTBEHHBIX QHUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE 1 hitps://resh.edu.ru/about
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHne CeYeHNI MUpaMKIbl, Ky0a
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CedeHUI

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about
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15

Meroa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

https://resh.edu.

ru/about

16

Mertop cieq0B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.

ru/about

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

https://resh.edu.

ru/about
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23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://resh.edu.ru/about

24

B3anMHOe pacnonokeHue npsmMbIX B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapauienpHbIE IPSIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/about

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSIMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsaMoi. Jlemma o nepecedeHun
NapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://resh.edu.ru/about

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOESKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbpHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://resh.edu.ru/about
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIEAbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHECHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienumea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

https://resh.edu.ru/about

35

Teopema o0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://resh.edu.ru/about

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
NepeceyeHny IByX MnapajiebHbIX
IIJIOCKOCTEM TpEeThen

https://resh.edu.ru/about

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NTapaJlIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

https://resh.edu.ru/about
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[ToBropenue: Teopema [Tudaropa Ha

https://resh.edu.

ru/about

38
IJIOCKOCTH
39 IToBTOpEHUE: TPUTOHOMETPUS https://resh.edu.ru/about
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO https://resh.edu.ru/about
napajuleJienune1a
41 Boruncnenue UIMH OTpE3KOB B KyOe U https://resh.edu.ru/about
IIPSIMOYTOJIBHOM TapajuieyIeuIe e
[lepneHMKyIAPHOCTD NPSMOM U https://resh.edu.ru/about
42 | mmockoctH. [Ipu3HaK neprneHAnKyIIPHOCTH
IIPSIMOM U TNIOCKOCTH
[lepneHauKyISIPHOCTD NPSMOU U https://resh.edu.ru/about
43 | mockoctH. [IpU3HaK neprneHAuKyIIpHOCTH
IIPSIMOM U TNIOCKOCTH
Teopema 0 CylIeCTBOBaHUU U https://resh.edu.ru/about
44 | SAMHCTBEHHOCTH MIPSIMOM, TIPOXOASIILEN
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIPHON K INIOCKOCTH
45 [ImockocTH U nepreHINKYIApHbIE UM https://resh.edu.ru/about
IIPSIMBbIE B MHOTOTPaHHHUKAX
46 [InmockocT U nepreHINKyIsIpHbIE UM https://resh.edu.ru/about
MpsiMble B MHOTOTpaHHHUKAX
47 [lepnenpukynsp u HakinoHHasd. [loctpoenue https://resh.edu.ru/about
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO
48 [Tepnennukynsap n HaknoHHas. [loctpoenne https://resh.edu.ru/about
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO
49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas https://resh.edu.ru/about

u oOpartHas)
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50 Teopema o Tpéx nepneHAUKYIspax (mpsamas https://resh.edu.ru/about
u oOpartHas)
51  VYron Mexay CKpelMBaOIKUMHUCA IPSIMbIMU https://resh.edu.ru/about
59 ITouck nepreHMKyIspHBIX IPSIMBIX C ) https://resh.edu.ru/about
ITOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN
53  OpTOroHaIbHOE MPOEKTUPOBAHHE https://resh.edu.ru/about
[Toctpoenue ceuenuii Kyoa, MpU3MBlI, https://resh.edu.ru/about
54 | mpaBWIBHOM MUPAMUBI C HOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI, https://resh.edu.ru/about
55 | MmpaBWIBHOW MUPAMUIBI C IOMOIIIBIO
OpPTOTOHAJILHOM NPOEKINH
CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO https://resh.edu.ru/about
56  mnockoctu. [lmockocTr cuMMeTpwii B
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHaAuKyJIAPHOCTH IIPIMON U https://resh.edu.ru/about
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér https://resh.edu.ru/about
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
59 HpaBI/IHLHIiIe MHOTOrpaHHuku. Pacuér https://resh.edu.ru/about
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI: https://resh.edu.ru/about
60  cuMMeTpus, CIBUT TOUYKH I10 MapajuieIbHON
psAMOI
61 CaBur no HenapauienbHON NPSAMOH, https://resh.edu.ru/about

HU3MCHCHUC paCCTO}IHI/Iﬁ
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62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TIOCKOCTEH B
npocrtpaHcTae"

https://resh.edu.

