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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpust SIBISETCS OJTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXKHOCTb H3Y4YEHUS JUCIUILUIMH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMaHHTApPHOTO IIMKJIA.
[TockonbKy JTOTHYECKOE MBITUICHHE, (HOPMHUPYEMOE MTPU U3yUYCHUH 00YUarOIITUMUCS
MOHSATUMHBIX OCHOB TI'E€OMETPUHU, MNPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
[EMOYKH JIOTUUECKUX YTBEPKICHUHN MPU PEIICHUN TEOMETPUYECKUX 3a/1ayd, YMEHHUE
BBIJIBUTATh W ONPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO HCMOJIB3YIOTCS MpHU
pEIIeHNH 3a7]a4 €CTeCTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eometpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIOCOOHOCTEHN 00yUYalOIMUXCs TPU U3yUECHUU
r€OMETPUH, KaK COCTaBJISAIONICH TmpeaMeTHod obnactu «MaremaTtuka U
uHpopMaTHka» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIH30BAHUS
0osee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U JCHCTBUHN, CIIEU(PUIHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJIsl YCIEIIHOTO MPOodeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
HCIIO0JIb30BAaHUEM MATEMAaTHUKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca T€OMETpUHM Ha YriayOJIEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCS:

paclIMpeHre NpeICcTaBiICHUs O T€OMETPUU KaK 4YaCTU MHUPOBOW KYJIbTYPHI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBATh U HU3y4aThb
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATHITHOTO almapara no pa3iaeiy
«CtepeoMeTpus» yueOHOT0 Kypca TeOMETpHUH;

dbopMHupoBaHWEe  yYMEHHMS  BJIAJ€Th  OCHOBHBIMH  TOHSTHUSMHU O
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMysl U yYMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHHUS 33714,

dbopMHpoBaHrE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOJACISIX U B PEaTbHOM
MUpE MHOTOTPaHHUKH M TeJjla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPHUUYECKHE
MOJIENH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpUid, (OpMHUPOBAHUE MMOHUMAHUSA POJIU AKCUMOMATUKHU MpHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIAJETh METOJAMM JIOKA3aTEJIbCTB U aJITOPUTMOB
pelIeHUs, yMEHUS UX TPUMEHSITh, MPOBOJIUTH JIOKAa3aTEIbHbBIE PACCYKJICHUS B XO/JI€
pelIeHUs CTEPEOMETPUYECKUX 3a/lad W 3aJay C MPAKTUYECKUM COJEpKaHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTeNIbCTB  MPH



000CHOBAaHUU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIU aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS, THTEpECa K U3yUCHUIO T€OMETPHUU;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU:
YMEHHSI PAclo3HaBaTh MPOSIBIICHHS T€OMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPHU U3YUYEHUU APYTHX
y4eOHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTyallud, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBistoTcs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY, PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJACpP)KATEJIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a
dbopMupoBaHHUE JIOTUYECKUX YMEHHMH  pachnpenensercss He TOJbBKO IO
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 110 rogam o0yueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM 00yUaroIuecs
oOpamjaiuch HEOJAHOKpaTHO. DTO TMO3BOJSIET OPraHU30BaTh  OBJIAJCHUE
FEOMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0ICHUEM MPHUHIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTABICHUN 00y4arOUIUXCsl, paciupsis U yriyosss
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK M3yUYEHUIO TEOMETPUM HA YTITYyOJEHHOM YPOBHE MTO3BOJISET:

co3garb ycnoBus i guddepeHnmanuu  O0yYeHHS, ITOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, OOeCHeuuTh YriyOJIEHHOE
M3YUYCHHE T€OMETPUHU KaK COCTaBJISIONIEH yueOHOTO TipeameTa «MaremMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOIKEHUIO HU3YYEHUS] MaTEMaTHKU C
yu€ToM BbIOOpa Oyayiiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 kinacce — 102
yaca (3 Jaca B He/IeJNIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMHOE pacnonokeHue IMpsMBIX B IPOCTPAHCTBE: IE€pECEKaroluecs,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpemMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: MapajlieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE IMPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpOeKTHpoBaHUs. W300paxeHue
buryp B mapajiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapayyieIbHOCTh TNIOCKOCTEN: MapaJuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmme
MPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpadAp, MapaiIeNICIUIIe]I,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJISPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHANKYJISIPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 MIIOCKOCTH, TPOEKIUS (GUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTh
TUIOCKOCTEMN: MPU3HAK MEPHECHAUKYJISIPHOCTH JABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYIISIPAX.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM M IIIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBOIICTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buael MHOrOrpaHHHUKOB, pa3BEPTKA MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, IpsiMasi U HaKJIIOHHAsl TIPU3MbI, OOKOBAsi M MOJHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsSMOYTOJIbHbBIN NapaJlIeICIUNE]] U €ro cBoiicTBa. KpaTuaiiime
MyTH HAa MNOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpaHcTBeHHas
teopema [Tudaropa. [Mupamuaa: N-yronpHas nmupaMuaa, MpaBUiIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péObep W OOKOBBIX TpaHEW NPaBUIHLHOW MUPAMHUJIBIL.
[IpaBuibHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TpU3Ma U MpaBWIIbHAsA NUPaMUJA,



