MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJTEPALIIN
MuHHCTEPCTBO 00pa30BaHUs U HAYKH AJITAHCKOI0 Kpas
AamuHMcTpauusa ropoaa bejokypuxa

MBOY "Benokypuxunckasa COILI Ne 2"

PACCMOTPEHO YTBEPX/IEHO
Ha I[I€IarOrTNYeCKOM COBETE nupexrop MBOY"BCOIIINe2"
npoTokoa NelO ot «29» 08 2023 r. Pri6anko O.B.

npukas Ne 215 ot «31» 08 2023 r.

Pb|6aﬂ KO MopnucaHo LndppoBoi

noanucbio: Pbibanko

OJ'I blra Onbra ButanbesHa
Hata: 2023.09.01

ButanbeBHa 105551 +0700

PABOYASI IPOTPAMMA
(ID 2135899)

yueOHoro npeamera «I'eomerpusi. Yriy0JieHHbI YPOBEHb)

st o0ydarormmxcst 10 — 11 kmaccos

r.besokypuxa 2023



MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEr0o
oOpa3oBaHMs, TaKk KaK OO0ECIeYrMBAaEeT BO3MOKHOCTb HW3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMaHMTAPHOIO ILMKJIA.
[TockonpKy TOTMYECKOE MBILUICHUE, (POpMHUpyeMOe PU U3yUEeHUH 00yHarOIIUMUCS
IOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIECIIOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIKOTCSA IIPHU
pelleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE NHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOLUXCs IPU U3YUEHUN
reOMETPUH, KaK COCTaBJSIONICH TmpeaMeTHod oOnacth «Marematuka U
uHbOopMaTHKa» yepes obecreueHue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BaHUS
0osee ri1y0OKMX reOMETPUUECKUX 3HAHUM U IeUCTBUMN, CTIEU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[TpuoputeTHbIMM 3a7adyaMu Kypca T€OMETPUM Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclMpeHue NMpeaCcTaBlIeHUusl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHNE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJLIIOLIMX ONMUCHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUsS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpPE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHUE MOHMMAHHUS POJU AKCUOMATHKH MpU
IIPOBEJICHUH PACCYKICHUN;

(opMHUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEJIBHBIC PACCYKACHUS B XOC
pelmeHnss CTepEeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEpKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB  IMpHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJIM AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEJIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepaiibHON paboueii
POrPaMMBbI, PacHpeneaEHHBIM IO TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOMPOCAM 00yUYarouecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIE0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUNH O0YUYaOIIUXCS, PACIIMPSS U yryOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIECHHBIMH CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TeTpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHU.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MMPOEKIHUS (PUTyphl HA TUIOCKOCTb. IlepreHuKynapHOCTD
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEM. Teopema o TpEX
IIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTO yriia. CBOMCTBA INIOCKUX U ABYTPAaHHBIX
YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIUIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yronbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IIPU3MBI.
[Tapaienenune 1, NpsMOYTOJIbHBIN NapaJJICTIEIUNE] U €T0 cBoiicTBa. KpaTuaiiiiue
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTpancTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronbpHasi nupamuia, NpaBuibHas U yCeUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHed MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: NpaBWJIbHAs NpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPABUIILHBIN TETpadip, KyO. [IpencraBnenue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOJCKA3IP U UKOCAIP.

Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMArOHAIM, YTJIbL.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH MNPSIMOM TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM Tpu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJTOIIAJ YCEUEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpUS NPaBUIBbHOU
MMAPAMUIBI.

BekTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOWCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUTIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lOKECHUUM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBsi3b MEXIYy KOOpJIMHATAMHU BEKTOpa U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalasipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesia Bpalenus

[ToHsiTHSI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yrolide TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300paxkenue Ten BpallleHus Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMmeTpusi cepbl U mapa.

O06bEM. OcHOBHBIE CBOMCcTBa 00BEMOB Teil. TeopemMa 00 o00béME
IpsIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, HWIMHIpPA, MUpaMUAbl U KoHyca. O0bEM mapa U apoBOro
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanne momobus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS [IMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I MEpeHoca
CEKYILEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cuctema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnokeHue BekTopa MO
6a3ucy. KooparHaTHO-BEKTOPHBII METO/] IPU PELICHUU T€OMETPUUECKUX 3aau.

JABHKEeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OTtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHN. BuIbl JBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOT0 00IIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW HICHTHUYHOCTH, YBAXKEHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOrO OyAyIIEro;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBWIW3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU W MaTEMAaTHYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKK MATEMAaTHUYECKUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMHU, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBATh  CYKACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pEILIeHNN 33a]a4 ¥ IPOBEICHUN MATEMAaTUUECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, NPSMOYTONBHBIN Mapauiesenunes, Kyo0);

e KJIACCH(PUIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBITIOJTHSATH napaiebHOE, LEHTPAJIbHOE u OpTOTOHAJIBLHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BRIMOJIHATH H300pakeHus: Puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUEM (HopmyJT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh U TFIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CAHMMETPHUH (PUTYPHI,

e CBOOOJIHO OIEpPUPOBATH MOHSTUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e peliaTh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUU U
HAXOXKJEHUE TEOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METOIBI ITPU
pEelIeHUM MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHIIME NPOTrPpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPEOoOpPa3OBBHIBATh M WHTEPIPETUPOBATH HWH(OOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIE CUTYAIlNH, MPUMEHSTh U3yYCHHBIC MOHSATHS B
mporecce IMOWCKA  peIIeHUsS MaTeMaTU4ecKd  COpMYITHMPOBAHHON
npoOsemMbl, MOJEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

OIEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILEHUS: [UWJINHAPOM,
KOHYCOM, c(pepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpAaIICHMUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCICHUE YTIIOB MEXK1Y MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUY;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHSATHh HU3YyUYEHHBIE MOHATHUA,
TEOPEMBI, CBOMCTBA B TMPOILECCE IMOHWCKA PEUICHUS MaTeMaTUYECKU
chopMyIUpOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEAOBATh OCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEopeM, amrmapata anreOpbl, peuaTh
MPAKTUYECKNAE 33aJ1a4d, CBS3AaHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo sacon JyeKTpoHHbIe (LM pOoBbIE)
n/n NPOrpamMMbl Bcero Konrpoatubie o0pa3oBaTe/bHbIE PecypChbl
padoThI
1 BBeznenue B ctepeoMeTputo 23 1
) B3anmHOe pacnionokeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
MIPOCTPAHCTBE
4 HepneH):[mfynﬂpHOCTb MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTopsl B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6




11 KJIACC

KoandecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
Ne n/m KonTtpoabHubie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpeHmE, 0600IIEHNE U 15 |
cucTeMaTH3allus 3HaHUI
3 O0BEéM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEJ
6 JBro>keHus 5 1
. [ToBTOpeHme, 0600MIEHNE U 17 )
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
uugpoBbIe
Ne i/ Tema ypoka KouTtpoJsbHbIe p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl

OcHOBHBIE TIpaBUIIa N300pKECHHS HA
PUCYHKE ITOCKOCTH, MTapaJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX PAMbBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: IEepeceKaroecs MIOCKOCTH,
MIePECeKaIOINecs psiMasi | IIOCKOCTB;
MOJTYTIPOCTPAHCTBO

[ToHsTHS: TIepeceKarouecs MIOCKOCTH,
MIepeCceKaIOINecs MpsiMasi v MIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBBIC
cnenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH

10

N3o0pakeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

11

N3o0pakeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

12

N3o0pakeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

13

N3o0pakeHune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHune nepeceueHust
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

14

Merton cnenoB 1uisi HOCTPOCHUS CEUECHHI




15

Meroa cnefoB Asisi MOCTPOEHUS CEYEHUH.
CaoiicTBa nepeceyeHruid MpSMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB /Uit HOCTPOCHUS CEUEHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3a11MCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3a11MCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTEKEW U 3aluCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceueHnunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTEKEW U 3aluCh I1aroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmoioKeHue NpsMbIX B
npoctpancTBe. CKpenIMBaomuecs npsmbie.
[Tpu3HAKK CKPEIMBAIOMIUXCS MPSIMBIX.
[TapannensHble TpsSMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSIMOMU, TPOXOAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepeceyeHuun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBHIO

26

[TapamtensHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajulelIbHbIX NPAMBIX. Teopema o
CKPELIUBAOIIUXCS TPSAMBIX

27

[TapannensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaliIeIbHOTO
npoektupoBanHus. 300pakeHue pa3HbIX
¢buryp B napajsienbHON MPOEKIMN

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTse. [Ipu3Hax
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaoiicTBa napamieabHOCTU IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U IIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIAIIETO Yepes3
JAHHYIO MIPSIMYIO HA YEPTEkKe U
[apaJuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

33

[MapannenpHas MPOEKIHs, TIPUMEHEHUE JIJIS
MTOCTPOCHHUSI CEUEeHUM Ky0a u
napauienenumnena. CeoncTaa
napajjiejicnmicaa U Npu3mMsbl

34

[TapannensHbie mockocTH. [IpuzHaku
MapajuIebHOCTH JBYX TUIOCKOCTEMH

35

Teopema o0 napajieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
[apaJuIEIbHOCTH MPSIMBIX IIEPECEUEHUs IPU
NePEeCeUEHUH IBYX MapalieIbHbIX
TJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX JIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY MapalJICIbHbBIMUA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOIT ¢
ABYMSI TTapaJICITbHBIMH TNIOCKOCTSIMH




[ToBropenue: Teopema [ugaropa Ha

38
IIJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a ¥ MPSIMOYTOIBHOTO
napajuienenunena

A1 Brruncnenue 1MH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuleeuIe1e
IlepneHUKyYIAPHOCTD NPSAMOU U

42 IJI0CKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
IIPSIMOM U TNIOCKOCTHU
[leprieHAMKYIAPHOCTD MPAMOUN 1

43 IJI0CKOCTH. [Ipu3HaK neprneHanKyIsspHOCTH
IIPSIMOM U TNIOCKOCTHU
Teopema o CyleCTBOBaHUHU U

44 €MHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [I1nockoCcTH ¥ EPIEHANKYIISIPHBIE UM
MPsIMBIE B MHOTOI'PAaHHUKAX

46 IInockocTH U EpIEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX

47 [Tepnenaukysnsap u HakinoHHas. [loctpoenue
MEPIEHIUKYISIpa U3 TOUKH Ha NPSIMYIO

43 Ilepnennukymnsap u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIpa U3 TOUKH Ha NPSIMYIO

49 Teopema o Tpéx nmeprneHauKyspax (mpsmas

u oOpaTHast)




Teopema o Tpéx nmeprneHauKysIpax (mpsmas

50 u oOpaTtHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

57 [Touck nepreHIMKyJIIPHBIX IPSIMBIX C
ITOMOILBIO NEPIEHANKYIISIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii Kyoa, MpU3MBI,

54 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBWILHON MUPAMHJIBI C IOMOIIBIO
OpTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 IocKkocTH. [lnockocT cummeTpuii B
MHOT'OTPaHHUKAX

57 [Ipu3Hak neprneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHI

53 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 1O MJIOCKOCTH
CriocoObl OIyCTUTD MEPIIEHAUKYIISIPHI:

60 CUMMETpPHUS, CABUT TOYKH 110 MapAIICIIbHOU
IpsIMOI

61 CaBur no HenapauieIbHOW IPsMOH,

U3MEHEHUE PACCTOSHUN




62

KonrtponsHas padora "B3anmuoe
pacIoyioKeHUe MPsIMbIX U INIOCKOCTEN B
npocTtpaHcTae"

63

IToBTOpEHME: YroJI MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroi MexIy
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckue METO bl BEIYUCICHUS
yrila MeXIy MPSIMBIMU B MHOTOI'paHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JUHEUHBIX
YIJIOB IBYTPaHHOTO yrIJia

67

IlepnenaukynspHble niaockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIISIPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHaANKyISIPHOCTH
IJIOCKOCTE; TeopemMa o0 MpsiMOoi
[IEpECEUYCHUS ABYX IIJIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEN IIOCKOCTH

69

[IpsiMOyTONBHBIN MapasuIeNenumen; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefnenumneaa

70

Teopema o aAuaroHaau IPSIMOYTOJILHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

71

CrepeomeTpruecKkue 1 NpUKIaJIHbIC
3aJlaud, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHUECM MPAMBIX U IIJIOCKOCTHU




72

IToBTOpEHME: CKPELMBAIOLIUECS PSMBIE,
napaiesIbHble INIOCKOCTH B CTaHAApPTHBIX
MHOT'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILIMBAIOIINXCS MPSAMBIX, PACCTOSITHUE
MEK/ly CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MIPOCTBIX CUTYALHIX

74

Paccrosinue oT TOUKH J10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienue paccTosSTHUN MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOILBIO
MEPIEeHIUKYIISIPHOM MITOCKOCTH

76

TpéxrpanHsblil yroyi, HEpaBEHCTBA AJIsI
TpexrpaHHbIxX yrioB. Teopema [Tudaropa,
TEOpPEMBbI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yTJIa

77

DNeMeHTHI CPepUIECKO TeOMEeTPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIeMeHTHI"

80

IIupamupa. Bunasl nupamun. I[IpaBunsHas
upamMuaa

81

[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

[Ipamoit napamienenunesn, TpsSIMOYTOJbHBINA
napajuiesenumne, Kyo




Beinykiibie MHOrorpanHuku. Teopema

83 Ditnepa !
Brimykiiple MHOTOTpaHHUKH. Teopema
84 Olinepa. [IpaBunpHbIE U NOTYNPaBUIbHBIE 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHuororpanHuku” 1
26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JISXKAIIUX B OJHON TIIOCKOCTH
92 CxansapHoe Npou3BeICHNE 1
93 Brruncnenue yriia Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimme 3aa4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aa4u ¢ BEKTOpaMU 1
98 O06o011IeHne U cucTeMaTu3alus 3HaHUN 1
99 O0001IeHre U cUCTEMaTU3aINs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeH e U cucTeMaTU3alus 3HaHUH 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
undgposbie
Ne n/m Tema ypoka KonTposibHbIE
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl

1 [ToBTOpenue Temol "KooparHaTel BEKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue temsl "CkansgpHoe 1

MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Boruncnenue yria 1

MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOMU, 1

MPOXOISIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, |

YpaBHEHHE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, |

ypaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BekTtopHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MporpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1

MporpaMMHUpPOBaHUE
10 AHanuTHyecKne MEeTObl pacuéra yria 1

MEXy NPSMBIMUA B MHOI'OTpaHHUKAaX
1 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX




@opMyiia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxienue paccTostHu OT TOUYKHU 710
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHUN OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrponbHast pabora "AHanuruieckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannenbHble NpsSIMbIE U MIJIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKY CKPEIIMBAOLIUMHUCS
MPSIMBIMU
[lepnenqukynsipHbie MPSMBIE U

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnieHIuKyAsIpHbIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX

IEepIEHIUKYIIIpax




24

IlepnenquKynspHbIC NPSAMBIE U
IIJIOCKOCTH: BBIYHMCIIEHUS ITIUH B
MHOI'OIPaHHUKAX

25

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
og00ust

26

[ToBTOpEHHE: MIIOIIAAN MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
og00ust

27

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
dbopMyITBI 715 TUTOMIAEH, COOOpaKEHUS
nmoxoous

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCTH, COOOpaKEHUS MOI00US

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEeHUS MOI00Us

30

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUS
MHOTOTPaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienumnesa

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIH yTia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM TMPSIMOYTOIILHOTO
napaJuiesnenurnena




HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiefenumneaa

35 O0BEM npsIMOI TIPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOM TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO

38 onpeaenéHHoro uurerpaita. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MU PAMHIBI

40 dopmyna 00bEMa mupamuasl. OTHOIICHUE

'HEMOB MMUPaAMU]L UM YTJIOM

00BEMO a c 06 0

41 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLIUM yTIIOM

4 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

13 CrepeoMeTpHUyeCcKre 3aJa4l, CBI3aHHBIE C
00BEMaMH TUPAMHUTBI
[Tpuxnanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbBIE ¢ 00BEMOM HAKIIOHHOM

b

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI




[Tpumenenne 00bEMOB. Brruncinenue

46 paccTosiHus A0 IIOCKOCTH

47 KonrponsHas padora "O0béM
MHOrOrpaHHuka"
[Hunuaapuyeckas IOBEPXHOCTbD,

48 o0pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoMl UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konundeckast TOBepXHOCTh, 00pa3yromue
KOHMYEeCKOU nmoBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MI0OCKOCTH OCHOBAHUS

57 YceuéHnblil konyc. M300paxeHnne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN HUIMHIIpA, KOHYCca
CrepeomeTpuueckue 3aauu Ha

56 JIOKA3aTeIIbLCTBO M BEIYUCIICHUE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHYCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM




58

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. By n m300pakenue mapa

62

VYpasuaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM MX CEUCHH TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CEUCHHI TIIOCKOCTHIO

66

[Ipukiiaguble 3a1a4n, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOTOTPaHHUKOB




69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00bEMe
OpSIMOTO IAJIHHAPA

73

Beruucienue 00bEMOB TEJ ¢ IOMOIIBIO

onpeaenéHHoro uurerpaita. O0béM KoHyca

74

ITmomany OOKOBOU U ITOJIHON
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUueCKUE 3a]]aui, CB3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
cdepsl. CTepeoMeTpruUeCKre 3a1a4u,
CBS3aHHBIC C BBIYNCIICHUCM OG’béMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM TI1apa 1

iomanbio cepbl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
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