ru/about

63

IToBTOpEHME: Yroa Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://resh.edu.

ru/about

64

65

66

[ToBTOpEHME: yroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yrosi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISPHBIX INIOCKOCTEN

[Ipu3Hak nepneHuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEePECEUCHUS JBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJenune1a

Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

https://resh.edu.

ru/about
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72

[loBTOpEHME: CKpELIMBAIOLIMECS IIPSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

https://resh.edu.

ru/about

73

[Tapa mapannenpHbIX IIIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAIOIIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

https://resh.edu.

ru/about

74

75

76

Paccrosinue oT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIHIUMBAOIIUMHUCH ITPAMBIMHA C IIOMOIIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiil yroi, HepaBEHCTBA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yriia

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

77

DneMeHThI ChepPUIEeCKON TeOMETPUH:
reojie3nYeckue JIMHUU Ha 3emiie

https://resh.edu.

ru/about

78

79

Kontponbnas padota "Yribl u paccrosHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

https://resh.edu.

ru/about

https://resh.edu.

ru/about

80

81

82

[Tupamuna. Buasl nupamug. [IpaBunenas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHasg npuzma

[IpssMoit napannenenunen, NpsMOyroJIbHbIA
napajuieNnenumnena, Kyo

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about
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Beinykieie MHOrorpanHuku. Teopema

https://resh.edu.ru/about

83 .
Ditnepa
Beinykieie MHOrorpanHuku. Teopema https://resh.edu.ru/about
84 | Diinepa. IlpaBuibHbIE U TOXYIPABUIIBHbIC
MHOTOTPaHHUKH
85  KontponwsHas pabora "MHoOrorpaHHuku" https://resh.edu.ru/about
86 [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B https://resh.edu.ru/about
IIPOCTPAHCTBE
87  CyMmMma BEKTOpOB https://resh.edu.ru/about
88  Pa3sHOCTb BEKTOPOB https://resh.edu.ru/about
89  Ilpasmio mapamienenumena https://resh.edu.ru/about
90  YMHOXeHHE BEKTOpa Ha YHCIIO https://resh.edu.ru/about
01 PaznoxeHnue BekTopa 1o 6aszucy Tpéx https://resh.edu.ru/about
BEKTOPOB, HE JISKAIIUX B OAHOHN MIOCKOCTH
92  CkanspHOE POU3BEIEHNE https://resh.edu.ru/about
93 Beruncnenue yria Mexxy BEKTOpaMu B https://resh.edu.ru/about
IIPOCTPAHCTBE
94  Ilpocreiimue 3a1auk ¢ BEKTOPAMH https://resh.edu.ru/about
95  TIlpocreifmue 3a1a4u ¢ BEKTOpaMu https://resh.edu.ru/about
96  IIpocreifmme 3a1auk ¢ BEKTOPAMH https://resh.edu.ru/about
97  Ilpocreiimue 3a1a4u ¢ BEKTOpaMHU https://resh.edu.ru/about
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98  OO6oOmeHue u cucTreMaTH3alys 3HAHUH 1

99 | OGoOIIeHrE U CHCTEMATH3AIUS 3HAHU 1 https://resh.edu.ru/about

100  Hrorosast KOHTpOJBHAS paboTa 1 https://resh.edu.ru/about

101  Hrorosast KOHTpOJIbHAs paboTa 1 https://resh.edu.ru/about

102  OGo6uieHHE U cUCTEMATH3ALMS 3HAHUI 1 https://resh.edu.ru/about
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KITACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
0
J:;'H Tema ypoka Beero Kontpoabusbie IlpakTuueckue mf::l::ﬂﬂ oﬁp:;)q;zgz;i,enme
padoThI padoThI pecypes:

1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1 https://resh.edu.ru/about
IIJIOCKOCTH U B IpOCTpaHCcTBe"

5 [ToBTOpenue Temsl "CkansgpHoe IPOU3BEACHNE 1 https://resh.edu.ru/about
BEKTOpPOB"

3 [ToBTOpEeHne TeMbl "Bbrunicienue yria Mexay 1 https://resh.edu.ru/about
BEKTOpaMH B IpoCTpaHCTBE"

4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI, 1 https://resh.edu.ru/about
MPOXOJISIICH Yepe3 ABE TOUKU"