IpaBUIbHAs TPEYToJIbHAS NUpaMuUa U IPaBUIIbHBIN TETpadp, KyO. IIpencrasienue
O IPaBUJIbHBIX MHOTOI'PAHHUKAX: OKTa3p, JOAECKAdAP U UKOCAIP.

Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHajd, YIJbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMONM MPHU3MBI,
II0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOU mpu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHUM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B IPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajulelIenunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpUS NIPaBUIBHOU
IIAPAMHUJIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpA Ha
gucyio. CBOMCTBA CI0KEHUs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpbI. [IpuM3HAK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuio mapaienenunena. Teopema O Pa3loXKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMU TO4YEK. YTON Mexay Bekropamu. CKalsipHOE IpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[ToHsTHS: HWIMHIpPUYECKAss TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTb, oOOpasyrolue mnoBepxHocTel. Tema BpalieHwus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHre Ten BpallleHus Ha
iockoctu. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, IIIMHPA, TUPaMUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CErMEHTA.

KoMOuHnanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
HWIMHAP, ONHCAHHAs OKoJo wuuiauHapa. Ilepeceuenne cdepbl M mapa c
wiockocThio. Kacanue mapa u cepsl miockoctbio. [loHSATHE MHOTOrpaHHUKA,
OMKCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPaHHUK WU TEJO
BpAICHUS.



[Tnomaas MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAAbh chephl U e€¢ dJacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAJACH IMOBEPXHOCTEH
nonooHeix Quryp. IlpeobOpazoBanue momodusi, romoteTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpAIllCHUs: CEUCHUS IIMHAPA
(mapaJyienbHO ¥ MEPHIEHAMKYISIPHO OCH), CEUECHHS KOHyca (mapajieiabHble
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPIINHY), CEUEHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIEJ0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpPEHOCa
CEeKyLIEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bexkropsl B mpocTpancTBe. Oniepannu HaJ BEKTOpaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXKeHusA. [IpsMoyrosibHass cucTeMa
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasmoxkeHue BekTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBHKeHNsI B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OtoOpakenus. JIBUKEHUS W PaBEHCTBO (GUTYP.
OO6mme cBoiicTBa JBWKEHUH. Buasl JBMKEHUN: TapauielbHBIA IEepPEeHOC,
[EHTpajdbHass CUMMETPHs, 3€pKaJbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNCKOTO OOITIECTBA, MPEACTABICHUE O MATEMaTHIECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUM, TPOIEAYD
IPOXKJIAHCKOTO  oOmiecTtBa  (BBIOOPBI,  OMpPOCHI U JIpyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCHUUCKOW MaTEMAaTHUKH, IEHHOCTHOE OTHOUIECHHE K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, 3THYECKOrO IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCy>KIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEeMaTUUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE€ MUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PETyIspHas Gu3NUecKasi aKTHBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03I0POBUTENBHOM €S TENBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
paznmuuHbiM  chepaMm  TPOPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCcKoMy  OOpa3oBaHUI0O U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUECKUX 3a]lad MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKOH  KyJIbTYypbl, TOHUMAHHUE BJIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
Cpeibl, OCO3HaHUE II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYyXalolel cpepl, IJIaHUPOBAHME TOCTYNKOB U OIEHKH HMX BO3MOKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTHUIECKON
HAYKHU Kak cepbl UeTOBEUECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL Pa3BUTHS [IMBWIM3AIMK, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTH4YeCKOU
KyJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MNPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue aeMcTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHBIEC MPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHONICHHH MEXKAY IOHATHAMH, (HOPMYIHUPOBATH
oTpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISIBJISAITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHSAX, IPEaJIaraTb KPUTECPUU JIJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U TPOTHUBOPEUHIA;

JiefaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbl€ ¥ OT MPOTUBHOTO), BBICTPAUBATh ApTyYMEHTAIIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBI;

