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1. HOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — Pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN, 00yUaroIMXCsl IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOJEINSAX, MO3BOJIAIOLIMX OMMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIEeHMs], YMEHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHOM T'€OMETpPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMI», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydarolUXCsl, paclIupss U yriayOouss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeNbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3y4EHHE T€OMEeTPUN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



2. COAEP’ KAHUE OBYYEHUSA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemumBarOUXCs
npsAMeIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsSAMOYTOJIBHBIN MTapaJIETICIUIE] U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpPaBUIBLHOM MNHUPAMUJIBL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJdbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Beruncienre dJ1€MEHTOB MHOTOTPAHHHUKOB: pEOpa, IUAaroHAW, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXAy KOOPAMHATAMHM BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHOocTel. Tena BpalieHus:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
miockocth. Pa3BépTka uunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHApPA, MUpaMUIbl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CErMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS II1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BEeKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHuwe BexkTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKCHUH. Buabl JBWKEHUN: TapauIebHBIM IEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IOBEJEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 0e301acHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb INOSICHEHHS II0 XOAYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1aui;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH WHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce IOMCKa pelIeHUusT MaTeMaThyecku CcQOpMyIHpPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE ChEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3E€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3aja4, MPEANOJaralouMx HECKOJbKO IIAroB PEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUECKHX 3a]1aY;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEalIbHbIC CUTYalluu Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



4. TEMATUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne | Tema KonnuectBo yacoB OCHOBHOE COJIepKaHUE OCHOBHEIE BUABI AESITEILHOCTH
BCErO K/p /p
1 | BBeneHue B CTepeOMETPHIO 23 1 OCHOBHBIE TPOCTPAHCTBEHHBIC Onpenensars MI0OCKOCTh Kak GUrypy, B

¢urypsr. IlousTus crepeomerpuu:

TOUKa, MpsiMasi, MII0CKOCTb,
npoctpancTBO. OCHOBHBIE
MpaBmJIa U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeTbHBIX MPIMbIX
(0Tpe3KoB), cepeAHBI OTPE3KA.
[TonsTHst: mepecekaronecs
IJIOCKOCTH, IT€PECEKAIOITHECS
npsiMasi ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO.
MHororpaHHuKH, U300paKeHHE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIIUX
00BEKTOB. AKCHOMBI
CTEpEOMETPUU U TEePBbIC
cienctust u3 HUX. CriocoObl
3aJJaHus IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaAYCHUS
IPSIMBIX | TI0cKocTel. CeueHusl.
N3o0pakenue ceueHuit
MUPaMUJIBL, Ky0a U IPU3MBIL,
KOTOpPBIC ITPOXOJIAT Yepe3 UX
pEbpa. N3o0paxkenue
TIepPeCeUCHUS TOTYICHHBIX
mockocreil. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU

KOTOPOU BBIIIOJIHSETCS TUIAHUMETPHS.
[enars npocreinme JJoruueckue
BBIBOJIbI U3 AKCHOMATUKH INIOCKOCTH.
ITpuBOIUTE IPUMEPBI PEATIBHBIX
00BEKTOB, HI€aTU3ALUEH KOTOPHIX
ABJIAIOTCS. aKCUOMBI T€OMETPHH.
N3y4arh, IpUMEHATH IPUHLIUIIBI
IIOCTPOEHHUs cedeHu. Mcnonp30BaTh Aiis
IIOCTPOEHHUsI CEYEHUN METOJ CJIE0B,
METO] BHYTPEHHETO NPOEKTUPOBAHUS,
METO/ IIEPEHOCA CEKYIEHN IIOCKOCTH.
Pemars crepeomeTpuueckue 3ajaun: Ha
OIIpEJIECIICHUE BAJIa CEYECHUS U
HAaxO0KJICHUE €ro IJIOLIAH.
AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHHU. Vcrionb30BaTh pu
pELICHUH 3a1a4 CIEAYIOIIe
IUTAaHUMETPUYECKHE (PAKTBI U METOMBIL:
Teopembr Paneca u o
IIPONOPLUMOHAIBHBIX OTPE3KaX.
ANTOpPUTM JEJIEHUs OTPE3Ka Ha N paBHBIX
yacreil. Teopema Menenas.
PaBHOOEIpeHHBIH TPEYTrOJbHUK.
PaBHOCTOPOHHMII TPEYTOIBHUK.
IIpssMOYTONIBHBIN TPEYTOJILHUK.
CBOWMCTBO CpeHEN JIMHUH




useramu. Meroz ciie10B i
noctpoeHus ceueHnii. CBoiictea
IIEPECCUCHUH NPSIMBIX U
mockocrel. [loctpoenne
CeueHMi B mupamuie, Kyoe mo
TpEM TOouKaM Ha péOpax.
Coznianue BBIHOCHBIX UepTekel U
3aMKUCh IIArOB MOCTPOECHUSI.
IToBTOpEHME NIAHUMETPUU.
Teopema 0 IpONOPLMOHATIBHBIX
orpeskax. [Tomobue
TPEyroJbHUKOB. Teopema
Menenas. Pacuérel B CEUCHUSAX Ha
BBIHOCHBIX 4epTrexax. Mcropus
pa3BUTHUS IUTAHUMETPHUH U
CTEPEOMETPUU

TpeyrojabHuKa. CBOHCTBO OMCCEKTPUCHI
yria TpeyrojibHuka. CBOMCTBO MeIMaH
TpeyroibHuKa. [Ipu3Haku mogoous
TpeyroiabHuKoB. [lomy4ars
MPEJICTaBICHHUS 00 OCHOBHBIX dTanax
pa3BUTHS T€OMETPUU KaK COCTaBHOU
gacTtu (PyHIaMEHTa pa3BUTHS
TEXHOJIOTHI1

BzaumHoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE

B3anmuoe pacnosioxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxpeluBaroumecs npsmele.
[Tpu3Haky CKpEIMBAIOIINXCS
npsmbix. [lapannenbHble npsMble
B IIpocTpaHcTBe. Teopema o
CYILLIECTBOBaHUU U
€IMHCTBEHHOCTH MIPSIMOU
IapaJuIeIbHOMN TaHHOM IPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JieKallel Ha
JlaHHOMU npsiMoit. Jlemma o
NepeceyeHNH MapaliesIbHbIX
IPSIMBIX IIOCKOCTBIO.
[TapannenabHOCTB TPEX NPSIMBIX.
Teopema o Tpéx nmapamienbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS IPSIMBbIX.

KnaccugumupoBars B3auMHOe
Pacroj0KeHUE NPSAMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPYS PUCYHKaMU U IPUBOJIS
IIPUMEPBI U3 PEATbHOMN JKU3HU.
Jloka3sIBaTh TEOPEMY O CYIIECTBOBAaHUU
Y €JUHCTBEHHOCTH NapaljIeIbHON
IIPSAMOM, MPOXOAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICXKAILEH Ha JPYrou
IIPSIMOM; JIEMMY O TIEPECEUYECHHUH
IIJIOCKOCTH IBYMs ITapajuielIbHBIMU
MPSMBIMH; TEOPEMY O TPEX
NapauIeIbHBIX IpAMbIX. JlOKa3bIBaTh
MIPU3HAK CKPEUIUBAIOIINXCS MPSMBIX,
TEOPEMY O CKPEIIMBAIOLIUXCS MIPSAMBIX.
JloKa3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB
C COHAIPABIICHHBIMU CTOPOHAMU.
OOBACHATD, UTO Ha3bIBACTCA
NapaJUIEIbHBIM U HEHTPAIbHBIM




[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

napajijiCJIbHOI'O MPOCKTUPOBAHMA.

N3o0pakeHue pa3HbIX GUTyp B
[apaJuIeIbHOMN MPOEKIIH.
[lenTpanbHas NpoeKIus. YToi ¢
COHANPABJICHHBIMU CTOPOHAMH.
Yron Mexay npsamMbeIiMu. 3agaquu
Ha JJ0Ka3aTelbCTBO U
UCCJIEIOBaHNE, CBA3aHHbIC C
PacCIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

IIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS
IPOEKTHPOBAHUE (PUTYP HA INIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapaAJLICIIBHOTO
npoeKTHpoBaHus. M300paxars B
[apaJuIeIbHOMN IIPOEKIIUU pa3HbIe
reomerpuueckue Gurypsl. Pemars
CTEPEOMETPUYECKHE 3a7a4M HA
JIOKa3aTeNNbCTBO U MCCIIEN0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX B
npoctpanctse. [IpoBoauts
JIOKa3aTeJIbHbIEC PACCYKIAEHUS IIPU
pEILIEHNN T€OMETPUYECKUX 3a/1a4,
CBSA3aHHBIX CO B3aUMHBIM
PacrojI0KEHUEM NIPSMBIX B
npoctpancTBe. CpaBHUBATD,
aHAJIN3UPOBAaTh U OLICHUBATh
YTBEPKACHUS C LIENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxneHuid. MonenupoBarh peajlbHbIE
CUTYyallUH, CBA3aHHBIE CO B3aMMHBIM
PacrojI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE, Ha SA3BIKE T€OMETPHH.
HccenenoBars HOCTPOCHHBIE MOAECIIH €
HCIIOJIb30BAHUEM I€OMETPUYECKUX
MOHATHUI U TeopeM, amnmnapara ajareopsl,
uupoBbIX pecypcos. [lonyuars
IIPEJICTABICHHUE O LIEHTPAIBHOM
MIPOEKTUPOBAHUM U 00 UCTOPHUH padboT MO
TEOPUHU NEPCIIEKTUBBI

[TapannenpHOCTh NPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

[lonsiTHA: MapamIenbHOCTh
MPSMON U MJIOCKOCTH B
npoctpanctie. [Ipu3zHak
MapaJJIEIbHOCTH MPSIMOU U
miockocT. CBOMCTBa

KnaccugunupoBats B3auMHOe
pacoaoKeHne MpsIMOil U TIIIOCKOCTH B
IIPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIINE PUMEPHI U3
peanbHOM )Ku3HU. POopMyIIUPOBATH




NapaJUIEIbHOCTU NPSAMOH U
IJIOCKOCTH. ['eomeTpuueckue
3a]1a4M Ha BBIUUCJIEHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIEIbHOCTbIO NPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE.
[ToctpoeHue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapajuieIbHOTO JIPYrod MpsSMOi.
Pacuér oTHOLIECHMIA.
[TapannenpHas nmpoekuus,
IIPUMEHEHHUE JJI IOCTPOEHUS
ceueHuil Kyda u
napayuienenumneaa. CBoncTea
napajuiejenuIesa u Ipu3Msl.
[TapannenbHbIE ITIOCKOCTH.
[Tpu3Haky napajuieaIbHOCTU ABYX
miockocreit. Teopema o
NapajuIeIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOASIIEH Yepe3 TOUKyY, He
MPUHAJISKALYIO TaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE.
CBolicTBa napamuieabHbIX
IJIOCKOCTEH: 0 mapaieIbHOCTH
IPSIMBIX IEPECEUYEHNUS ITPU
MepPECEYCHUH JIBYX
NapauIeIbHBIX TUNIOCKOCTEN
TpeTheil; 00 oTpe3kax
napajuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXIY
NapaJUIEIbHBIMU IIJIOCKOCTSIMU; O