5 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YpaBHEHUE 1 https://resh.edu.ru/about
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YpaBHEHUE 1 https://resh.edu.ru/about
IJIOCKOCTH B OTPE3Kax

7 BeKTopHOE MPOH3BE/ICHHE 1 https://resh.edu.ru/about

8 JInHeHbIe HEpaBEHCTBA, TMHEITHOE 1 https://resh.edu.ru/about
MIPOrpaMMUpPOBaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 https://resh.edu.ru/about
IIPOrpaMMHUPOBAHHE

10 AHaIMTUYECKHE METOBI PACUETA YIJIa MEXKIY 1 https://resh.edu.ru/about
MPSIMBIMU B MHOTOTpaHHHUKaX

11 AHaTUTUYECKHE METOBI PACUETA YIJIa MEXKIY 1 https://resh.edu.ru/about

IIJIOCKOCTSAMU B MHOI'OI'paHHUKax
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®dopmysa pacCTOSAHUS OT TOUKH J10 MIIOCKOCTU

https://resh.edu.

ru/about

12
B KOOpJAMHATaxX

13 HaxoxneHnue paccTossHUi OT TOUKHU 10 https://resh.edu.ru/about
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH J0 https://resh.edu.ru/about
IJIOCKOCTH B NIPABUJIBHON TUPAMHUJIE

15 Kontposnbnas pabota "AHanuTuyeckas https://resh.edu.ru/about
reomerpus"

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE https://resh.edu.ru/about
MHOTOTpaHHUKHU

17 CeueHust MHOIOIpaHHUKOB: METOJI CJIEZIOB https://resh.edu.ru/about
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE https://resh.edu.ru/about

18  mutockocTH, IepecedeHus MPSIMBIX U
IIJIOCKOCTEN

19 [TapaienpHble NPSAMbIE U IIJIOCKOCTH: https://resh.edu.ru/about
napajuieNIbHbIe CEYEHUS

20 [TapatenpHbIe IPSMBIE U IIIIOCKOCTH: PACUET https://resh.edu.ru/about
OTHOILIEHUI

21 [TapannenbHbIE TPSAMBIEC U TUNIOCKOCTH: YTJIbI https://resh.edu.ru/about
MEX1y CKPELUBAIOLIUMUCS TPIMBIMU
[lepneHqUKyISpHBIE IPSAMBIE U IUNIOCKOCTH: https://resh.edu.ru/about

o9 | CTAHIAPTHBIE AP MEPIEHMKYIAPHBIX
IJIOCKOCTEH U MPSAMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23 [IepneHqUKyISpHBIE IPSAMBIE U IUNIOCKOCTH: https://resh.edu.ru/about
TEOpeMa O TPEX NEPIEHANKYIIIpax

24 | TlepneHIMKYIAPHBIE NPSIMBIE U TIOCKOCTH: https://resh.edu.ru/about
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BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKAX

25

26

27

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
moxo0ust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOITAACH, COOOpaKeHUs
noxoous

[ToBTOpEHUE: MO I1 MHOTOYTOJILHUKOB,
(bopMyIIbI TS TIJIONIAICH, COOOpasKeHUS
noxoous

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

28

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

https://resh.edu.

ru/about

29

30

31

[Inomany ceyeHnii MHOTOIPaHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

KonrtponsHas pabdora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB"
O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaienenumnena

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

32

33

34

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yTia

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO MapalieNenueaa

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C

BBIYHCIICHHEM 00BbEMa IpAMOYT'OJIBHOT'O
Iapajiiejacnuicaa

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about
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35  OOBEM npsMO IPU3MBI

36 CrepeoMeTpuyeCcKHe 3a/1a4u, CBSI3aHHBIE C https://resh.edu.ru/about
BBIYHCIICHHEM 00bEMOB IPSIMOU MPU3MBbI

37 HpPIKJIilI[HBIG 3aJla4d, CBS3aHHBIE C 00BEMOM https://resh.edu.ru/about
MPSAMOM TPU3MBI
Brruncnenne 00bEMOB TEN ¢ TOMOIIIBIO https://resh.edu.ru/about