BBIOMpATh Ccrnocod pemeHuss y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BRLIOUPATh HAaNOOJIEe MOIXO AN C YIETOM CAMOCTOSTEIIEHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBareibckue 1eMCTBHUA:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAaKKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISBJISITh JAeULIUTH MHPOpPMAIIMHU, TaHHBIX, HEOOXOIUMBIX NJIi OTBETAa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U HHTEPIIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
Ipe/ICTaBIICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJEKHOCTh uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HEesIMUA OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS MO XOJy pelleHus 3ajayu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3iMyue U CXOJICTBO MO3UIIMM, B KOPPEKTHOU (opme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4E€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABbIKAMU  TO3HABATEIbHOM  pediekcMu Kak  OCO3HaHUSA
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTUYECKOH 3a/1auu;

MpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPHU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WIIM HEIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W HMCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
NeATeIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, paclpenessiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh Pa0OTHI U KOOPUHUPOBATH
CBOM JICHCTBUS C APYTUMHU Yi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B 0O0mMI TOPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHUSMH CTEPECOMETPUU TIPU
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIAY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY MNPIMON U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO paclo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEpUPOBATH TMOHSTUSMU, CBSI3aHHBIMHM C  CEUYEHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJIHATH napajiesbHOE, HEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKE GUTYP HA TNIOCKOCTD, BHITIOIHATH U300paskeHus GUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOHMIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUIECKUX TeJI C IpUMEHEeHHEM (hOopMYII,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP,
OCh ¥ TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIMNOJIHATH ACHUCTBUSI HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYHH, TPUMEHSISI U3BECTHBIE METO/IbI IIPU
pElIEHNH MaTEMaTHYECKUX 3aJa4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJI0HOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJCKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh MU3yYCHHBIC MOHSTUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTU4ecKu  cQopMyIHpOBaHHOMN
npoOsieMbl, MOJACIHPOBATh PEAIbHBIC CHUTYallMM Ha SI3bIKE T€OMETPUH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpEeM, ammapara aiareOpbl, pemarbh MPaKTUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMEeHTa Pa3BUTHUS TEXHOJOTHH.

K xoniy 11 kiacca oOyyvaronuiicst Hay4uTCsi:



CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LWJIMHJIPUYECKOM,
KOHUYECKOW U c(hepruyeckord TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
HOJIyYCHHUS;

ONEepUpPOBATh MOHATUAMM, CBA3AHHBIMH C TE€JIaMU BPAIICHUS: LIWIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejla BpamleHus (UWIMHAP, KOHYC, cepa W wmap) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOI0KEHUE CPepbl U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHS,
O0OBEMBI U IUIOIMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (Hopmy;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBSA3aHHBIMH C KOMOWHAIMSIMHU TeEl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
OMMCAHHBIA OKOJO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK I TEJIO
BpAaIlCHMUS;

BBIUKCIISTH COOTHOUICHHSI MEX]Ty TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMU
MOJOOHBIX TEN;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMsI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(OpMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJINHAT;
pemaTh reOMETPUYECKHE 3aJa4l HA BBIYUCICHUE YIJIOB MEXAY IPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CBOOOJIHO OMNEpUPOBATh TOHATUSMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, PU TOBOPOTE BOKPYT MPSIMOiL, MpeoOpa3oBaHus MO00US;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEPHEeHIUKYIISIPHO OCH), CEUEeHHUs KOHyca (MapaieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUU: METOJ CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS,

OPUMEHATh T€OMETPUYECKHE (aKThl JUIsl PELICHHUs] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIArarOlUX HECKOJbKO IIArOB pELICHUs, €CIHA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JIOKa3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUECKUX BEINYUH;

IIPUMEHATH MPOrPpaMMHBIC CPEICTBA U DJIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH ITOJyYECHHBIC 3HAHUSI HAa IPAKTUKE: CPABHUBATDH, AaHAJIM3UPOBATh
U OLICHUBAThb pEAIbHBIC CUTYallud, IPUMEHATb WU3YYEHHBIC IIOHATHA,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHWs MaTeMaTHU4EeCKU
c(opMyJIMPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peajibHble CUTYyalluu Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
reOMETPUYECKUX TMOHATUM U TEeOopeM, amnmapara aiareOpbl, pemarb
[IPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B cTepeoMeTpuio

B3anMHOE pacnosioxkeHUe IpsIMbIX B
IIPOCTPAHCTBE

[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepnieH UKy AAPHOCTD NMPSAMBIX U
IJIOCKOCTEN B POCTPAHCTBE

VYTrasl ¥ paccTosiHUA
MHoOrorpaHHuK"
BekTopsl B IpocTpaHCTBE

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KITACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

1 AHanmuTn4eckasi FeOMeTpHst

[ToBTOpEeHue, 06001IeHNE 1
cucTemMaTu3auus 3HaHUI

3 O0BEM MHOTOTpaHHHKA
Tena BpameHus

[Tnomany MoBEpXHOCTH U 0OBEMBI
KPYTJBIX TEJ

6 JIBYOKCHHS
[ToBTOpeHue, 06001IeHNE 1

cHCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

Koan4gecTBOo 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosamnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoTbl padoThI
pecypcsl

OcHoBHbIE NpaBUiia U300paKEeHUS HA
1 PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[ToHsITHS cTepeOMEeTpHH: TOYKa, TIpsiMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE

2 npaBujIa N300paKEeHUs Ha PUCYHKE 1
TUTOCKOCTH, MapasuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIHbI OTPE3Ka

[TonsiTus: nepecexarouecs MmIoCKoCTH,
3 nepeceKaromuecs npsimasi ¥ miocKoCTh; 1
MOy IPOCTPAHCTBO

[onsaTus: mepecekaromuecs mIoCKOCTH,
4 nepeceKarorecs npsimasi ¥ TIOCKOCTb; 1
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHe

) NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOINX 00BEKTOB
MHoTrOorpaHHUKH, H300pakeHHe

6 NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIUX 00BEKTOB
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12

13

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactBus u3 Hux. CrocoObl 3a1aHust
MPSMBIX U TJIOCKOCTEH B POCTPAHCTRE.
O06o03HauYeHUs IPSAMBIX U IJIOCKOCTEH

N306paxeHue cedeHuit nmupamMuibl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus
HOJTYYEHHBIX TJIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUECHHUN
pa3sHBIMU LIBETaMHU

N3o06paxeHue cedeHuit nmupamMmuabl, Kyoa
U TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackparmmBaHie NOCTPOSHHBIX CEUEHHM
pa3HBIMH [IBETAMHU

N300pakeHue ceueHuil mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOASAT YEPE3 UX
p€bpa. N3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMU

N300pakeHre CeueHUi MUpaMuIbl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
p€bpa. N3006pakeHue nepecedeHus
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15

16

17

18

19

20

IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETAMU

Mertoa ciaenoB ajist MMOCTPOCHUA CedYeHUI

Mertopa cieoB Ui IOCTPOCHUS CEUCHUI.
CaoiicTBa niepecedeHuii MpsIMbIX U
IJIOCKOCTEN

Mertopa cieoB Ui HOCTPOCHUS CEUCHUI.
CaoiicTBa niepecedeHuii MpsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceyenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX I-IE':I'_)TE’:)KGI\/JI U 3aI1MCh HI1aroB
MIOCTPOCHHS

[Toctpoenue cedenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

[TocTtpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IOCTPOCHHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS
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22

23

24

25

26

27

IToBrOpenue manumerpun: Teopema o
PONOPLUHOHATBHBIX oTpe3kax. [lomobue
TPEYroJbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pazBuTus
IJIJAHUMETPUU U CTEPEOMETPUN

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnosioxkeHue NpsIMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsMele. [Ipu3Haku ckpenuBaromuxcs
npsaMeIx. [TapannenbHble npsMbIe B
IIPOCTPAHCTBE

Teopema 0 CyleCTBOBAaHUY U
€IMHCTBEHHOCTH IPSIMOI MapasuielbHON
JTAaHHOU MPSIMOM, TPOXOSAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeXKalel Ha
JlaHHOM TpsiMoi. JIeMMa 0 nepecedeHnn
napajuieIbHBIX MPSAMBIX IIJIOCKOCTHIO

[TapannensHOCTh TpeX NpsIMbIX. Teopema
0 TpEX mapauIenbHBIX NpAMBIX. Teopema
0 CKpELIMBAIOUINXCS MIPSIMBIX

[TapannenbHOe MPOEKTHPOBAHUE.
OCHOBHBIE CBOKCTBA NapaLICIbLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
buryp B nmapayunenbHON MPOSKIIUU
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29

30

31

32

33

34

35

entpanbHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEX1y NPSIMbIMU

3aza4yu Ha JOKa3aTeIbCTBO U
UCCJIEIOBAaHKE, CBA3AHHBIE C
PacoJI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[onsTHA: MapauIeNbHOCTD NPSMOH U
IUIOCKOCTH B IpocTpaHcTe. [Ipu3nak
HapayIeIbHOCTH NMPSIMOM U IIIOCKOCTH.
CaoiicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTU

['eomeTpuueckue 3ajaun Ha BEIYUCIICHUE
1 J10Ka3aTeJIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE

[TocTpoeHune ceueHus, MIpOXOAIIETO
4yepes JaHHYIO NPSAMYIO Ha YEPTEKE U
NapajuIeJIbHOrO APyrou npsamMoi. Pacuér
OTHOLLIEHUN

[TapannensHas IpoeKIUs, TIPUMEHEHUE
JUTSI TIOCTPOCHHMSI CeUeHU Ky0a 1
napauienenunena. CBoncTaa
napajuiejenuneaa u npu3Msl
[TapannensHbie iockoctu. [Ipusnaku
napauieNbHOCTH ABYX TUIOCKOCTEH
Teopema 0 mapamiebHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, He
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37

38

39

40

41

42

43

MIPUHAJIEKALLYIO TAHHOM MIIOCKOCTH U
CJIEJICTBUS U3 HEE

CBolicTBa napauiesIbHbIX IJIOCKOCTEH: 0
NapajuieIbHOCTH MPAMbIX IIEPECEUCHUS
IIPHU NEPECEUCHUHU JIBYX MapaIeIbHbIX
IJIOCKOCTEN TPEThen

CBolicTBa napauiesbHbIX IIJIOCKOCTEM:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXK]y HapaliebHbIMUA
IJIOCKOCTSIMU; O TIEPECEYEHUH IIPSIMOiL C
JIByMs MapajyieIbHBIMU TUIOCKOCTSIMU

[ToBTOopenue: Teopema Iudaropa Ha
IIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a U IPsIMOYTOJILHOTO
napaJesenunesa

Brrancnenue IMH OTpe3KOB B Ky0Oe U
MPSIMOYTOJILHOM Tapa’liesenure e

[IeprieHAUKYIAPHOCTH NPSAMOU U
mockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

[IeprieHAMKYIAPHOCTH NPSAMOU U
miockocty. [Ipn3Hak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH
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45

46

47

48

49

50

51

52

53

54

Teopema 0 CyIIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH
yepe3 TOUKY NMPOCTPAHCTBA U
MEPIECHINKYISIPHOMN K INIOCKOCTH

IInockoctu u MNEPHNCHAUKYJISIPHBIC UM
MMPpAMBbIC B MHOI'OI'paHHUKAX

ITnockoctu n NEPNCHANKYIISIPHBIC UM
IIPSAMBIC B MHOI'OI'paHHUKaXxX

[lepneHauKyIsp U HAKJIOHHAS.
[TocTpoeHue neprneHuKyIspa U3 TOUKU
Ha MPAMYIO

[IeprieHauKyIIsp U HAKIIOHHASL.
[TocTpoenue nepneHuKyIsipa u3 TOUKH
Ha MPAMYIO

Teopema o0 Tpéx nepneHAuKyJIsIpax
(mpsimast u oOpaTHast)

Teopema o TpEX nepneHAUKYJIApax
(mpsimast 1 oOpaTHas)

Yron Mexay CKpelrBarIUMUCS
MPSIMBIMU

[Touck neprneHauKyJIIpHBIX NPSMBIX C
MOMOUIbIO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[locTpoenue ceuenuii kyba, MpU3MBl,
IPAaBWJIBHOM MUPaMU/IBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU



55

56

57

58

59

60

61

62

63

64

[Moctpoenue ceuenuii kyba, mpU3MBbI,
IIPaBUJIILHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJIBHOMN NPOEKIINU

CumMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIocKocTU. [TnockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

[Tpu3Hak neprneHuKyJISpHOCTH TPSIMON
U TIOCKOCTH KaK CJICJICTBHE CUMMETPHUH

[IpaBunpHBIE MHOTOTPaHHUKH. Pacuér
pacCTOSHUI OT TOYKHU 10 INIOCKOCTH

[IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSHUI OT TOYKHU 10 IIIOCKOCTH

CriocoOb! OIyCTUTh MEPIIEHAUKYIISIPBL:
CUMMETPHS, CABUT TOUKH 110
napajuIeJIbHON NPAMOU

CnBur 1o HenapaJIeIbHOU MPSAMOH,
W3MEHEHUE PACCTOSHUN

KonrponsHag padora "B3auMmuoe

p p

pAacMoJIOKEHHUE MPSIMBIX U TNIOCKOCTEN B
npocTpaHcTae"

[ToBTOpEHME: Yyroa MeX Iy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTrOJIbHHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yyroa MEeXIy

CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE
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66

67

68

69

70

71

72

73

I'eomeTprueckrie METOIbI BBIYUCIICHUS
yrIila MKy NPSMBIMHU B
MHOTOI'PAaHHHMKAX

JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTIO yrja

[lepnenauKyIsIpHBIC TIIOCKOCTH.
CBoIiCTBa B3aMMHO TEPIICHIUKYJISIPHBIX
IUIOCKOCTEN

[Ipu3HaKk nepneHIuKyJIIPHOCTH
IUIOCKOCTEW; TeOpeMa O MPSMOMN
IIEpECEUEHMs IBYX IUIOCKOCTEN
NEPIEHIUKYJIAPHBIX TPETHEN INIOCKOCTH

[IpsiMoyToNBbHBIHN Mapauienenunesn; Kyo;
W3MEPEHMs], CBOMCTBA MPSIMOYTOJIBHOTO
napajulelIenuIe1a

TeopeMa 0 JuaroHaljiu nmpaMoyrojibHOro
napajmiaeacnurcaa u CICACTBUC U3 Heé

CTepeOMeTpI/I‘leCKI/Ie W IIPUKJIaITHBIC
3aJa4dH, CBA3aHHBIC CO B3aMMHBIM
PacCIoJIOKCHUEM NIPSAMBIX U IINIOCKOCTH

[ToBTOpEHME: CKPEIINBAIOIIIHECS
npsIMbIE, TTApaJIJICITbHBIC TUNIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHKaX

[Tapa nmapannenbHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPELIUBAIOIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSIX
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75

76

77

78

79

80

81

82

83

84

85

PaccrosiHre OT TOYKH J10 TJIOCKOCTH,
paccTosiHue OT MPSIMOM J0 MIIOCKOCTH

Brruuciienne pacCTosTHUA MEX Y
CKPELIMBAIOIIMMUCS IPSIMBIMU C
MOMOILBIO IEPIEHAUKYIAPHON
IUIOCKOCTH

TpéxrpanHblil yroy, HEpaBEHCTBA JJIsI
TpeXIrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIs1 TPEXTPAHHOTO yTiia

DNeMeHTHI CHEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3eMIIe
Kontponbnas padota "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3JI€MEHTHI"
[Tnpamuna. Buael nupamua. IpaBunbsHas
nupaMua

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[IpssmMoit napaienenunesn,
pSMOYTOJIBHBIN Mapasuienenunesn, Kyo
Brinmykisie MHOTOrpaHHUKHU. Teopema
Oiinepa

Boinykisle MHOrorpanHuku. Teopema
Diinepa. [IpaBuiibHBIC U
IOJIyTIPABUJIbHBIE MHOTOTPAHHUKHU

KonTtponsHas padora "MHuororpanHUKT"



ITonsarue BCKTOpA Ha IMJIOCKOCTU 1 B

86 1
IPOCTPAHCTBE
87 CyMMa BEKTOpPOB 1
88 PazHOCTB BEKTOPOB 1
89 [IpaBuno napamienenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICIKALUX B OJJHOMI 1
TUIOCKOCTH
92 CkanspHoe NMpou3BEICHNE 1
03 Brranciienue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
95 [Tpocreiimme 3a1a4un ¢ BEKTOPAMH 1
96 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
97 [Tpocreitmme 3aa4un ¢ BEKTOPAMH 1
98 O06o01IeHre U crucTeMaTu3alus 3HaHu! 1
99 O00011eHrEe U CUCTEMATU3ALINS 3HAHUI 1
100 Nrorosas koHTpoJsibHAs paboTa 1
101 HToroBast KOHTpoNbHAs paboTa 1
102 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



11 KITACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue Temsl "KoopauHaThbl
BEKTOpA Ha IUIOCKOCTH U B
npocTtpaHcTae"

[ToBTOpenue tems! "CkansipHoe
IPOU3BEIEHNE BEKTOPOB"
[ToBTOpenue TeMs! "Boruncinenue yria
MEXJly BEKTOpaMH B IIPOCTPaHCTBE"
IToBTOpeHue TeMbl "YpaBHEHHE IPSIMOMH,
MPOXOJIAIIEH Yepe3 B TOUKH"
YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
BekTopHoe npousBeneHne

JInneliHbIe HEPABEHCTBA, JIMHEWUHOE
IpOrpaMMUpPOBAHNE

JInHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IPOrpaMMUPOBAHNE

AHaMTHYECKHE METO/IbI pacyéTa yria
MEXy NPSMBIMU B MHOI'OTPaHHUKAX

AHanUTHYECKHE METO/IBI pacuéra yria
MEXY IJIOCKOCTSIMU B MHOTOTPaHHUKAX

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl
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13

14

15

16

17

18

19

20

21

22

dopMyIia pacCTOSHUAS OT TOYKH 10
IJIOCKOCTH B KOOpAUHATAX

Haxox/[eHre pacCTOSIHUI OT TOYKHU JI0
IUIOCKOCTH B Ky0e

Haxoxnenue paccTossHUN OT TOYKH 10
IUIOCKOCTH B MPAaBWJIBHOW ITUPaMUIE

KonrponsHast pabota "AHanuruueckas
reoMerpus"

Ceuenuns MHOT'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOT'OI'PAHHHUKHN

Ce’-IeHI/Iﬂ MHOFOFpaHHI/IKOB . METOQ
CIIENIOB

CeueHunss MHOIOIPaHHUKOB:
CTaHAAPTHBIC INIOCKOCTHU, IEPECCUCHUA
IPSIMBIX U IJIOCKOCTEN

HapaJ]J'ICJ'ILHBIC MMPAMBIC U TIJIIOCKOCTH:
NnapaJijiCJIbHbIC CCUCHUSA

[TapannenbHbIE TPSMBIE U TNTOCKOCTH:
pacy€T OTHOIICHUI

[TapaynenbHble NPSAMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAOIIUMUCS
PSMBIMU

[IepnieHauKyIsIpHBIE NIPSIMBIE U
IJIOCKOCTH: CTAHIAPTHBIE ITAPbI
NEPHEHANKYJSIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB



23

24

25

26

27

28

29

30

31

32

[lepnieH MKy IspHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HEePIEeHIUKYIIIpax
[lepnieH MKy IsApHBIE IPSAMBIE U
IUIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
IomIaiel, cooopakeHus moaoous

[ToBTOpEHHME: MIIOIAAH
MHOTOYTOJIEHUKOB, OPMYJIBI JIsI
TIOMIA e, COOOpaKEHUS MOI00US

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIbI [Tt
TIOMIAJIEH, COOOpaKEHUS MOI00US

[Tnomany ce4eHnit MHOrOTPaHHUKOB:
TUTOIIA TV TOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaXKEHHUSI MTOA00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaxKeHUs1 OJ00HS
Kontponbhas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHUSI
MHOTOI'PAaHHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napajenenunesa

3amaun 00 yaABOCHUU Ky0a, O
KBaJpaType Ky0a; O TPHCEKINH yTJia
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34

35

36

37

38

39

40

41

42

43

CrepeoMeTpHYECKHE 3a/1a4H, CBS3aHHBIC
¢ 00bEMOM NIPSIMOYTOIHHOTO
Hapajuieseumne/ia

HpI/IKJ'IaI[HHe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa MpAMOYT'OJIbHOTO
napajjcjacnuiicaa

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYUCJIEHHEM 00BEMOB NMPSAMOIL
HPU3MBI

[Ipuknaanele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSAMON MTPU3MBI

Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uHaTerpanga. Oobém
HaKJIOHHOU IPU3MBbI

Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéuHoro uaTerpana. Oobpém
MUPAMUIBI

dopmyna 00bEMa MUPaAMHIBL.
OTtHoueHre 00BHEMOB TUPAMUJ C
00IIHM yTIIOM

dopmya 00bEMa MUPaAMHIBL.
OTtHO1IEHNEe 00BFEMOB TUPAMUJT C
o0LINM yIJIOM

CrepeoMeTrpuueckue 3a1auu, CBI3aHHbIE
¢ 00bEMaMH HAaKJIOHHON TPU3MBI

CrepeoMeTpHUECKHE 3a]Ia4H, CBSI3aHHbBIC
¢ 00bEMaMK MUPaAMU/TBI
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45

46

47

48

49

50

51

52

53

54

55

[Ipuknanueie 3anauu mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

[Ipuknanueie 3anauu o Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

[Tpumenenue o0bEMOB. Borunicinenue
paccTosHUSA 10 IUNIOCKOCTH

KonTponbras padota "O0beM
MHOTOTrpaHHHKA"

Hunuuapuyeckas MOBEPXHOCTb,
o0pa3yronye HUIHHIPUIeCKON
MOBEPXHOCTHU

Hununaap. [psamoit KpyroBoi HWIHHAP.
[Tnomane MOBEpXHOCTH IIMIIMHIPA

Konnueckas moBepXHOCTh, 00pasytoiiue
KOHWYECKOU MoBepXHOCTH. KOoHyC

Ceuenne KoHyca IIOCKOCTHIO,
napaieIbHON TIOCKOCTH OCHOBAHUS

VYceuénnslii konyc. M3o0paxeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaae GOKOBOM MTOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

CrepeomeTpHuyecKkue 3a1a4n Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
HOCTPOCHHUEM CEUEHHMH LIMIINH/IpA,
KOHYycCa
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57

58

59

60

61

62

63

64

65

66

CrepeomeTpuueckue 3aj1auu Ha
J0Ka3aT€jIbCTBO U BBIYHUCIICHUC,
IIOCTPOEHUEM CEYEHUM HUINHAPA,
KOHYyca