OIIPEAEIIEHUE MTAPAJIIENBHBIX NPSIMON U
IJIOCKOCTH. /{0oKa3pIBaTh NpU3HAK O
napajjiCJIbHOCTH HpSIMOfI U IINIIOCKOCTH,
CBOMCTBA MapaIEIbHOCTH IPSIMOU U
IJIOCKOCTH. Pemars crepeomerpuueckue
3a/1a4v BBIYMCIICHUS U OKA3aTeJIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTBIO MPAMBIX
U IJIOCKOCTEN B pocTpaHcTBe. Pemars
IIPAaKTUYECKUE 3a7a4H HA IOCTPOCHUE
CEYEHUH Ha YepTexax TeTparapa u
napasienenunena. Pemars
CTEPEOMETPUUYECKHE 3a1a4U, CBSI3aHHBIE
C IOCTPOEHUEM CEYEHUH TUIOCKOCTHIO.
[IpoBOIUTH TOTMUECKH KOPPEKTHBIE
JIOKa3aTelIbHbIEC PACCYKIAEHUS IIPU
pELIEHNU T€OMETPUUECKUX 3a1a4
CBSI3aHHBIX C [TAPAJUIEIbHOCTBIO
iockocteil. CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHBIE CUTYALIHNH,
CBSI3aHHBIE C MMAPAJUIEIBHOCTBIO MPSAMOU
U IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJEINPOBATh PE€AIbHbBIE CUTYAIlUH,
CBSI3aHHBIE C MAPAJUIEIBHOCTBIO MPSIMOM
H IIJIOCKOCTH B MPOCTPAHCTBE, HA A3BIKC
reOMETpUn




IIEPECCUECHUH NPSIMOU € JBYMS
IIapAJUIEIbHBIMU IIJIOCKOCTSIMU

[lepneHAUKYISPHOCTD
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBTOpenwue: Teopema [Tudaropa
HAa TJIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa KyOa u
IPSIMOYTOJIBHOT'O
napajuienenunena. Beruncienue
JUIMH OTPE3KOB B KyOe u
PSIMOYTOJIBHOM
napajuieJenumnese.

[leprnieH IUKYNSIPHOCTD MPSMOM U
mockocTy. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
mrockoctu. Teopema o
CYIIIECTBOBAaHHUH U
€AMHCTBEHHOCTH NPSIMOM,
MPOXOJIAIICH Yyepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIJIPHON K IIJIOCKOCTH.
[110CcKOCTH U NEepHEeHIUKYIISIPHBIE
UM TIpsSIMasi B MHOTOTpaHHUKAX.
[leprieHauKyNIAp U HAKIOHHASL.
ITocTpoenune neprneHuKysapa u3
TOYKH Ha npsiMmyro. Teopema o
TpEX MeprneHauKyIspax (mpsamas
u obpatHas). YToa Mexay
CKPELUBAIOIIUMUCS MPSIMBIMH.
[Touck neprneHauKyIIpPHBIX
IPSIMBIX C TIOMOLIBIO
MEePIEeHIUKYISIPHBIX MIOCKOCTEN

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHMUC.

[Toctpoenue ceuenuit kyoa,
IIPU3MBI, TPABWJIBHOM NHPaMHUJIbI

AKTyanu3upoBaTh (PaKThl U METO/bI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHanoruu. PopmyaupoBarhb
OINpECIICHNUS: EPIEHIUKYIIPHBIX
IPSIMBIX B IPOCTPAHCTBE; OIIPEIEICHUE
NPSAMOM, MEPIEHANKYISIPHON K
IJIOCKOCTH. /l0Ka3bIBaTh: JIEMMY O
NEPIEHIUKYIIIPHOCTHU ABYX
NapaJuIeJIbHBIX IPSIMbIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3U MEXY
[apaJuIeIbHOCTBIO MPSAMBIX U UX
NEPIEHIUKYJIIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAKAIOLIYIO
IIPU3HAK NEPIEHIUKYIIPHOCTU IPSIMON U
IIJIOCKOCTH; TEOPEMY O CYILIECTBOBAaHUU U
€IMHCTBEHHOCTH MIPSIMOM, IPOXOASIIEN
yepe3 JaHHYIO TOUKY U
NEPIEHANKYIIAPHON K JaHHON
riockocTH. M300pakaTh B3aUMHO
NEPIEHIUKYIIIPHBIE IPSIMYIO U
10CKOCTh. DOpMyIIHpPOBaTh CBONCTBO
NEPIIEHIUKYJIApa 10 OTHOIIEHUIO K
mockocTH. [lomyyaTs npeacraBieHue o
3HAYEHUH NEPIEHANKYISIpa I APYTUX
oOnacreil Hayku (pu3uKa, JHEpreTHKa,
Ja3epHbIe TEXHOJIOTHH), B peaIbHON
KU3HH (TEXHUKA, OKPY>KarOIIast
oOcTtaHoBKa). JloKa3bIBaTh YTBEPKICHUS,
CBSI3aHHBIE C MPOEKIMEN NMPAMON Ha
IJIOCKOCTh, HETIEPIEHIUKYISIPHYIO K
ATOM npsAMou. [[oka3piBaTh TEOpEMY O
TpEX NEPNEHIUKYIIpax U TEOPEMY




C IOMOILBIO OPTOTOHATIBLHOMN
npoekuu. CummeTpus B
IIPOCTPAHCTBE OTHOCUTEIBHO
iockocty. [Inockoctu
CUMMETpPU B MHOTOTpaHHUKAX.
[Tpu3Hak neprneHAuKyJISpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEZICTBHE CUMMETPUHU.
ITpaBriIbHBIE MHOTOI'PaHHUKH
Pacuér pacctostHuii OT TOUKHU 10
I10ckocTH. CrocoObI OMyCTHTh
HEePIEHANKYIISAPbl: CUMMETpPHUS,
CIBUT TOYKH I10 NTapaJLIECIbHON
npsmMoid. CaBur 1o
HelapaJuleJIbHON IPSIMOH,
U3MEHEHHE PACCTOSHUI

o0OpaTHYyIO TeopeMme 0 TPEX
nepreHauKysipax. [lomyuaTs
MpeICTaBICHHE 00 OPTOTOHATEHOM
POCKTHUPOBAaHUU. [l0Ka3bIBATh TEOPEMY
0 MPOEKIMH TOYKU Ha IpsAMyro. Pemars
CTEpEOMETPUYECKHE 3a1aUH, CBS3aHHBIC
C IEPHEHAUKYJIAPHOCTBIO NPSAMOU U
IockocTu. Pemarpk npukianHeie 3a1a4,
CBsA3aHHBIC C HAXOXIACHUCM
reOMETPHUECKUX BEIHYMH. Pemath
CTEPEOMETPUYCCKHUE 3a/]auH, CBI3aHHBIC
C PUMEHEHUEM TEOPEMBI O TPEX
NEPpNCHAUKYJIApax, HAXOKACHUCM
pacCTOSIHUM, IOCTPOCHUEM TTPOCSKITUIA.
CpaBHI/IBaTI) " aHaJIU3UPOBATb
YTBEPXKIEHHUSI C TICITBIO BBISBICHHS
JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHaIu3upoBaTh U
MO/ICJIMPOBATh Ha SI3bIKE TEOMETPUU
pCaIbHBIC CUTYalluH, CBA3aHHLIC C
NEPICHIUKYIIIPHOCTBIO MPSMOU U
TUIOCKOCTH; HCCIIEIOBATh TIOCTPOCHHBIC
MOJIEJIN, B TOM YHCJIE U C
UCIIOJIb30BAHUEM allapara aireOpbl

VYrael 1 pacCTOsTHUS
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IToBTOpEHME: YroiI MeXIy
IPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYroJIbHUKE, TEOPEMA
KocuHYycOB. [ToBTOpEeHue: yroun
MEXy CKPELMBAIOIIUMUCS
NPSIMBIMH B IIPOCTPAHCTBE.
I'eomeTpuueckue MeToAbI
BBIYHCIIEHUS YIJ1a MEXKIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH aHaNoOruu. PopMyaupoBaTh
OIpeJeNIEHUE IBYTPAHHOTO YIJIa.
Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JMHENHBIX YTJIOB IBYTPAHHOTO yTJja.
KnaccuduuupoBats AByrpaHHbIE YIIIbI B
3aBHCHUMOCTH OT UX I'PaJyCHOM MEpBHI.
dopMyarpoBaTh ONpeeeHIe B3aUMHO
NEPIEHIUKYIJISPHBIX TNIOCKOCTEH.




JIByrpanssiii yroa. CBoHCTBO
JIMHEUHBIX YTJIOB ABYTPAHHOTO
yria. IlepnenaukynsapHsie
m1ockocTH. CBOMCTBA B3aUMHO
NEPIEHIUKYIIPHBIX TUIOCKOCTEH.
[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEM; TeopeEMa O MPSIMOM
MEpECEUEHUS ABYX IIIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThe
III0CKOCTH. [IpsiMOyTOIBHBIN
napajuieNienurme; Kyo,
M3MEpPEHMs], CBOMCTBA
IPSIMOYTOJIBHOT'O
napauienenunena. Teopema o
JMaroHaJIx MPsIMOYTOJIBHOTO
napajuiejenunea 1 ciieJICTBUE U3
Heé. CTepeoMeTpruuecKue U
IIPUKJIAIHBIE 3a/1a4M, CBA3aHHbIC
CO B3aUMHBIM PacOJIOKEHUEM
MPSIMBIX U MIJIOCKOCTH.
IToBTOpEHME: CKPEIUBAIOIIUECS
IpsIMbIE, MTapajiebHbIe
IUIOCKOCTH B CTaHJAPTHBIX
MHOrorpasukax. Ilapa
napajuieIbHbIX MJIOCKOCTEN Ha
CKPEIINBAIOIINXCS MPAMBIX,
paccTosHUE MEXKIY
CKPEIINBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX cUTyanusax. OmyckaHue
MEPIEeHIUKYIIPOB, BHIYUCICHUE
paccTOSTHUM OT TOYKHU JI0 TOUKH;
MIPSIMOM; TIIOCKOCTH. Brruncnenue
paccTOSTHUN MEXTy
CKpEIIHBAIOIIUMHUCS MTPSIMBIMU C

Jloka3pIBaTh TEOPEMY O IPU3HAKE
HEePIEHINKYJIAPHOCTH ABYX IJIOCKOCTEH.
dopMyaMpoBaTh CIEACTBUE (U3
IPU3HAKA) O IEPIEHIUKYIAPHOCTH
IJIOCKOCTH, KOTOpasi EPIEHIUKYIISIpHA
MPSAMOM, M0 KOTOPOH MEePeCceKaroTCs 1B
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIEHHS O €T0
CBOIICTBaxX; TEOpEMY U CIIEJICTBUE U3 HEE
0 JUAroHaJsIX MPSMOYTOJIBHOTO
napasienenunena. Pemars
CTepEOMEeTPUYECKHE 3a1a4Hl, CBA3aHHBIE
C IEPIEHANKYISIPHOCTD IPSIMBIX U
IUIOCKOCTEH, NCIIONb3Ys
TUTAHUMETPUYECKUE PaKThl © METOIBI.
[TpoBOIUTH JTOTMUECKU KOPPEKTHBIE
JI0Ka3aTeJbHbIE PACCYKICHUS PU
pEIIEHNN T€OMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C NEPIIEHIUKYISAPHOCTHIO
IJIOCKOCTEN. AHAIM3UPOBATH U
MOJIEJTMPOBATh Ha SI3bIKE T€OMETPUHU
pealibHbIe CUTYallUH, CBSI3aHHBIE C
NEPIEHINKYIAPHOCTHIO MPSIMBIX U
IJI0CcKOCTeN. MccmenoBaTe MOCTPOECHHBIE
MOJIEJIN, B TOM YHUCJIE U C
MCII0JIb30BaHUEM arrnapaTa aareopsbl.
Pemate npukiagHble 331241, CBSI3aHHbIE
C HaXO0XKJIEHUEM T€OMETPUUYECKUX
BEJIMYHMH




MOMOIIbIO IEPIEHAUKYISIPHOMN
MJIOCKOCTH. TpEXrpaHHBbIil yro,
HEpaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB
JUTsl TPEXTPAHHOTO YTIIa.
DneMeHTHI cheprudecKoit
reOMETPUHU: T€OIC3UYECKUE
JIMHUU Ha 3emiie

MHororpanHuku 7 CucremaTuzanys 3HaHUU: PaboTath ¢ yueOHMKOM: 3a7aBaTh
MHOrOrpaHHyK M €ro 3J1€MEHTBI. | BOIIPOCHI, AEJIaTh 3aMEYaHus,
[Tupamuna. Buas! nupamun. KOMMEHTapUu. AHAJIN3UPOBATh PEIICHUE
[IpaBunbHasg nupamuga. [lpusma. | 3agaun. PucoBaTh BBITYKIIbIE
ITpsimast u HaKJIOHHASI IPU3MBI. MHOT'OTPaHHHKH C 3a1aHHBIMU
IIpaBunpHas npusma. [Ipsamon CBOIICTBaMM; BOCCTAHABJIMBATh OOIINH
napajuleJenunen, BU/| BBIITYKJIOIO MHOTOTPAaHHUKA 10 JBYM
IIPSAMOYTOJIBHBIN ero npoekuusaM. Jlokas3piBaTh CBOKWCTBA
napaenenunes, Kyo. Bolmykible | BBITYKIOIo MHOTOTpaHHUKA. PrcoBaTh
MHOI'OIpaHHMKHU. Teopema BBIITYKJIbIE MHOIOTPAaHHUKH C pa3HOU
Oiinepa. [IpaBunbpHeIEe N SUIIEPOBOM XapaKTEPUCTUKOM;
ITOJIYIIPaBUJIbHBIE HCCIIEN0BATh BO3MOKHOCTH MOITYyYEHUS
MHOT'OI'PaHHUKH pe3ynbTaTa IpU BapbUPOBAHUU JAHHBIX.
Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX
MHOI'OIpaHHUKOB. [InanupoBarts
ITIOCTPOEHHE MPABUIIBHBIX
MHOT'OI'PAHHUKOB Ha ITOBEPXHOCTAX
JIPYTUX NPABWIBHBIX MHOTOIPAaHHHUKOB
BekTopbl B IPOCTpaHCTBE 12 [ToHsATHE BEKTOpaA Ha MIOCKOCTU M | AKTyaIu3UpoBaTh (JaKThl U METOJIbI

B nipoctpanctBe. Cymma u
Pa3sHOCTh BEKTOPOB, MPABHIIO
napauieNienunea, YMHOKEHUE
BEKTOpa Ha YHCII0, pa3ioKeHue
BEKTOpa 10 6a3ucy Tpéx
BEKTOPOB, HE JISKAIIUX B OAHOM

IIJIJAHUMETPHUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHanoruu. Onepuposarb
MOHATUSMHU: BEKTOP HA IJIOCKOCTH U B
IIPOCTPAHCTBE; KOMIUIAHAPHBIE BEKTOPBI.
[TpuBoauTE NpUMepH! HU3HUUECKUX
BEKTOPHBIX BelnynH. OcBanBaTh




miockocTu. CrasipHOe
MIPOU3BE/ICHUE, BBIYMCIICHUE YTIIa
MEXy BEKTOpaMH B
npoctpanctie. [Ipocreitmme
3a/1auu ¢ BEKTOpaMu

MpaBUJIa BBINIOJIHEHUS JIEUCTBUN
CJIO)KEHHUS U BBIYMTAHUS BEKTOPOB,
YMHOKEHHS BEKTOpA Ha YUCIIO.
Jloka3pIBaTh MpU3HAK KOMIUIAHAPHOCTH
TpEX BEKTOPOB. J[0Ka3bIBaTh TEOPEMY O
Pa3IoKEHUH JIFOOOT0 BEKTOPA 10 TPEM
JIAaHHBIM HEKOMILIAHAPHBIM BEKTOPAM

[ToBTOpEeHHE, 0600IICHUE U
cucTeMaTu3alus 3HaHui

O06o0maroiee MOBTOPEHUE
MOHATUI U METOJOB Kypca
reomeTpuu 10 kiacca,
CHCTEMAaTH3aIUs 3HAHUHN.
Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKu U €€ pojib B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemate crepeomerpruueckue 3a1aun Ha
JI0KAa3aTeJIbCTBO MaTeMaTHYECKUX
OTHOIICHUM, HAX0XKICHUE
r€OMETPUUYECKUX BETUYHUH (JIJIUH, YTJIOB,
momajei, oobEMoB). Mcnosb3oBaTh
MIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4
IJIaHUMETPUIECKUEe (DAaKThI U METO/IBI.
[IpoBOAUTH TOTHUUECKH KOPPEKTHHIE
JIOKa3aTeNbHbIE PACCYKICHUS TPU
PEIICHUHU CTEPEOMETPHUUECKUX U
IJIaHUMETpUYecKuX 3a1a4d. CpaBHUBATH U
aHAIM3UPOBAThH PEAIbHBIC CUTYALIMH U
BBISIBJISITh BO3MOYKHOCTD €€
MOJICIIUPOBAHUS Ha S3BIKE TEOMETPHH.
MopenupoBaTh peajibHYyI0 CUTYallUIO Ha
SI3BIKE TEOMETPUU U UCCIIEI0BAThH
MMOCTPOEHHBIE MOJIENH, B TOM UHUCIIE U C
WCIIOJIb30BaHUEM arlapara aireophl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTrpaMMBbI TPU PEIICHUH 3a7a4.
[TonyyaTs pencTaBieHne O TEOMETPUU
KaK O pa3BUBAIOIIEHCS HAYKe,
UCCIIEAYIOIIEH OKPYKAIOIIUN MUD,
CBSI3aHHOM C peaJTbHBIMU O0BEKTAMH,
MTOMOTAIOIIEH PEIINTh peaJbHbIE
KU3HEHHBIC CUTYAI[UU O POJIH
CTEPEOMETPUHU B PA3BUTHUU COBPEMEHHBIX




WHXXEHEPHBIX U KOMITBIOTEPHBIX
TexHoJioruii. CpaBHUBATH U
aHAIM3UPOBATH YTBEPKICHUS C LIETBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccnenoBaTh MOCTPOSHHBIE MOJICIH.
Hcnonb30Bath 1UGPOBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne | Tema KonnuectBo yacoB OCHOBHOE COJIepKaHUE OCHOBHEIE BUABI AESITEILHOCTH
BCErO K/p /p
1 | AnanuTHdeckas TeOMeTpus 15 1 [ToBTOpEHME: KOOPIUHATHI AKTyanu3upoBath (GaKkThl 1 METOJIbI

BEKTOpPA Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, CKAIAPHOE
MIPOU3BEJAECHNUE BEKTOPOB,
BBIYHCIICHHUE YIJIa MEXKIY
BEKTOpPaMU B IPOCTPAHCTBE.
VYpaBHeHUE NPAMOH, NPOXOIAIIEH
4yepes IBE TOYKH. Y PaBHEHHE
IIJIOCKOCTH, HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTpE3Kax.
BekTopHoe nmpousBeeHue.
JInnelinble HEpABEHCTBA,
JMHENHOE IPOrpaMMHUPOBAHUE.
AHaAIMUTUYECKHE METOIbI pacyéTa
yriia Mexay NpsiMbIMU U
TJIOCKOCTSIMU B MHOTOTPaHHUKAX.
dopMyna pacCTOSTHUSA OT TOYKH
JI0 TUNIOCKOCTH B KOOP/IMHATAX.
Haxoxnenue paccrossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe U
MPaBUIILHON UPAMUJIE

IJIJAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHanoruu. CBOIUTH NEHCTBUA
C BEKTOpaMU K aHAJIOTUYHBIM JCHUCTBUAM
C MX KOOpAuHAaTaMu. BcrnoMHUTH
OIIPENETICHUE CKAIPHOTO YMHOXEHUS U
€ro CBOKCTBA. BBIUUCIIATH € TOMOLIBIO
CKQJIIPHOTO YMHOKEHHUS JITITMHBI
BEKTOPOB, YIJIbl MEXy HUMH,
YCTaHaBIMBATh IIEPIIEHIUKYIISIPHOCTD
BEKTOPOB. BBIBOIUTE ypaBHEHUE
IUIOCKOCTH U (POPMYILY pacCTOSIHUS OT
TOYKH JI0 IUIOCKOCTHU. Pemate 3anaun,
coderast KOOpAMHATHBIN U BEKTOPHBIN
Meroasl. IIpoBoauTe norunyecku
KOPPEKTHBIE T0KA3aTEIbHBIC
pacCyXJIeHHUs IIPU PEILICHUU
reOMETPUYECKHX 3a/1a4 Ha IPUMEHEHUE
BEKTOPHOKOOPIAMHATHOI'O METOAA.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE TEOMETPUU PEANIbHBIEC CUTYALIUH,
CBSI3aHHBIE BEKTOPaMU U KOOPJINHATAMH.
HccenenoBars MOCTPOCHHBIE MOJEIH, B
TOM YHCJIE U C UCIIOJIB30BAHUEM
anmapara anreopsl. Micnonp3oBatb
KOMITBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHUSA
MaTE€MaTHKHU




[ToBTOpenue, o6o0IIEeHUE U 15 CedeHus MHOTOIPaHHHUKOB! Ctpouts ceuenus. Pemarp

cHCTeMaTH3alus 3HAHUH CTaHJapTHBIC MHOTOTPaHHUKH, CTepEOMEeTPUYECKHUE 3aJauu Ha
METOJ CJIE€JI0B, CTAaHJapTHHIC JI0Ka3aTeIbCTBO MATEMATHYECKIX
IUIOCKOCTH, TIEPECEYCHNUS MPSIMBIX | OTHOLICHUH, HAX0XKICHNUE
u miockocrei. [lapamiensHbie reOMETPUUYECKUX BEJIIMYMH (IUIMH, YIJIOB,
HpSMBIE U TUIOCKOCTH: iomaei, 0opEémMoB). Mcrons3oBars
napajJiesibHbIe CeUYSHHs, PacYET IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3aa4
OTHOUICHUH, YTIIBI MEXKITY IUITAHUMETPUYECKHE (DaKTHl U METOIBI.
CKPEILIMBAOIIUMUCS MPSIMBIMH. [TpoBOIUTH TOTHUECKU KOPPEKTHBIC
[lepnienauKyIsIpHBIE IPSIMBIE U JIOKa3aTeIbHbIC PACCYKICHUS TIPH
IUIOCKOCTH: CTaHAAPTHBIE Mapbl PELICHUH CTEPEOMETPUIECKHX 3a/1a4.
NEepPIEeHAMKYISIPHBIX IUIOCKOcTel | CpaBHUBATh U aHAIM3UPOBATH peajbHbIC
U MIPSIMBIX, CHMMETPHUH CUTYAIlMH U BBISBIISTH BO3MOYKHOCTH €€
MHOTOTPaHHHUKOB, TEOpeMa O TPEX | MOJCITHUPOBAHUS HA S3BIKE TEOMETPHUHU.
NEepIEHANKYIIAPax, BBIYACICHUT | MoJenupoBaTh peajbHyI0 CUTYaIHIo Ha
JUTUH B MHOTOTPaHHHKAX. SI3BIKE TEOMETPUH U MCCIIEA0BATh
[ToBTOpEHUe: mionaIu MIOCTPOCHHBIE MOJICNIH, B TOM YHCIIE U C
MHOTOYTOJILHUKOB, ()OPMYJIBI UTsl | UCTIOIB30BAaHUEM arapaTa ainreopsl.
IUTOIIAIeH, COOOpasKeHHS Hcnonp30BaTh KOMIBIOTEPHBIE
noxo6us. [Tnomann ceuenunit MPOTPaMMBI IIPH PEIICHUH 33124
MHOT'OI'PaHHHUKOB: TUIOIIAH
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00Us

OO0BEM MHOTOrpaHHUKA 17 O06BéMm Tena. O0BEM CB000/1HO ONIEpUPOBATH MOHATUSAMMU:

MPSIMOYTOJIBHOTO
napajuienenumnena. 3agadu oo
yZIBOEHUU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUH yTIIa.
CrepeomeTpuiecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napayuienenunena. [Ipuknagasie
3aJ1a4M, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMa

00BEM Tena, 00bEM MPSIMOYTOILHOTO
napaienenunena. @opmynupoBaTh
OCHOBHEIE CBOMCTBA 00BHEMOB.
Jloka3bIBaTh TeopeMy 00 00bEMe
MPSIMOYTOJIBHOTO TIapaJuIeTIeTIHIIC 1A,
cnencTeus u3 Hee. Paspesars
MHOTOTPaHHUKH, TIEPEKIIaIbIBATH YaCTH.
Pemmath crepeomeTpruueckue 3aaauu,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuIeTIenuIe 1a,




IPSIMOYTOJILHOTO
napayuienenunena. O6bém
IIPSAMOM IIPU3MBI.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIUMCIICHUEM
00BEMOB MPSMOI IPU3MBI.
[TpuknaaHble 3aa4u, CBI3aHHbIC
¢ 00bEMOM IIPSIMOM TTIPU3MBL.
Brruncnenue o0bEMOB Tel ©
MOMOMUIBIO ONIPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHON
pU3MBIL, TupaMuisl. opmyna
00béMa mpamuiel. OTHOIIEHUE
00bEMOB IMUPaMHU/L C OOIITUM
yriom. CTepeoMeTpuuecKue
3aJ1a4u, CBA3aHHbBIE C 00bEMaMU
HAKJIOHHOHW MPU3MBI, THPAMHU/IBI.
IIpukiagHeie 3ana4u 110 TEME
«O0BEMBI TEN», CBSI3aHHBIE C
00BEMOM HAKJIOHHOMN MPU3MBI,
nupamusl. [Ipumenenue
00bEéMOB. Brruucnenue
pacCTOsIHUS 10 MIOCKOCTH

npusMbl. CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHaIu3upoBaTh 1
MOJICJIUPOBATH Ha SI3BIKE T€OMETPUHU
peabHble CUTyalluu, CBA3aHHBIE C
00BEMOM MPSMOYTOIBHOTO
napajuiejenunesa, Npru3Msbl, IUPaMUBbL.
UccnenoBats NOCTPOCHHBIE MOJEIIH, B
TOM YHCJIE€ U C UCIOJIb30BAHUEM
anmapara anreopbl. BEIBOAUTH OCHOBHYIO
UHTETPpaIbHYIO (OpMYITy ISt
BBIUUCIICHHS 00bEMOB Teil. JloKa3bIBaTh
TeopeMy 00 00bEMe HAKJIOHHOM MPU3MBI
Ha IIpUMEpPE TPEYTrOJIbHOU MPU3MBI U TS
MIPOU3BOJIbHON NpU3MBbI. JlOKa3bIBaTh
Teopemy: 00 00bEME TUpaMuIbl,
dbopMyIupOBaTh CIEACTBUS U3 HEE:
00BEM yceu€HHON mupaMuIsl. BEIBOIUTH
bopmymy JUIsl BEIYUCICHUS] 00BEMOB
YCCUEHHOU MMUPAMHUIBI

Tena BpameHus

24

[MunuHapryeckas MOBEPXHOCTb,
00pa3yromue MUINHIPUIECKOM
nosepxHoctu. Humuuap. Ipsamon
Kpyrosou nunusAp. [lnomans
MIOBEPXHOCTH LIWJINHAPA.
KoHnueckas moBepXHOCTS,
o0pa3yrore KOHUIeCKOn
noBepxHocth. Konyc. Ceuenue
KOHYCa IJI0CKOCTBIO,
MapasuiebHOMN MIIOCKOCTH
OCHOBaHUs. Y CEUEHHBIN KOHYC.

CB0OOHO ONIEPUPOBATH MOHATHIMHU:
III/IJ'II/IH)IpI/ILIeCKaH HOBerHOCTI),
muMHIp. M3ydats crocoObl momydeHus
HHHHHHpH‘IGCKOﬁ HOBerHOCTI/I,
nunHIpa. U300paxaTs HUITUHAP U €T0
CeueHUs MI0CKOCThI0. CBOOOHO
OTIepUPOBATH MOHITHSIMH: KOHUYECKAs
ITOBEPXHOCTh, KOHYC, YCEUYEHHBIN KOHYC.
N3y4ath criocoObl OMydeHus
KOHHYECKOW ITOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €r0 CEUCHHUS




N300paxeHne KOHyCOB U
yceu€HHBIX KOHYcoB. [Lmomans
OOKOBOI1 IOBEPXHOCTH U NOJHOM
MOBEPXHOCTU KOHYCA.
CrepeomeTpuyuecKue 3a1auu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHU LUIUHAPA,
konyca. [Ipukiagasie 3anaun,
cBs3aHHbIe ¢ mumuHApoM. Cdepa
u map. [lepeceuenue cdepsl u
mapa ¢ IiockocTbio. Kacanue
mapa 1 cepsl mI0ckocTho. Bun
U U300pakeHue mapa. Y paBHEHUE
cthepsl. [Lmomans chepor u e
yacreil. Cummetpust cepsl u
mrapa. CtepeomMeTpudeckue
3aJ]auy Ha J0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIE CO
cdepoit U mapoM, IOCTPOSHUEM
UX CEYEHHUH IIIOCKOCTBIO.
[Tpuknanubie 3a1a4u, CBI3aHHBIC
co cepoit U mapom.
[ToBTOpEHME: OKPYKHOCTH Ha
TUTOCKOCTH, BEIYMCIICHUS B
OKPY)KHOCTH, CTaH/IapTHBIE
nmoxo0us. Paznuuusie
KOMOWHAIMK TeJl BPALICHUS U
MHOTOTPaHHHUKOB. 3a/1a4u 10
teme «Tena u moBepxXHOCTH
BpAIICHUS»

IUIOCKOCTBIO, IPOXOASILEN Yepes3 0Ch, U
IUIOCKOCTBIO, MEPIEHIUKYIISIPHON K OCH.
BeiBoauTh (hOpMyIIbI 17151 BBIYUCIICHUS
OOKOBOM M IOJTHOW MTOBEPXHOCTEH T
BpallleHus1. Pemate crepeomeTpuyeckue
3aJjauu, CBA3aHHBIE C T€JIaMU BPALCHHUS,
HaXO0XIEHNEM IUIOIIa i OOKOBOH U
[IOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
ceyeHuil. Mcnonp30BaTh Ipy pelieHun
3ajJjay IIaHUMeTpUUYeckue (GakThl U
MeToibl. CpaBHUBATh U aHAJIM3UPOBATH
YTBEPXKIEHHUS C 1IEIIBIO BISABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxIeHui. AHaIM3UpOBaTh U
MOJIETTMPOBATh Ha SI3bIKE T€OMETPUU
peabHble CUTYyalluH, CBA3aHHBIE C
KOHYCOM M nwimHIpoMm. Mccnenosars
IIOCTPOEHHBIE MOJIENIU, B TOM YHCJIE U C
UCIOJIb30BaHUEM allnapaTa ajareopsl
AKTyanu3upoBath (paKTbl 1 METO/IbI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
POBOAUTH aHanoruu. CBoGOIHO
OIepHpOBATh NOHATHAMMU: cdepa U 1ap,
LEHTP, paauyc, tuaMeTp chepsl U mapa.
HccnenoBaTh B3aMMHOE PACIIONOKEHHUE
cdepsl U mockocTu. PopMyIHPOBATH
OIpEEIIEHNE KAacaTeIbHOM IIIOCKOCTH K
cgepe. Jloka3pIBaTh TEOPEMBI O CBOMCTBE
Y TIpU3HAKE KacaTeJIbHOM MJIOCKOCTH.
BreiBonuTh (hopMyity 7151 BEIYMCIICHUS
iomaau cepsl yepes pagunyc chepsl.
Pemarsb crepeomeTpruueckue 3aaauu,
CBsI3aHHBIE CO chpepoit U 1apom,
HaxO0JKJICHWEM TI1omaau chepsl u eé




YacTel, OCTPOCHUEM CeueHH chephl U
mrapa. AHaJTM3UPOBaTh U MOJICITUPOBATh
Ha SI3BIKE TEOMETPHH PEajbHbIC
CUTYAIIMH, CBSI3aHHBIE C IIAPOM H
cdepoii. Pemrate mpocTeie 3a1a4, B
KOTOPBIX (PUTYPUPYIOT KOMOMHAILIUY TEJ
BpAICHHUS 1 MHOTOTPAaHHUKOB.
Vcrionp30BaTh Npy pEIICHUY 33134,
CBSI3aHHBIX CO Cepoil u mapom,
TUTAHUMETPUYECKUE PaKThl B METOJIbI.
Pemrats crepeomerprueckue 3a1a4m,
CBSI3aHHBIC C TEJIAMU BpAIICHUS,
MMOCTPOCHHUEM CEUYCHUH TEIl BPAIICHUS, C
KOMOWHAIIMSIMU TEJl BPALICHUS U
MHOTOIPaHHHUKOB. [IpOBOUTH JTOrHYCCKH
KOPPEKTHBIC TOKa3aTeIIbHbIC
pacCyKICHHUS TIPU PEIICHUN
rE€OMETPHUCCKUX 33/1a4, CBSI3aHHBIX C
NEPIEHIUKYIIPHOCTBIO IJIOCKOCTEH.
AHaJIN3UPOBATH ¥ MOJICIIUPOBATH HA
SI3BIKE TEOMETPUHU PEAIbHBIC CUTYAIINH,
CBSI3aHHBIEC C MHOTOTPaHHUKAMH.
HccnenoBaTh MOCTPOCHHBIE MOJICTH, B
TOM YHUCJIC U C HCIIOTH30BAaHHEM
ammapara anreopbl

[Tnomany noBepxHOCTU U
00BEMBI KPYTJIBIX TET

O6wém nununaapa. Teopema 00
00BEME MPSAMOTO IMIUHIPA.
ITnomanay 60KOBOI M IMOJIHOM
MTOBEPXHOCTH IMIIMH/IPA.
Brruncienne 00bEMOB Te €
TTOMOIIBIO OTMIPEIEIIEHHOTO
uHTerpaia. O6sEM KoHyca.
ITmomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCA.

CB000/1HO ONIEpUPOBATH MOHATUSAMMU:
00BEM Tena, MII0IIa b TTOBEPXHOCTH.
®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB. Jloka3bIBaTh TEOPEMBI: 00
00BbEMe IuIIMHApa; 06 00bEMeE KOHYyCA.
BreiBoauTh (hOpMyIIbI 17151 BEIUMCIICHUS
00BbEMa yceu€HHOTO KOHYCa.
Uccnenosats MOCTPOCHHBIE MOJIEIIH, B
TOM YHCJI€ U C UCIOJIb30BAHUEM




CrepeomeTpuyieckue 3aj1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BbEMOB IMJIMH/Ipa, KOHYCA.
[Tpuknannele 3a1a4u 10 TEME
«O0OBEMBI U TUTOIIATH
noBepxHocTel Ten. O0BEM mapa

U IapoBoro cekropa. Teopema 00

00béme mapa. [lnomanb chepsl.
CrepeomeTpuiecKkue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB 11apa, I1apOBOTO
CErMEeHTa, IIapOBOT0 CEKTOPA.
[Ipukiagaeie 3aga4u 110 TEME
«O0BEMBI TEN», CBSI3aHHBIE C
00BEMOM I1apa U IJIOIIA/IbIO
ctepsl. COOTHOLICHUS MEXKTY
IJIOIIAIIMH ITOBEPXHOCTEN U
00BEMaMu TOAOOHBIX Tell.

[Tono6HbIe Tena B MPOCTPAHCTBE.

N3menenue o0bEMa npu
nonobun. CtepeoMeTpruecKre
3aJ]a41, CBI3aHHEIC C
BBIYHCIICHHEM 00BEMOB T U
IJIOMIAAe TOBEPXHOCTEN

anmnapara ajnreopbl. 3HaTh BO3MOKHOCTHU
pelleHus 3a1a4 Ha IOCTPOCHUE
LHUPKYJIEM U JIMHENKOM, O KIIACCUYECKHUX
Hepa3pemuMbIx 3a1adax. CBoOOIHO
ONEPUPOBATH MOHATUSMHU: IIAPOBOU
CETrMEHT, IIapOBOM CIIOH, IIapOBOi
CEKTOp, OCHOBAHUE U BBICOTA CETMEHTA,
OCHOBaHHUE M BBICOTA HIAPOBOTO CIIOSL.
BeBoauTh (hOpMYyITBI 17151 HAXOXKICHUS
00BEMOB 1IaPOBOTO CETMEHTA, IIAPOBOT0O
CeKTopa, Iiomaau cgepsol. Jloka3piBaTh
TeopeMy 00 06béMe m1apa. Pemats
CTEPEOMETPUYECKHUE 3a1a4UH, CBSI3aHHBIE
¢ 00BEMOM I1apa, MAapOBOr0 CErMEHTa,
IIApOBOTO CEKTOPA, IIOUIA/IbI0 CEpHI.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPKJICHHUS C 1IEJIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHAIU3UPOBATH U
MOJIETIMPOBATh Ha SI3bIKE T€OMETPUU
peallbHbIe CUTYAIlUH, CBS3aHHBIE C
00BEMOM 11apa, 11apOBOI0 CETMEHTA,
IIapOBOT'0 CErMEHTa, IUIOIAbI0 chepsl.
CB0OOOJHO ONEpHUPOBATH MOHITHEM:

1o J00HbIE TeJa B IPOCTPAHCTBE.
Bbruncnsate 00bEMBI TEI ¢ TOMOIIBIO
onpenenéHHoro uHTerpania. Pemars
CTEepEOMETPUYECKHUE 3aaUH, CBI3aHHbIE
C COOTHOIIEHUSIMU MEXY MIOIAIIMU
MMOBEPXHOCTEH U 00bEMaMH MTOTOOHBIX
ten. [IpoBOAUTE TOrHYeCKN KOPPEKTHBIE
JI0Ka3aTeNlbHbIE PACCYKICHUS MPU
pEIIeHNU TEOMETPUUECKUX 3a/1aY,
CBS3aHHBIX C BBIUHCICHHEM 00BEMOB TEI




C IIOMOILBIO ONPEAECIEHHOIO HHTErpaIa,
HAaX0KJICHUEM COOTHOLLUEHUS MEXKIY
IJIOIA/IIMU TTOBEPXHOCTEN U 00bEMaMK
MOIOOHBIX Tel. AHATU3UPOBATH U
MOJIEJIMPOBATh HA SI3bIKE TEOMETPHUU
peabHble CUTyalluu, CBA3aHHBIE C
00BEMaMU ¥ OBEPXHOCTSIMH TEJ, Ha
JI0Ka3aTeJIbCTBO U HAa HaXOKJIEHUE
r€OMETPUYECKUX BEIUYUH

JIBMKEeHUS

JIBM>KeHUsI MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obume
CBOMCTBA IBMKCHUIU. Buabl
JIBUKCHUI: TTapalieIbHbIN
MEPEHOC, IEHTPAJIbHAS
CUMMETpPHS, 3epKaJIbHas
CHMMETpPHUS, IOBOPOT BOKPYT
npsimoit. [IpeoOpazoBanus
nonobwust. [Ipsmas u chepa
Oiinepa. ['eomeTpruueckue 3a1aun
Ha IPUMEHEHNE JBUKEHUS

[IpumeHsTh NpaBusIa BBITTOTHEHUS
JNEUCTBHUH CI0KEHHUS 1 BEIUYMTAHUSI
BEKTOPOB, YMHOKE€HHUSI BEKTOPA HA YUCIIO
MIpH peleHuu 3aaad. Haxoaute
KOOPJIMHATHI BEKTOpa B JAaHHOM 0asuce
CTPOUTH BEKTOP IO €ro KOOPAUHATAM.
BcnoMuuTh onpeiesieHue CKaJIsipHOTO
YMHOKEHHS U €ro CBOMCTBA. BhrunuciasaTh
C IOMOILBIO CKaJISIPHOTO YMHOXEHUS
JUTMHBI BEKTOPOB, YIJIbl MEXKY HUMH,
yYCTaHaBIUBATh MEPIEHIUKYISIPHOCTD
BEKTOPOB. AHaJIU3UPOBATh U
MOJIEJIUPOBATH HA SI3bIKE T€OMETPUHU
peanbHbIE CUTYAIlUH, CBA3aHHBIE C
(bU3MYECKUMU BEKTOPHBIMH BETHYMHAMH.
Hcnonp30Bath Mpu pelieHnu 3aiad,
CBSI3aHHBIX C BEKTOPAMH B POCTPAHCTBE,
MJIaHUMETpUYEeCKre (DaKThl U METO/IBI.
CB0OOHO ONIEPUPOBATH MOHATHIMHU:
0TOOpaXKeHHE MPOCTPAHCTBA Ha ceOsl,
JIBJKEHHE MPOCTPAHCTBA; [IEHTPAJIbHAS,
oceBasi U 3epKaJIbHAasi CAMMETPHH,
napajuieIbHbIN MEPEeHOC; PaBEHCTBO U
noao6ue ¢uryp. JlokaszpiBaTh
YTBEPKJICHHSI O TOM, UTO IIEHTpaJIbHAs,




oceBasi ¥ 3epKajibHass CHMMETPHH,
napauIebHBIN MEPEHOC SIBISIOTCS
JABUXCHHUSIMU. Brimonaare
npeobpazoBanust mog00us. OnepupoBaTh
MOHATHSIMHE: TIpsiMasi U cpepa Diinepa.
Perath reoMeTpuueCcKHe 3a1a49K C
HUCIIOJIB30BAHUEM I[BH)KCHHﬁ.
Hcnonp30Bath MpH PEHICHUH 331349
JIBUKECHHUsI IPOCTPAHCTBA U UX CBOWCTBA

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui
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O06o0matroiee MOBTOPEHUE
MOHATUI U METOJOB Kypca
reomeTpuu 10-11 kiaccos,
CHUCTeMaTU3als 3HaHU.
HcTopust pa3BUTHS CTEPEOMETPHUH
KaK HayKu U €€ pojib B Pa3BUTUH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemate crepeomerpruyeckue 3a1aun Ha
JI0KA3aTeJIbCTBO MaTEeMAaTHIECKUX
OTHOIICHUM, HAX0XKJICHUE
r€OMETPUUYECKUX BEITUYHUH (JIJIUH, YTJIOB,
momajei, oobEMoB). Mcnosp3oBaTh
MIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4
IJIaHUMETPUYECKHEe (DAaKThI U METO/IBI.
[IpoBOAUTH TOTUYECKH KOPPEKTHHIE
JIOKa3aTeNbHbIE PACCYKICHUS PU
PEIICHUHU CTEPEOMETPUUECCKUX U
IJIaHUMETpUYecKuX 3a1a4. CpaBHUBATh U
aHATM3UPOBATh PEATbHBIE CUTYAIINH U
BBISIBJISITh BO3MOYKHOCTD €€
MOJICIIUPOBAHUS Ha S3BIKE TEOMETPHH.
MopenupoBaTh peajibHYyI0 CUTYallUIO Ha
SI3BIKE TEOMETPUU U UCCIIEI0BATH
MMOCTPOEHHBIE MOJIENH, B TOM YHUCJIE U C
WCIIOJIb30BAaHUEM alllapara aareophl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTrpaMMBbl TPU PEIICHUH 3a7a4.
[TonyyaTs mpencTaBiieHHE O TEOMETPUU
KaK O pa3BUBAOIICHCS HAYKe,
UCCIIEAYIOIIEH OKPYKAOIIUN MUD,
CBSI3aHHOM C peaTbHBIMU O0OBEKTAMH,
MOMOTAIOIIEH PEIINTh PEeATbHbI




JKU3HEHHBIE CUTYAIlUU O POJIU
CTEPEOMETPHHU B PA3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME




5. HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
No | Tema ypoka Kontponbnsie | [Ipaktuueckue | SLLOP
paboThI paboThI
1 OcHOBHBIE MIpaBUJIa https://resh.edu.ru/subject/

M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapajuIebHBIX TPSIMBIX
(OTpe3KOB), cepearHBI
OTpe3Ka

[TonsaTHSs cTEepeoMeTpun:
TOYKa, TIpsiMasl,
TUIOCKOCT,
MIPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIA
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeaArHBI
OTpe3Ka

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

Ilonstus:
MepeceKarnmecs
IUIOCKOCTH,
MEepECEKAOIINEC MpsMas
H TIJIOCKOCTB;
MOJYIPOCTPAHCTBO

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

Ilonstus:
MepeceKarnmecs
MJIOCKOCTH,
MEepPECEKAOIINECS MpsIMas
U TIOCKOCTB;
MOJYIIPOCTPAHCTBO

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

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIINX
00BEKTOB

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

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOINX
00BEKTOB

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

AXCHOMBI CTCPCOMCTPUUN
" IICPBLIC CIICACTBUA U3
HHUX

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



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

AKCHOMBI CTEPEOMETPUN
U TIEpPBBIE CIEACTBUS U3
HUX

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

AKCHOMBI CTEpeOMEeTpUn
U TIEPBbIE CIEACTBUS U3
Hux. CrocoOsl 3ajaHus
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U
IIJIOCKOCTEN

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

10

N3o0paxenue cedeHmit
MUpPaMUJIbI, KyOa u
MPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 uxX
pEbpa. N3o0pakenue
nepeceueHust
MTOJTY9E€HHBIX
IJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX CECUCHUI
pa3HBIMH [IBETAMHU

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

11

N3ob6paxenue cedeHuit
MUpaMUJIbI, KyOa u
MIPU3MBI, KOTOpPbIE
MIPOXOAAT Yepe3 Ux
pé6pa. N3o0pakeHune
IIEpECCUECHUS
ITOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX CEUCHUM
pa3HbIMM LIBETaMU

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

12

N3o0pakenue ceueHunit
MUpaMHJIbI, KyOa U
MIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 ux
pé6pa. Uzobpaxenue
IIepeceyeHUs
MTOJTY9IEHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETAMHU

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

13

N3o6paxeHune cedeHuit
MMpaMHIbl, KyOa 1
MPU3MBI, KOTOPBIE
MPOXOJISIT Yepe3 ux
pebpa. N3o0pakenue
nepeceYeHust
MIOJTY4YEHHBIX

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



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

IJIOCKOCTEM.
PackpaivBan ue
IMOCTPOEHHBIX CEUYECHUH
pa3HBIMU LIBETAMH

14

Meton cnenoB id
MTOCTPOCHHUS CEUCHUN

https://resh.edu.

ru/subject/

15

Meron cnenos mis
MOCTPOCHUSI CCUCHHH.
CaoiicTBa niepeceyeHnit
OPSMBIX U ITIOCKOCTEN

https://resh.edu.

ru/subject/

16

Meron cnenos mis
MOCTPOCHUSI CCUCHHH.
CoiicTBa niepeceyeHnit
OPSMBIX U IITIOCKOCTEN

https://resh.edu.

ru/subject/

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanue BBIHOCHBIX
YEepTEKEN U 3aIUCh
1IaroB IOCTPOCHHUS

https://resh.edu.

ru/subject/

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanue BBIHOCHBIX
YEepTEKEN U 3aIUCh
1IaroB IOCTPOCHHUS

https://resh.edu.

ru/subject/

19

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3naHne BBIHOCHBIX
YepTEeKEN U 3aIUCh
II1ar0B MOCTPOSHUS

https://resh.edu.

ru/subject/

20

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTEeKEN U 3aIUCh
II1ar0B MOCTPOSHUS

https://resh.edu.

ru/subject/

21

IToBTOpEeHHE
mIaHuMerpuu: Teopema
0 MPONIOPLIMOHAIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

https://resh.edu.

ru/subject/

22

[ToBTOpeHue
maHuMerpuu: Teopema
Menenas. PacueTs B
CEYECHMAX HAa BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU
U CTEPEOMETPUH

https://resh.edu.

ru/subject/



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

23

KontponsHas pabora
" AKCUOMBI
crepeomerpuu. Ceuenus"

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

24

B3aumnoe
PacToI0KEeHUE MPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaroiuecs
npsmbie. [Ipuznaku
CKPEIIHBAIOIINXCS
npsambix. [Tapannenbubie
MIPSIMBIC B IPOCTPAHCTBE

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

25

Teopema o
CYILIECTBOBAHUH U
€IMHCTBEHHOCTH MPSMO
MapayieIbHON JaHHOU
MpAMOM, MpoxXoAsIIeH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JIe)KaIler Ha TaHHOM
npsmoii. Jlemma o
TepeceueHN
MapauieNbHbIX IPSIMbIX
TIJIOCKOCTBIO

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

26

[TapamnenbHOCTb TpEX
npsAMbIX. Teopema o TpEx
MapaJUICIbHBIX IPSAMBIX.
Teopema o
CKPEILNBAIOIINXCS
MIPAMBIX

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

27

[TapamensHoe
MIPOEKTHPOBAHHE.
OcHoBHBIE CBOWCTBA
napaieIbHOTO
MIPOEKTUPOBAHMUS.
N300paxkeHne pa3HbIX
¢buryp B napajuieabHOR
MPOCKITNH

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

28

LlenTpanpHas npoekuus.
VYronc
COHAITpaBJICHHBIMU
CTOpPOHAMU. YTOJ MEXIY
PSIMBIMH

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

29

3agaun Ha
JIOKa3aTeJIbCTBO U
HCCIIE0BaHNE,
CBSI3aHHBIE C
pacnonomeHHeM pr[MI)IX
B IIPOCTPAHCTBE

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

30

Tlousarus:
MAPAIIENBHOCTD NPSAMOM

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



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

U IIJIOCKOCTHU B
npoctpaHctBe. [Ipusnak

MapaJUIEIbHOCT U IPSIMOU

U mwiockoctu. CBoiicTBa
NapaJUIEIbHOCTH IIPSIMOU
U IUIOCKOCTH

31

['eomeTpuueckue 3amaun
Ha BBIYHMCIICHUE U
JI0Ka3aTelIbCTBO,
CBSA3aHHBIE C
[1apaJUIEIbHOCTBIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

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

32

[Toctpoenue ceuenus,
MIPOXOASIIETO Yepe3
JAHHYIO IPSIMYIO Ha
yepTexe u
MapajuieJIbHOTO APYron
npsMoi. Pacuér
OTHOLUEHUH

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

33

[TapannenpHas
MIPOEKLHUs, IPUMEHEHUE
JUISL TIOCTPOEHUS CEUCHUI
KyOa u
napajuieJenuIea.
CaoiicTBa
napajuieienunena u
MIPU3MBI

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

34

[TapannensHble
mockocTH. [IpusHaku
MapajuieTIbHOCTH JABYX
IIOCKOCTEHN

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

35

Teopema o
MapajieIbHOCTH U
€IMHCTBEHHOCTHU
MIJIOCKOCTH, MPOXOAIIEN
4yepe3 TOUKY, He
MIPUHAICIKALLYIO
JTaHHOM INIOCKOCTH B
CIACICTBUS U3 HEE

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

36

CBolicTBa mapayiebHbIX
IIJIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX
IepeceueHus npu
MepeceyeHnu IByX
HapajuIeIbHbIX
IIJIOCKOCTEN TpEeTher

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

37

CBoiicTBa mapaienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajieNIbHbIX MPSMBIX,

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



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

3aKJIFOYEHHBIX MEXKITY
napasieaIbHbIMU
MIIOCKOCTSIMH, O
MEePECEUCHUU TIPSIMOM C
JIBYMsI IIapajuIeIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpenue: Teopema
[Tudaropa Ha MIOCKOCTH

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

39

IToBTOpEHuUE:
TPUTOHOMETPHS
IIPSIMOYT'OJIBHOTO
TPEYrOJIbHUKA

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

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napajulenenumnena

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

41

Beruncienue aimH
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM

napajulesenunee

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

42

[lepneHUKyYISPHOCTH
IIPSIMOM U TUIOCKOCTH.
IIpuznak
NEPIEHUKYISIPHOCTH
PSIMOM M IJIOCKOCTH

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

43

[lepneHuKyIsIpHOCTD
IIPSIMOMN U TUIOCKOCTH.
[Ipu3nax
MEePIEHJUKYISPHOCTH
IIPSIMOM U INIOCKOCTH

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

44

Teopema o
CYLIECTBOBAHHUHU U
C€ANHCTBCHHOCTHU
MIPSIMOM, IPOXOASIIEN
4yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

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

45

ITmockoctn n
MEepHEHUKYISIPHBIE UM
NIpSIMBIE B
MHOT'OTPaHHUKAX

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

46

ITmockoctn n
MepHeHIUKYISIPHbIE UM
NpsSIMBIE B
MHOT'OTPaHHUKAX

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

47

[lepnenaukynsp u
HaksoHHas. [loctpoenue
MEPIEHIUKYIISPA U3
TOYKH Ha MPSMYIO

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



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

48

Ilepnenpukymsp u
HaksoHHas. [loctpoenue
NIEPIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO

https://resh.edu.

ru/subject/

49

Teopema o Tpéx
MePIEeHIUKYIIApax
(mpsimast 1 oOpaTHasi)

https://resh.edu.

ru/subject/

50

Teopema o Tpéx
MEPIICHIUKYIIPaxX
(npsimast m oOpaTHas)

https://resh.edu.

ru/subject/

51

Yron mexny
CKPEITUBAIOIIMMHCS
PSIMBIMU

https://resh.edu.

ru/subject/

52

ITouck
MePIEHIUKYISIPHBIX
MPSMBIX C IIOMOIIBIO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

https://resh.edu.

ru/subject/

53

OproronanbHoe
IPOCKTUPOBAHUE

https://resh.edu.

ru/subject/

54

[Toctpoenue ceueHuit
Ky0a, IPU3MBI,
MPaBUIILHON TUPAMUJIBI C
MIOMOILBIO
OpPTOrOHAJILHOU
MIPOEKLUU

https://resh.edu.

ru/subject/

55

[TocTpoenue ceuenunii
Ky0a, IpU3MBl,
MPaBUIILHON TUPAMU/IBI C
ITOMOIIBIO
OpPTOTOHAJILHOU
MIPOECKLIUH

https://resh.edu.

ru/subject/

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockoctu. [limockoctu
CUMMETpUH B
MHOTOTpaHHUKAX

https://resh.edu.

ru/subject/

57

IIpusnax
MEPIEHUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHH

https://resh.edu.

ru/subject/

58

IIpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IIJIOCKOCTH

https://resh.edu.

ru/subject/

59

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IIJI0OCKOCTH

https://resh.edu.

ru/subject/



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

60

CriocoObl OMyCTUTH
MePIEeHIUKYIISAPHI:
CUMMETpUS, CIIBUT TOUKU
10 NapajieIbHON
IpsIMOI

https://resh.edu.

ru/subject/

61

Casur 1o
HelapajuleJIbHON
NPpAMOM, U3MEHEHUE
pacCTOHUMI

https://resh.edu.

ru/subject/

62

KonTponbnas pabora
"B3aumnoe
pacrosoKeHue MPSMbIX U
IUIOCKOCTEN B
npocTtpaHcTae"

https://resh.edu.

ru/subject/

63

IToBTOpEHuUeE: yroa
MEXy IPSAMbIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IMPOMU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA
KOCHHYCOB

https://resh.edu.

ru/subject/

64

[ToBTOpEHUE: yroa
MEXIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B
MIPOCTPAHCTBE

https://resh.edu.

ru/subject/

65

I'eomeTpuueckue MeToabl
BBIYMCIICHUS YIJIa MEXY
MPSIMBIMU B
MHOT'OTPaHHUKAX

https://resh.edu.

ru/subject/

66

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHEHHBIX

YIJI0B ABYTPAHHOIO yria

https://resh.edu.

ru/subject/

67

[IepnenaukynsapHsie
miockoct. CBolicTBa
B3aMMHO
MePIEHIUKYISIPHBIX
IIOCKOCTEH

https://resh.edu.

ru/subject/

68

IIpusnax
MEPIEH UK YISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O
MPSIMOM NIEPECEUEHHUS
JIBYX TJIOCKOCTEN
MePIEeHIUKYISPHBIX
TPEThEN MIIOCKOCTH

https://resh.edu.

ru/subject/

69

[IpssMoyTonbHBIM
napaiesienumnesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleJIenunena

https://resh.edu.

ru/subject/



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

70

Teopema o nMaroHajIu
MPSAMOYTOJIbHOTO
rapajienenurena u
CJIeCTBHE U3 Hee

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

71

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3a1a4H,
CBA3aHHBIC CO B3aUMHbBIM
PacHoiI0KEHHEM MPSIMBIX
Y TIOCKOCTH

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

72

[ToBTOpEHwMe:
CKpEILMBAIOIINECS
IpsiMble, MapajieIbHbIe
IIJIOCKOCTH B
CTaHJIaPTHBIX
MHOTr'OrpaHHUKax

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

73

[Tapa nmapanienpbHBIX
MIOCKOCTEH Ha
CKPETUBAIOIINX CS
MPSIMBIX, PACCTOSTHUE
MEXIy
CKpCHII/IBaIOHII/IMI/ICﬂ
MPSIMBIMHU B TIPOCTHIX
CI/ITyaHI/ISIX

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

74

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PaCCTOAHUC
oT HpHMOﬁ J0 IINIOCKOCTH

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

75

Beruucnenue paccrosHun
MEXIY
CKpELIMBAOIIMMUCS
MIPSAMBIMU C TIOMOIIBIO
MEPIEHIUKYISIPHON
IIJIOCKOCTH

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

76

Tpéxrpannsiii yrou,
HEPABEHCTBA 1A
TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOIO yIJIa

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

77

DneMeHTHI cPeprudecKoit
TCOMETPHH:
reoie3NUeCcKHe JTUHUT Ha
3emite

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

78

KonTponbhas pabota
"Yruel u paccrosiHus"

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

79

Cucremarnzanus 3HaHUN
"MHOrorpaHHuK  €ro
3JIEeMEHTHI"

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



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

80

[Tupamuna. Bunst
nupamu. [IpaBunbHas
nupamMua

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

81

[Tpusma. [Ipamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBuiibHas mpu3ma

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

82

[Ipssmoint
napajuiesienumnesn,
IIPSIMOYTOJIBHBIN
napajuiejenumnes], Kyo

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

83

Beinykiisie
MHOT'OI'PaHHUKH.
Teopema Ditsiepa

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

84

Brinykisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJIYITPaBUJIbHBIE
MHOTOTPaHHUKH

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

85

KonrtponbHas pabora
"MHororpanHuku"

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

86

[TonsiTue BekTOpa Ha
TIJIOCKOCTH U B
MIPOCTPAHCTBE

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

87

CyMMa BEKTOpOB

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

88

Pa3zHOCTBh BEKTOpPOB

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

89

[IpaBuio
napajuienenuneaa

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

90

YMHOXKEHHUE BCKTOpA Ha
YHCJIO

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

91

Pasnoxxenue BekTopa mno
0a3ncy TpEX BEKTOPOB,
HE JIeKAIIUX B OJTHOM
TJIOCKOCTH

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

92

CkansipHOE
MIPOU3BECHUE

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

93

Brruncnenue yria Mexay
BEKTOpPaMH B
IIPOCTPAHCTBE

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

94

IIpocreiimue 3anauu ¢
BEKTOpaMH

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

95

IIpocreiimue 3anauu ¢
BEKTOpaMH

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

96

[Ipocreiimue 3anauu ¢
BEKTOpaMH

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

97

[Ipocreiimue 3anauu ¢
BEKTOpaMH

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

98

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH

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



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

99

O06006111EHE U
cucTeMaTu3alus 3HaHU!

https://resh.edu.

ru/subject/

100

Hrtoroas KOHTpoOJIbHAS
paborta

https://resh.edu.

ru/subject/

101

Hrtoroas KOHTpoOJIbHAS
paborta

https://resh.edu.

ru/subject/

102

O06006111EHE U
CHCTEMATHU3ALINS 3HAHUI

https://resh.edu.

ru/subject/

11 KIIACC

Ne

Tema ypoka

KoHTposbHbIE
paboTHI

[IpakTueckue
paboThl

S0P

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha TJIOCKOCTH U B
npocTpaHcTBe"

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOPOB"

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"Beruncnenue yria
MEX]ly BEKTOpaMu B
npocTpaHcTae”

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"VpaBHEHHE IPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

https://resh.edu.

ru/subject/

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax

https://resh.edu.

ru/subject/

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax

https://resh.edu.

ru/subject/

Bekropnoe
IIPOU3BEJICHUE

https://resh.edu.

ru/subject/

JIuneinbie
HEPaBEHCTBA, TUHEHHOE
IPOrpaMMUPOBAHUE

https://resh.edu.

ru/subject/

JIuneiinbie
HEpPABEHCTBA, JIMHENHOE
MIPOTPAMMHUPOBAHHE

https://resh.edu.

ru/subject/

10

AHaIUTHYECKUE
METO/IbI pacuéra yria

https://resh.edu.

ru/subject/



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

MEXy NPSIMBIMU B
MHOI'OIPaHHHUKAX

11

AHanuTtHuyeckue
METO/IbI pacuéra yria
MEXy IIIOCKOCTSIMU B
MHOTOT'PaHHHKAX

https://resh.edu.

ru/subject/

12

dopmyiia pacCTOSIHUA
OT TOYKH JI0 MJIOCKOCTHU
B KOOpJAMHATAX

https://resh.edu.

ru/subject/

13

Haxoxnenue
pacCTOSHUN OT TOUKHU
JI0 TUIOCKOCTH B KyOe

https://resh.edu.

ru/subject/

14

Haxoxnenue
pacCTOAHUMN OT TOUKHU
JIO TIJIOCKOCTH B
MPaBWIHLHON MUPaAMHUJIE

https://resh.edu.

ru/subject/

15

KontponsHas pabora
"AHanuTU4YeCcKasa
reoMerpust”

https://resh.edu.

ru/subject/

16

Ceuenuns
MHOTOIPaHHUKOB:
CTaHJapTHBIC
MHOTOI'PAaHHUKHU

https://resh.edu.

ru/subject/

17

Ceuenns
MHOTOTPaHHHKOB:
METOJI CJIEOB

https://resh.edu.

ru/subject/

18

Ceuenuns
MHOTOTPAaHHUKOB:
CTaHJapTHbIE
IIOCKOCTH,
MepeCceueHms MPSIMbIX U
IUIOCKOCTE

https://resh.edu.

ru/subject/

19

[TapannensHble npsMble
U IUIOCKOCTH:
NapaJuIeIbHbIE CEUCHHUS

https://resh.edu.

ru/subject/

20

[TapamiensHble npsiMBbIE
Y TUIOCKOCTH: pacuér
OTHOILIEHUN

https://resh.edu.

ru/subject/

21

[TapannensHble npsMble
U IUIOCKOCTH: YIJIBI
MEXIY
CKpEIIMBAIOIIUMUCS
IPSIMBIMH

https://resh.edu.

ru/subject/

22

[lepnenaukynspHbie
IIPSIMBIE U IUNIOCKOCTU:
CTaHJapTHBIE Napbl
NEPIEHAUKYIISPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETpUU
MHOT'OIPAHHUKOB

https://resh.edu.

ru/subject/



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

23

[IepnieHquKynsApHBIC
IPSIMBIE U TUIOCKOCTH:
TeOpeMa O TPex
NEPIEeHIUKYIIIpax

https://resh.edu.

ru/subject/

24

[IepnieHquKynIspHBIE
IPSIMBIE U TUNIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOTOTpaHHHMKaX

https://resh.edu.

ru/subject/

25

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
bopmyIbl ISt
TUIOIIAJICH,
co00paxeHus moao0us

https://resh.edu.

ru/subject/

26

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt

IO ICH,
COOOpaKeHMS TI0T00MS

https://resh.edu.

ru/subject/

27

[ToBTrOpenue: miomanu
MHOTI'OYTI'OJIbHUKOB,
bopmyIbI ISt
TUIOIIAJICH,
COO0paXkeHHs T0100MS

https://resh.edu.

ru/subject/

28

IImomaau ceuenunit
MHOTOTPaHHUKOB:
TLJIOIIA N
IIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
COO0paKeHHs T0100MS

https://resh.edu.

ru/subject/

29

[Inomanu ceyenuit
MHOTOTPaHHUKOB:
IJIOIIA U
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
COO0paKeHHs T0100MS

https://resh.edu.

ru/subject/

30

KonrponsHas pabora
"IToBTOpEHME:
MHOTOTPaHHMKH,
ceueHus
MHOTOTPaHHHUKOB"

https://resh.edu.

ru/subject/

31

00béM Tena. O0beM
PSIMOYTOJILHOTO
napajiesienune/a

https://resh.edu.

ru/subject/

32

3amaun 06 yaABOCHUH
KyOa, 0 KBajipatrype
Ky0a; 0 TPUCEKLIUHU yIJia

https://resh.edu.

ru/subject/

33

Crepeomerpuueckue
3aJ]1auu, CBS3aHHBIC C
00BbEMOM

https://resh.edu.

ru/subject/



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

IIPSIMOYT'OJIBHOTO
napajuiejaenunena

34

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
MPSIMOYTOJIBHOTO
napajuiejenumneaa

https://resh.edu.

ru/subject/

35

O0BEM IPSIMON MPU3MBI

https://resh.edu.

ru/subject/

36

Crepeomerpuueckue
3aJ1auu, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
PSMON MPU3MBbI

https://resh.edu.

ru/subject/

37

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C 00BEEMOM
IIPSIMOM TIPU3MBI

https://resh.edu.

ru/subject/

38

Brruncienue o065éMOB
TEJ C IIOMOIIBIO
OIpEICNIEHHOTO
uaTerpaia. OobéM
HaKJIOHHOUW MPU3MBI

https://resh.edu.

ru/subject/

39

Brruucnenune o0bEMOB
TEJI C TIOMOIIIBIO
OIPEIEIIEHHOTO
unTerpana. O6pém
TUPAMHU/TBI

https://resh.edu.

ru/subject/

40

dopmyna 00bpEéMa
nupamupl. OTHOIICHNE
00bEMOB MUPAMU]T C
OOIIMM YTIIOM

https://resh.edu.

ru/subject/

41

®opmyna odbEMa
nupamupl. OTHOIICHNE
00bEMOB MUPAMU]T C
OOIIMM YTIIOM

https://resh.edu.

ru/subject/

42

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMaMH HAKJIIOHHOM
PU3MBI

https://resh.edu.

ru/subject/

43

Crepeomerpuueckue
3aJauu, CBS3aHHBIE C
00BEéMaMH UpaMUbI

https://resh.edu.

ru/subject/

44

[IpuknanHbie 3a1a4u MO
teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

https://resh.edu.

ru/subject/

45

[IpuknanHbie 3a1a4u MO
teme "OO0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
TTUPAMH/TBI

https://resh.edu.

ru/subject/

46

[Tpumenenne 00bEMOB.
Brruucnenue

https://resh.edu.

ru/subject/



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

paccTosiHuS 10
IIOCKOCTH

47

KontponsHas pabora
"O0BEM
MHOrOrpaHHHKaA"

https://resh.edu.

ru/subject/

48

Hunmuaapuyeckas
MOBEPXHOCTb,
obOpazyromue
HWJIMHIPUYECKON
MIOBEPXHOCTHU

https://resh.edu.

ru/subject/

49

s np. Hpamoit
KpYTrOBOW LIUIUHIP.
[Imomane noBepxHOCTH
LWIMHIpA

https://resh.edu.

ru/subject/

50

Konunueckas
MTOBEPXHOCTb,
oOpasyromue
KOHMYECKOM
noBepxHocTu. Konyc

https://resh.edu.

ru/subject/

51

Ceuenue koHyca
IJIOCKOCTBIO,
napasieIbHON
IJIOCKOCTH OCHOBAHMSI

https://resh.edu.

ru/subject/

52

Y ceu€HHBII KOHYC.
N306paxkenne KoHycoB
U yCeu€HHBIX KOHYCOB

https://resh.edu.

ru/subject/

53

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCA

https://resh.edu.

ru/subject/

54

ITmomanes 00KOBOI
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCA

https://resh.edu.

ru/subject/

55

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BbIYMCIICHHE,
IIOCTPOEHUEM CEUECHUH
LUIMHApPA, KOHyca

https://resh.edu.

ru/subject/

56

CrepeomMerpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHUE,
IIOCTPOEHUEM CEUECHUH
JIMHApa, KOHYyCca

https://resh.edu.

ru/subject/

57

[Ipuknannelie 3a1auw,
CBSI3aHHBIE C
[IWIHHIPOM

https://resh.edu.

ru/subject/

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C
HWJIAHAPOM

https://resh.edu.

ru/subject/



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

59

Cdepa u map

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

60

[Tepeceuenue chepsl u
I1apa ¢ TIOCKOCTBIO.
Kacanue mapa u cdepsl
IJIOCKOCThIO. Bua u
n300pakeHHE 1mapa

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

61

[lepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTHIO. By n
n300paKeHue mapa

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

62

YpaBuenue chepsl.
[Tnomans chepsr u e€
yacTei

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

63

Cummerpus chepst 1
mapa

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

64

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE,
CBsI3aHHBIE CO chepoid U
IapOM, IOCTPOCHUEM
MX CEYEHHI
TUIOCKOCTBIO

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

65

CrepeomeTrpuueckue
3a/1a4M Ha
JI0Ka3aTeIbCTBO
BBIUHUCIICHHE,
CBsI3aHHbIE CO chepoit U
I1apOM, TIOCTPOEHUEM
WX CEYEHHI
IJIOCKOCTBIO

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

66

[Tpuknannble 3a1auu,
CBsI3aHHbIE CO chepoit U
1apoM

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

67

IToBTOpeHwue:
OKPY>KHOCTb Ha
IUIOCKOCTH,
BBIYKCIICHUS B
OKPY>XHOCTH,
CTaHJApTHBIE MOA00US

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

68

Pazmmunbie
KOMOMHAIINH TN
BpaIlleHus U
MHOTOTPaHHUKOB

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

69

3agaun mo teme "Tena
U TIOBEPXHOCTH
BparnieHus"

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



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

70

3agaun mo Teme "Tena
Y TTIOBEPXHOCTH
BpaiueHus"

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

71

Konrtponbnas pabora
"Tesa 1 TOBEPXHOCTHU
BpaieHus"

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

72

O0BEM IUIMHApA.
Teopema 06 00bEME
IPSIMOTO ITUJIHH]IPA

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

73

Brruuciaenue o0EMOB
TEJ C IIOMOIIBIO
OIPEICNIEHHOTO
unTerpaa. OobéM
KOHYcCa

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

74

TTnowaau 60KOBOM U
IIOJTHOM TTOBEPXHOCTH
KOHyca

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

75

Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbIE C
BBIUKCIICHHEM 00bEMOB
LWJIMH]Ipa, KOHyca

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

76

[puknagHble 3312491 O
teme "OOBEMBI 1
TUTOLIATH
noBepxHocrel Ten"

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

7

O0béM mapa u
IaPOBOTO CEKTOpA.
Teopema 06 00BEME
mrapa. [Inomans chepsi.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

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

78

[IpuxknagHeie 3axa4n Mo
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
1rapa ¥ Iiomaibio
chepnl. COOTHOIICHHS
MEXy TUTOIIAISIMHU
MMOBEPXHOCTEN U
00BEéMaMH TOJOOHBIX
Ten

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

79

[TonoOHEbIE TENa B
IPOCTPAHCTBE.
N3menenne o0bEma npu
MOJO00MH.
Crepeomerpuueckue
3aJ1auu, CBSA3aHHBIE C

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



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

BBIUHCIIEHHEM 00BEMOB
TeJ ¥ IUIoIaael
IIOBEPXHOCTEH

80

KontponsHas pabota
"TInomanu
HOBEPXHOCTU M 00BEMBI
KpYyIJbIX Ted"

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

81

JIBHKeHUS
MPOCTPAHCTBA.
OtobOpaxkeHusl.
JIBU>KEHUS U PaBEHCTBO
¢buryp. O6mue
CBOMCTBA JBHKCHUU

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

82

Bune! nBuxeHunii:
napasuiebHbIA
MEepPEeHOC, LEHTpalbHAas
CUMMETpHUs, 3epKaJIbHAS
CUMMETpHUs1, TOBOPOT
BOKPYT IPSIMOU

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

83

[IpeoOpazoBanms
nopo6us. [Ipsimas u
ctepa Ditnepa

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

84

I'eomerpuueckue
3a/1a4d Ha IPUMEHEHUE
JIBUKEHUSI

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

85

KonrponbHas pabora
"BekTopsl B
npocTpaHcTae”

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

86

O6o0maromee
nosTopenue 11
HOHATHUI U METO/I0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTEMAaTH3aLHs
3HaHUM:
"ITapannenbHOCTb
HPSIMBIX U IIJIOCKOCTEMN
B IIpocTpaHcTae”

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

87

Ob6o6maroree
noBTopenue 11
MOHATHI U METO/I0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTeMaTH3aIus
3HaHUM: "BekTopsl B
npocTpaHcTBe"

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

88

Ob6o6maroree
noBtopenue 11
MOHSITUN U METOJIOB
Kypca reomerpun 10-11

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



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

KJIACCOB,
CUCTEeMaTH3alHs
3HaHUi: "BekTopsl B
npocTpaHcTBe"

89

Ob6o6maromee
noBtropenue 11
MOHATHI U METOA0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTEeMaTH3aIHs
3HaHuii: "O0beM
MHOTOTpaHHUKA"

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

90

Ob6o6maromee
noBtropenue 11
MOHATHI U METOA0B
Kypca reometpun 10-11
KJIACCOB,
CUCTEeMaTH3aIHs
3HaHui: "O0beM
MHOTOTpaHHUKA"

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

91

Ob6o06maromee
noBtropenue 11
HOHATHH U METOJI0B
Kypca reometpun 10-11
KJIACCOB,
CUCTeMaTH3aIHs
3Hanui: "[lnomanu
MOBEPXHOCTH U 0OBEMBI
KpYyIJbIX Ted"

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

92

Ob6o6maroree
noTopenue 11
MOHSITUN U METOJIOB
Kypca reomerpun 10-11
KJIaCCOB,
CHUCTEMaTH3aIUs
3gaHuu: "[lmomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ted"

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

93

Hrtorosast KOHTpoOJIbHASA
pabota

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

94

Ntorosas KOHTpoOJIbHAS
pabota

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

95

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3allHs
3HAHUM

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

96

Hcropus passurus
CTEPEOMETPUN KAK
HayKU U €€ pojb B
Pa3BUTHUH COBPEMEHHBIX

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



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

VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pa3Butus
CTEPEOMETPUHU KaK
HAYKHU U €€ POJib B
Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

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

98

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKu U €€ poib B
pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

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

99

HcTopus pa3BuTHs
CTEPEOMETPUH KAK
HayKU U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

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

100

Hcropus pazsurus
CTEPEOMETPUN KaAK
HAyKU U €€ poJlb B
pPa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

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

101

Hcropus pa3Butus
CTEPEOMETPUN KAK
HayKU U €€ poib B
Pa3BUTHUU COBPEMEHHBIX
VUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

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

102

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

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



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

6. YueOHO-MeTOANUYECKOE 00ecIeueHne

1. Amanacan JI.C., Bymyszoe JI.D., Kaoomyes C.b. u np. I'eometpus.10-11 kmacc.
ba3oBblil n yIITyONEHHBIN YPOBHH.

2. 3ue, b.I'. lunaktudeckue marepuaisl mo reomerpuu aist 10 k. / b.I'. 3uB.- M.:
IIpoceemienue, 2014.

3. U D. lllapwvieun. I'eometpus. 3agadnuk 9-11 kmaccel. YueOHoe mocodue. M.
Nznarenbckuit 1om « Jpoday

4. ndopmanronHsle cpenctBa IHTEpHET-pecypchl Ha PYCCKOM SI3BIKE:
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/

5. Uuareprer (POIL u ap. rocymapcTBeHHBbIE TIIATHOPMBEI)


http://ilib.mirror1.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirror1.mccme.ru/
http://www.etudes.ru/
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