38 | ompenenénnoro mHTerpayia. O0bEM HaKJIOHHON
MIPU3MBI

39 Brruncienue 00bEMOB TeJI C IIOMOIIBIO https://resh.edu.ru/about
onpenenéHHoro uaTerpaita. O0bEM MUpaMuIbI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE https://resh.edu.ru/about
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE https://resh.edu.ru/about
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C https://resh.edu.ru/about
00BbEMaMK HAKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C https://resh.edu.ru/about
00BEMaMH TUPaAMUIBI

44 [Tpuknagueie 3agaun no teme "OOBEMEBI TEN", https://resh.edu.ru/about
CBSI3aHHBIE C 00HEMOM HAKJIOHHOW MTPU3MBI

45 [Mpuknanueie 3anaun o Teme "OO0bEMBI TEN", https://resh.edu.ru/about
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Brruncienue https://resh.edu.ru/about
paccTosIHUS J0 MITOCKOCTH

47 Kontponbras padota "O0bEM https://resh.edu.ru/about

MHOT'OrpaHHHUKa"
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[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolme

https://resh.edu.

ru/about

48 LAJIMHIPUYECKOU TOBEPXHOCTH
49 Humaap. [pssmoit KpyroBOM LUIUHAIDP. https://resh.edu.ru/about
[lmomaae MOBEpXHOCTH HWJIMHAPA
50 Konnueckas moBepXHOCTh, 00Opa3yromnme https://resh.edu.ru/about
KOHUYECKOU nmoBepxHocTu. Konyc
51 CeueHue KOHyca MJIOCKOCThIO, AapaJUIeIbHON https://resh.edu.ru/about
IIJIOCKOCTH OCHOBAHMS
59 Yceu€nnslit konyc. M300paxenne KOHYCOB U https://resh.edu.ru/about
yCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM https://resh.edu.ru/about
MMOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOU https://resh.edu.ru/about
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha https://resh.edu.ru/about
55  O0Ka3aTeNbCTBO U BHIYMCIICHHE, TOCTPOCHUEM
CEUYEHU WINHAPA, KOHYCa
CrepeomeTpuueckue 3a1auu Ha https://resh.edu.ru/about
56  10Ka3aTenbCTBO U BBIYUCIEHHE, TOCTPOCHUEM
CEYEHU WIMHAPA, KOHYCa
57 | llpuknagHble 3aa4d, CBS3aHHBIE C IWIHHIPOM https://resh.edu.ru/about
58 | IlpuknagHble 3aa4d, CBA3aHHBIE C IWIHHIPOM https://resh.edu.ru/about
59 Cdepa 1 map https://resh.edu.ru/about
[lepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO. https://resh.edu.ru/about
60  Kacanwue mapa u cdepsl IiockocTeo. Bua n

n300pakeHHE mapa
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61

[epeceuenue cepbl U mapa ¢ MWIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

https://resh.edu.

ru/about

62

63

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

CummMmetpus cdepsl U mapa

https://resh.edu.

ru/about

https://resh.edu.

ru/about

64

CrepeomeTpuueckme 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC CO
cdepoii U mapom, MOCTPOSHUEM X CCUCHHH
IUIOCKOCTBIO

https://resh.edu.

ru/about

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHHUE, CBA3aHHBIC CO
cdepoii u mapoM, MOCTPOSHUEM HX CEUCHUIN
IUIOCKOCTBIO

https://resh.edu.

ru/about

66

67

68

[Ipuknansele 3a1a4um, cBsi3aHHBIE CO chepoil u
1apom

[ToBTOpEHUE: OKPY>KHOCTH Ha MIOCKOCTH,
BBIUUCIICHUS B OKPYKHOCTH, CTaHJapTHBIE
noo0us

Pazmuunsblie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OI'PaHHHKOB

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

69

70

71

3amaun o Teme "Tera U MOBEPXHOCTH
BpameHus"

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

Kontponbras padota "Tena u moBepxXHOCTH
BpaleHus"

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about
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72

O6béM mumuHIpa. Teopema 06 00bEMe
PSIMOTO IIUJIMHIpA

https://resh.edu.ru/about

73

74

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenénHoro uurerpana. O0bpéM KoHyca