HpI/IKHaI[HBIC 3aaa4u, CBA3aHHBIC C
HNUWIMHAPOM

[IpuknagHbie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

Cdepa u map
[Tepeceuenue cdepsl u mapa ¢

iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By 1 n3o0pakeHue mapa

[Tepeceuenue ceps! u mapa c
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n306paxenue mapa

VYpasuenune cepsol. [Inomans chepst n
e€ yacreit

Cummerpus chepsl 1 mapa

CrepeoMeTpHuueckue 3aJ1auu Ha
JI0Ka3aTeNbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U mapom,
MOCTPOEHUEM UX CEUEHHH IIIOCKOCThIO

CrepeomeTpuuecKue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO cpepoii U apom,
MIOCTPOCHUEM MX CEUEHHH IIOCKOCTHIO

[IpuknanHbie 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHME: OKPYKHOCTH HA
MJIOCKOCTH, BBIYUCIICHUS! B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00uS

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUA
U MHOT'OI'paHHUKOB

3anaun no teme ""Tena U MOBEPXHOCTH
BpaieHus"

3anauu o teme ""Tena U MOBEPXHOCTH
BpaieHus"

KonTtponbHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O06weém mumuHApa. Teopema 06 00bEME
NPSIMOTO LWJIHHIPA

Brrunciaenne 005EMOB T ¢ TOMOIIILIO
onpenenéHHoro uTerpaiga. Oobém
KOHyCa

ITmowanm OOKOBOM U ITOJIHON
ITOBEPXHOCTH KOHYCa

CrepeomeTpuyecKHe 3a/1aui, CBsI3aHHbIE
C BBIYMCIIEHHEM 00BbEMOB LIMIMHJPA,
KOHYycCa

[Tpuknagasie 3agaun 1o Teme "OO0bEMBI
Y TJTOIIAAN TOBEPXHOCTEHN Ten"

O06BEM mapa 1 mapoBOro CEKTOpa.

Teopema 00 00béMe mapa. [lmomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00HEMOB
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1Iapa, IapoBoOro CErMeHTa U IIapoBOTO
CeKTopa

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaaeo cheprl. CooTHOIICHUS
MEXy IJIOIIAJIIMHU MIOBEPXHOCTEH U
00bEMaMHM MOT00HBIX TEII

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne 06bEMa pu mo100uu.
CrepeoMeTprueckue 3aauu, CBI3aHHbBIE
C BBIYMCIICHUEM 00BEMOB TEIl U
IJIOLIAJIEH TOBEPXHOCTEN

KoHnTtponbHas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX TeT"

JIBM>KeHUs MPOCTPaHCTBA.
OTtoOpakenusi. J[Br>keHus: 1 paBEeHCTBO
¢buryp. O61IHe CBOMCTBA IBHKCHUI

Buapl n1BukeHHit: napauiebHbII
MepeHoc, eHTpaTbHasi CHMMETPHSI,
3epKajbHasi CHMMETPHSI, TOBOPOT
BOKPYT MPSAMOM

[IpeobpazoBanus nonoous. [psimas u
cthepa Ditnepa

['eomeTpuueckue 3a1auu Ha

IMPUMCHCHUC NBUKCHUA

KoHnTtponbhas padota "BekTops! B
npocTpaHcTBe"
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Ob6o6maromee noropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3aINs 3HAHWM:
"IlapanienbHOCTb MPSIMBIX U
IJIOCKOCTEM B IpOoCTpaHCTBE"

Ob6o6maromee moropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3aIlNs 3HAHWM:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maroiee nopropenue 11 nonsruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMaTH3aIlis 3HAHUM:
"Bekrops! B mpocTpaHcTBE”

Ob6o6maroee noropenue 11 nonsruit
U METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlUs 3HAHUM:
"O6beM MHOTOTpaHHUKA"

Oo6o06matomee moroperue 11 moHsTHI
U METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsI 3HAHUI:
"O6beM MHOTOTpaHHUKA"

O6o6maromee noproperue 11 moHsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIis 3HAHUMH:
"TTnomaau MOBEPXHOCTH U O0BEMBI
KpYTJbIX TN

O6o6mmaromee noproperue 11 moHsTHii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATH3AIMs 3SHAHUN:
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"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYIJbIX TN

Hrorosasi KOHTpOJIbHAs paboTa
WroroBast KoHTpoJIbHAS paboTa

[ToBTOpeHnue, 06061IeHNE U
cUCTEeMaTH3allUs 3HAHHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ PoJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTHH



COBPCMCHHBIX MHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAaYKU U €€ poJib B Pa3BUTUHU

102 1
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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