[Tnomaayu 60KOBOM | MOTHOM MOBEPXHOCTH
KOHYyca

https://resh.edu.ru/about

https://resh.edu.ru/about

75

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

https://resh.edu.ru/about

76

77

78

79

80

[Ipuknagueie 3agaun 1o teme "OO0BEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

O06béM mIapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEHTa H IapOBOT0 CEKTOpa

[Tpuknanueie 3anaun mo Teme "OO6bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TIIOMIA/IBIO
cdepbl. COOTHOIIEHUS MEXKY TUIOIIAIIMU
MMOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX TEJ

ITonoGHBIE Tena B mpocTpaHcTBe. MI3MeHeHne
o0béMa npu nogooun. CtepeoMeTpudeckue
3aJ]auu, CBSA3aHHbIE C BBIYMCICHHEM 00bEMOB
TeJ U TUIOIaiel TOBEPXHOCTEH

Konrtponsnas pabdota "[1nomaayu moBepxHocTH
1 00BbEMBI KPYTIIBIX TE"

https://resh.edu.ru/about

https://resh.edu.ru/about
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81

JIBmxenust npoctpaHcTBa. OToOpakeHus.
JIBvkenus u paBeHCTBO uryp. O0mme
CBOMCTBA JBMKEHUMN

https://resh.edu.ru/about
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82

Bupl 1BukeHUil: napajuiesIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS, 3epKajbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMO

https://resh.edu.

ru/about

83

84

85

[TpeobpazoBanus nmomobwus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHUS

Kontponbnas padota "BekTopsl B
npocTtpaHcTae"

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

86

Oo6o6maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremarusauus 3HaHuii: "llapamiensHoCcTh
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"

https://resh.edu.

ru/about

87

Oo6o6maromee nmosTopenue 11 nmoHsITHH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTHu3aIus 3HaHuii: "BexTopsl B
npocrpaHcree”

https://resh.edu.

ru/about

88

89

90

Oo6o06muaromiee nopropeHue 11 noHATU U
MeToa0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTHu3aIus 3HaHuii: "BexTopsl B
npocrpaHcrae”

Ob6o06maroriee nopropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

Oo6o06maromiee noropenue 11 noHATUH U

MeTOoJ10B Kypca reomerpun 10—11 xnaccos,
cucreMaru3anus 3HaHui: "O0bem

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about
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MHOrorpaHHuka"

91

92

93

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTtu3aus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,
cuctemMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"

HroroBas koHTpoNbHAs paboTa

https://resh.edu.

ru/about

https://resh.edu.

ru/about

https://resh.edu.

ru/about

94

95

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUH

https://resh.edu.

ru/about

https://resh.edu.

ru/about

96

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

https://resh.edu.

ru/about

97

98

99

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U
eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHi1

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U

eé POJIb B pa3BUTHUU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT 5071

https://resh.edu.

ru/about
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https://resh.edu.

ru/about

100

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX

https://resh.edu.

ru/about
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HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKH U
101  e€ poJsib B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKH U
102 | e€ ponb B pa3BUTUH COBPEMEHHBIX

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://resh.edu.ru/about

https://resh.edu.ru/about
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e MaremaTuka: anreOpa U Hauyajla MATEMaTUYECKOTO aHAN3a, TEOMETPHSI.
I'eometpus. 10-11 / Aranacan JI.C., byty3zos B.®., Kagomues C.b. u ap.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Marematuka. ['eomerpus. 10 / Mep3nsak A.I'., Homuposckuii [I.A.,
[TonsikoB B.M.; nox pen. [Tlogonsckoro B.E.

e Marematuka. ['eomerpus. 11 / Mep3nsak A.I'., Homuposckuit [I.A.,
[TomsaxoB B.M.; nox pexn. [lononsckoro B.E.

e (Caaksn C.M., byry3oB B.® U3yuenne reomerpun B 10-11 knaccax:
METOAUYECKHE PEKOMEHIANN: KH. JUIs yuutens - M.: [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
e bubnuoteka rmudpoBoro o6pazoBaTeILHOTO KOHTEHTa AKaIeMUU
Munnpocsemenus: Poccun: https://urok.apkpro.ru/
e Poccuiickas snektponHas mkosa (POII): https://resh.edu.ru/subject/
e Hosgslil oTKpEITHIN Oank 3aganuiit EI'D. OUIIN:



