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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HWCCIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUU  pacmpenenserca He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
y4uétoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPAMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MPaBHIbHAs TPEyroibHAas NUpamMUAa MU IMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOM MHpPaMUbI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsST B MPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETPUS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MIPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABIECHHBIE M IMPOTHUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMITaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. BzammHoe pacmosoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka mumuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O0béM. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.



KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
IWIMHIpP, ONHCaHHAs OKojo IuuHapa. llepecedenne cdepsl U mapa c
wiockocThio. Kacanune mapa u chepsl mnockocTsio. [loHSTHE MHOTOrpaHHUKA,
ONMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoTeTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEpeHOca
CEKYILEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHUSA. [IpsimoyronbHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. Koopaunats! Bekropa. PasznoxxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSA B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHHS W paBEHCTBO (uUryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKEHUH: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUMCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) NaTPUOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTUYeCKUE 3HAaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUUECKUX 3a/1ady MaTeMaTUYeCKON HaNpaBJI€HHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHECHHE MaTEeMaTHYeCKUX 3HAHUW IS penieHus 3agad B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 AESTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISABIAThL U XapaKTEPU30BaTh CYLIECCTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOUICHMH MEXIy MNOHATUAMH, (HOPMYIMpPOBATH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;



BBEIOWpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEIOBATEIbCKU WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCJIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH Tpadrueck;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
NPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUI U MBICIHMTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJIETh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBHUIYAJTLHON
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPHUTEPUSIM, CPOPMYITMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MHPHU PELICHUH
F€OMETPUYECKHX 33]1aY;
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KJIacCU(DUIMPOBATh B3aMMHOE PACIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMONA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pAacmo3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Napaienenunea, Kyo);

KJIaccUu(PUIMpOBaTh ~ MHOTOTPAHHMKHW,  BBIOMpass ~ OCHOBAaHMS  JUIS
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPaHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, LEHTPaIbHOE U OpTOTOHAJIBHOE
MPOCKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha IJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3UYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,;

CBOOOJIHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
burypor;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUH H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJCTABICHHYI Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYEHHbIE 3HAHHUS HAa TMPAKTHUKE: CpPaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyallld, MPUMEHSATh MU3yYCHHBbIE MOHSTUS B
mpoiiecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
npoOemMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
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MCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUN M TEOpeM, ammapara aiareOpbl, penarh MPAaKTHUYECKHE 3a/1ayd,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyyaronuiicss HAydYuTCA:

CBOOOJHO OIEPUPOBATH MOHATUSAMHM, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit U mapom;

pacno3HaBaTh Teda BpauleHus (UMIUHApP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TE BpaIllCHMS,;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpalllCHHS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAlllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalCHUS;

BBIUUCIISATH COOTHOLIEHUS MEX/Ty TUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4l HA BBIUMCIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpallCHUS MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOI, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMHJIPA
(mapasuieNnbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akThbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH yCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0XJICHUE T€OMETPUUECKUX BEJIUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYCHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALlUH, IPUMEHATh U3YUYCHHBIC
IIOHATUS, TEOPEMbI, CBOWCTBA B MpOLECCE IMOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, UCCIENOBATh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarbh NPAKTUYECKUE 3a/Jaud, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Komraecrso wacos
0/m | mporpammbr Beero Konrpoabnsie IIpakTHyeckue
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsiMbix B 6 1
IPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTB MPSIMBIX U 3
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHnmfyﬂﬂpHOCTL MPSIMBIX | o5
IUIOCKOCTEH B MIPOCTPAHCTBE
5 Vbl U paccTosHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B IpocTpaHCTBE 12
3 [ToBTOpeHwMeE, 0606meH1:Ie u 5 )
CUCTeMaTH3alusl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[MTPOT'PAMME
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11 KITACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM
Konrposbubie IIpakTHyeckue
n/m NporpamMmbl Bcero
padoThbI padoThI
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEeHHE, 0000IICHNE 1 15 1
CUCTeMaTH3alMsl 3HAaHHUH
3 O06BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpECHHE, 0606H_[eHI:Ie u 17 5
CUCTEeMaTH3alusl 3HAaHHUH
OBILIEE KOJIMYECTBO YACOB I10
- 102 8 0

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

aarTra

Tema ypoka
Mo nnaHy Mo ¢dakty

OCHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIOCKOCTH, TTApAJUICIBHBIX MPSIMBIX
(OTpe3KoB), cepeMHbI OTpe3Ka

[ToHsITHS cCTEpeOMETPHH: TOYKA, IIpsIMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJlIC)IbHBIX IPSIMBIX
(OTpe3KoB), cepeHBI OTpPe3Ka
[ToHsTHS: TepeCceKarONIUeCs MIOCKOCTH,
IepPeCeKaroIIuecs mpsiMasi M IJI0CKOCTh;
HOJYTIPOCTPAHCTBO

KOPPEKTUPOBKa

IlousTus: MepeceKarommecs 1mI10CKOCTH,
MNepeCCKaromuecs 1nmpsamMasd U IJI0CKOCTDb,
MMOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHrne IPOCTENIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHuKH, 1300paXKeHHe MPOCTEHIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00bEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 Hux. CiocoOnl 3a1aHus
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O0603HaueHus NPSIMbIX U TJIOCKOCTEH

10

N300paxkeHne ceueHnit mupaMubl, Kyoa u
MPU3MBI, KOTOpPBIE TPOXOAT uepes3 ux peéopa.
N3006paxeHue rnepeceyeHus: NoayuyeHHbIX
II0cKOCTeN. PackpammmBanue MOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETaMU

11

N3obpakenue ceueHuil nmupamMusl, Kyoa u
MPU3MBI, KOTOpPBIE TPOXOAT uepe3 ux peéopa.

16



H3o006paxeHue rnepeceyeHus NoayuyeHHbIX
iockocTeil. PackpaniiBanue nocTpoeHHbIX
CEUEHHUI pa3HBIMU [[BETAMU

12

N306paxkenue ceueHnii nupamuabl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.

H3o006paxeHue nepeceyeHus NoayuyeHHbIX
iockocTeil. PackpaniBanue mocTpoeHHbIX
CEUEHHUH pa3HBIMU [[BETAMU

13

N306paxkenue ceueHuii nupamubl, Kyoa u

IIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MEepeCcCUCHUA MOJYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHLBIX
ceuyeHH I Pa3sHbIMH IBCTAMUA

14

15

16

17

MerTton ciie1oB JUIsl IOCTPOEHUS CEUEHU N

Merto[ cie0B 1715l MOCTPOCHUS CEUEHHI.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

MeTon crnefoB Uit MOCTPOSHUS CEUSHUI.
CBoiicTBa IepeceueHuil MpsIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceuennii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEXKEHN U 3aIllUCh 11aroB
IIOCTPOEHUS

18

[TocTpoenue ceuennii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuennii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

21

22

[ToBTOpeHue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBbHUKOB

IToBropenue manumerpun: Teopema

17



Memnenas. PacueTsl B ceueHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHS ITTAHUMETPUU
U CTEpEOMETPUU

23

KonTponbaas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

24

25

B3anmnoe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaronyecs npsimsole.
IIpu3HaKy CKpEeUMBAIOIUXCS PSAMBIX.
[TapajutenpHbIe IPAMBIE B IPOCTPAHCTBE

Teopema 0 CylieCTBOBaHUM U
€MHCTBEHHOCTH NPSIMOI1 NapaljeIbHON
JAHHOM IPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
IpsMoiu. JleMMa o0 nepecedeHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

27

28

29

[TapayutenpHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

[TapamiensHOe mpoekTHpoBaHue. OCHOBHBIE
CBOICTBaA NapaJlJIEIbHOTO IIPOEKTUPOBAHUS.
N306paxeHue pa3HbIX GUryp B
NapaJyIeIbHON MPOEKIINH

IlenTpanbHas npoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI MEKILY
IPSIMBIMU

33}121‘{1/1 Ha JOKa3aTCJIbCTBO U NCCICIOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

ITonsATHA: MapauIeTIBHOCTD MIPSAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
IIJIOCKOCTH

31

['eomeTpryeckue 3a7aun Ha BBIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapauIeTbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MpoOXOSAIIETo Yepes
JaHHYIO IIPAMYIO Ha YEPTEIKE U
MapajuIebHOTO IPyrou npsamoil. Pacuér

18



OTHOILIEHUH

33

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
MOCTPOCHHS CeUeHUH KyOa n
napayuienenunena. CBoucTaa
napaJiesienune1a 1 Mpu3Mbl

34

35

36

37

38

[TapannensHble 1ockocTu. [Ipu3naku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema o napamieabHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOAsIIeH
4yepe3 TOUKY, He MPUHAAJISKAITYIO0 TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: 0
NapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS MPU
MepecedeH  JIByX MapajiebHbIX
MIJIOCKOCTEH TpeThei

CBoiicTBa mapaieNbHBIX MIIOCKOCTEH: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX/1y MapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMONA C
JBYMs TapaJIENbHBIMU TUNIOCKOCTSIMU

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiejaenumnena

41

Brruucnenue ayiMH OTpe3KOB B Ky0Oe u
PSIMOYTOJILHOM Tapa’siieenurne/ie

42

43

44

45

[IeprieHIUKyYIAPHOCTH NPSAMOMN U IIJIOCKOCTH.
[Ipu3Hak neprneHANKYISIPHOCTH IPSIMOU U
IUIOCKOCTH

[lepneHIMKyYIAPHOCTD NPSAMOI U MIIOCKOCTH.
[Ipu3Hak neprneHaAuKyIIPHOCTH NMPSIMOH U
IUIOCKOCTH

TeopemMa o CylleCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MpOXOAsIIeit
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K INTIOCKOCTH

[IimockoCTH U NEPIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

19



[110CcKOCTH U epIEHAUKYIISIPHBIE UM

40 IIPsIMbIE B MHOTOTPaHHHUKAX

47 [lepnennukynsap u HakiaoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOUKU Ha IPAMYIO

48 [Tepnenpukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIAPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepreHAUKysIpax (mpsmas
u oOpaTHas)

50 Teopema o Tpéx nepneHANKYIsIpax (mpsmas
U oOpaTHas)

51 Yroa Mexxay CKpelMBaroIIMMKCS IPSIMBIMU

52 [Touck neprneHuKyJIIpHBIX MPSMBIX C
MOMOUIbIO NEPIIEHANKYJISPHBIX MJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, NpU3MBl,

54 IIPABWJIBHOM MUPaMUBI C IIOMOILBIO
OpPTOTrOHAJILHOU NMPOEKIINH
[locTpoenue ceuenuii kyoa, IpuU3Msl,

55 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTrOHAJILHOU MPOEKINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 rtockocTH. [ImockocTn cuMmMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak NepneHIuKyIIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH
CriocoObI ONyCTUTH MEPIIEHAUKYIISPHI:

60 CUMMETPUS, CABUI TOUKHU IO NapalieIbHON
pSMOi

61 CnBur no HenapaienbHON IPSIMOH,
MU3MEHEHHUE PACCTOSIHUM
KonTponbhas pabota "B3anmuoe

62 pacIiooKeHUe MPSIMBIX U TUTIOCKOCTEH B
npocTpaHcTae”

63 [ToBTOpEHME: yroa Mexay IpsIMbIMU Ha

IJIOCKOCTH, TPUT'OHOMETPHA B IIPOU3BOJIbHOM
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TpeyrojbHUKE, TEOpeMa KOCHHYCOB

64

65

66

[ToBTOpEeHME: yroi Mexay
CKpCIIUBAOIIUMUCS ITPAMBIMHU B
IIPOCTPAHCTBE

FGOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUSA yIjia
MECXKAY MPSAMBIMHA B MHOTI'OI'PAaHHHUKAX

JByrpanubiii yroj. CBOMCTBO JTUHEMHBIX
YIJIOB IBYI'PAHHOTO yTIiia

67

68

69

70

[lepnennukynsapuble miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHANUKYJIAPHBIX IIJIOCKOCTEN

[TpusHak neprneHIuKyJIIpHOCTH INIOCKOCTEM;
TeopeMa O IPSIMO NIEPECEUECHUSI IBYX
IJIOCKOCTEN MEPIEHIUKYIIAPHBIX TPEThEH
IUIOCKOCTH

[TpsMoyronbHbIi napauienenunesn; Kyo;
M3MEPEHMS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuiejenumne1a

Teopema 0 qMaroHanu NpssMOYIrOJIbHOIO
napaJuleIenuIea u CIeACTBUE U3 HeE

71

CrepeomeTpryuecKkue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJTIOCKOCTH

72

73

74

HOBTOpCHI/IeZ CKpCHIUBArOIHECA IPSAMEIC,
napajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

ITapa mapasiesnbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCSA MIPSAMBIX, PACCTOSTHUE
MEXIY CKPELIUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBIX CUTYaLHsIX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCcTodIHHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beluncnenue paccTossHUN MEXIY
CKPELIMBAOIMIMMUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHAUKYISIPHON IIJIOCKOCTH

76

TpéxrpaHHblid yroj, HEpaBeHCTBA M
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpEMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yTIJIa

77

DneMeHTHI ChepUIECKOi TeOMETPUH:
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T'€OAC3NYCCKHUEC ITMHHUHN Ha 3emie

78 KonTponsHas padora "Yriel u paccTosHus"

79 Cucremaru3zainus 3HaHUN "MHOTOTrpaHHUK U
€ro 3J1eMeHTHI"

80 ITupamupa. Buasl nupamup. [lpaBunbHas
nupamuia

81 [Tpusma. [IpsiMast U HAKJIIOHHAS! TIPU3MBIL.
[IpaBunbHas npusma

82 [Ipamoii napayuienenunes, NpsiMOyTOJIbHbIN
napasuieNenumnes, Kyo

83 Brimykisie MHOTOTpanHuKd. Teopema
Ditnepa
Brimykisle MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunpHbIle U NOTyNpaBUIbHBIE
MHOTOTPaHHHUKH

85 KoHTponbHas pabora "MHororpaHHuKu"

86 [lonsTne BeKTOpa Ha MIIOCKOCTH U B
IPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3zHoCTh BekTOpOB

89 ITpaBuiio mapamnenenunena

90 YMHOKEHHE BEKTOpa Ha YHCIIO0

01 Paznoxxenne BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JISKAIINX B OJHOH MIOCKOCTH

92 CkansipHO€E TPOU3BENECHUE

03 Brrunciienue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

94 [Ipocreiimue 3an1aun ¢ BEKTOpamMu

95 [Ipocreiitme 3amaqu ¢ BEKTOpaMH

96 [Ipocreiimue 3an1aun ¢ BEKTOpamMu

97 [Ipocreiitme 3amaqu ¢ BEKTOpaMH

98 O00011IEHNE U CUCTEMATU3aIMs 3HAHUN

99 O0o01IeHne U cucTeMaTu3alus 3HaHU|

100 Hrorosast koHTpOIBHAs paboTa

101 Wrorosast KoHTpOJIbHAS paboTa

102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

aarta
Tema ypoka

Mo nnaHy

Mo dakTy

KOPPEeKTHPOBKA

IToBTOpenue temsl "KoopauHarsl
BEKTOpA Ha IJIOCKOCTH U B
npocrtpaHcrtae"

IToBTOpenue temsl "CkaisspHoe
IIPOU3BEICHNE BEKTOPOB"

[ToBTOpenue TeMol "Brruucienue
yriia MeXJy BEKTOpamH B
npocTtpaHcTae"

[ToBTrOpenue Temsl "YpaBHEHUE
MPSAMOM, MPOXOAAIIEH Yepe3 B
TOYKH"

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

YpaBHEeHHE MIII0CKOCTH, HOPMaJb,
YpaBHEHHE IJIOCKOCTH B OTPE3KaxX

BGKTOpHOC IIPOU3BCACHUC

10

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPaAMMHUPOBAHUE
JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IIPOrpaMMHUPOBAHUE
AHaJIUTUYECKUE METObI pacuéra

yriia MeXJy IpSMbIMU B
MHOT'OI'paHHHMKaxX

11

AHaJIUTUYECKUE METObI pacuéra
yrja MeXIy MIOCKOCTSMH B
MHOT'OrpaHHUKax

12

13

dopmyiia pacCTOSTHUSA OT TOUKHU 10
IJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue paccrostHuii oT
TOYKH JI0 TUIOCKOCTHU B Ky0Oe

14

Haxoxnenue pacctostHuii OT
TOYKH 10 IUIOCKOCTH B
MPaBUILHON MUpPAMUJIE

15

16

KonTponbhas padora
"AHanuTHueckas reomeTpus”

CeueHns MHOT'OT'PaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHHUKHU
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17

18

19

20

CeueHus MHOT'OI'PpaHHUKOB: MCTO
CJICI0B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE MJIOCKOCTH,
HCpCCC‘-IGHI/ISI HpSIMBIX n
MIOCKOCTEH

[TapannensHbie psiMbIe U
IUIOCKOCTH: MapaielbHbIe
ceueHus

[TapamtenpHbie IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIBI MEKIY
CKpCHIUBAOIIHUMUCSA ITPAMBIMU

22

[lepnenaukynsipHbie MPSIMbIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEeHIUKYIISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUU
MHOTOT'PaHHUKOB

23

24

25

[leprienAuKyIsIpHBIE MIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEeHIUKYIISIpax
IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TOIAAN
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
ionaaen, cooopaxeHust moaoous

26

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
ionaaen, cooopaxeHust moaoous

27

28

29

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI01a e, COOOPaKEHHSI TIOT00MS

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
ITOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEeHUS MOI00US
IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
IOBEPXHOCTEW, pa3pe3aHus Ha
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30

31

9acTH, COOOpaKECHHUSI TOA00MS

KonTponbnas pabora
"[loBTOpEeHUE: MHOTOIPAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

O0BéMm Tena. O0beM

IpAMOYTOJIBHOT'O
napajjicjicnuicaa

32

3anaun 00 yaBOCHUHU Ky0a, O
KBaJpaType Kyoa; 0 TPHUCEKIIUU
yria

33

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
[IPSAMOYT'OJIBHOTO
napajuiesienumneaa

34

35

[TpuknagHbIe 3a0a4H, CBSI3aHHBIE C
BBIYHCIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuiesieune/1a

OO6BEM IIPSIMOI TTPU3MBI

36

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB MPSAMOUN TIPU3MBI

37

38

39

40

[TpuknaaHbie 33129, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Brruncienune 00bEMOB TEI C
MTOMOIIBIO OTIPEAECNIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
TIPU3MBI

Brruncienune 00bEMOB TEI C
MTOMOIIBIO OTIPEAECNIEHHOTO
uHTerpana. O6bEM MUpaMu/IbI
dopmyna 00bEMa MUPaMUIbIL.
OTtHolieHNEe 00HEMOB TUPAMU] C
OOIIKM YTJIOM

41

®opmyna 00bEMa MUPaMUIbL.
OTHO1IeHNE 0OHEMOB MTUPAMUJT C
00IIUM yTIIOM

42

43

CrepeomeTpuieckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU
HaKJIOHHOM MPHU3MBbI

CrepeomeTpuueckue 3a1auH,
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44

45

CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/TBI

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKIIOHHOH TIPU3MBI
[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TTUPAMUIBI

46

[Tpumenenne 00BHEMOB.
Brrunicienue paccTosHuS 10
IUIOCKOCTH

47

48

49

KonTponbras padota "O0béM
MHOrorpaHHuka"

[MunuHapudeckas MOBEPXHOCTb,
o0pazyrolye HUINHAPHYECKON
IIOBEPXHOCTU

Hunmuuap. [psamoi kpyroBou
numHap. [Inomans nosepxHocTu
LUIMHIpa

50

Konnueckas noBEpXHOCTB,
o0pa3yromme KOHUIeCKOn
nosepxHoctu. Konyc

51

52

53

CeueHue KOHycCa IIIO0CKOCTHIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBAHUsA

VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYyCa

54

55

56

57

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

CrepeomeTpHuueckue 3aauu Ha
JI0Ka3aTeJbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHycCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEUEHUHN UINHAPA,
KOHyca

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C
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59

MUJIIMHAPOM

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
wiockocteio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHHE mapa

61

[epecedenue cdeps U miapa ¢
iockocThlo. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHue mapa

62

63

VYpasaenwne chepsl. [Lnomans
cdepsl u e€ yacren

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

66

67

68

69

[TpuknagHele 3a1a4u, CBI3aHHBIE
co cepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BEIYMCIICHUSA B
OKPY’KHOCTH, CTAHAAPTHBLIC
noaoous

Paznuunble KoMOMHAIMY TeT
BpaIlEHHUsI 1 MHOTOI'paHHUKOB
3anaun no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

71

72

3anaun o teme "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtponbnas padora "Tena u
MOBEPXHOCTHU BpauieHus"
O6vem mumHapa. Teopema 00
00BEME MPSAMOTO MIIUHAPA

73

Brruncienne 00bEMOB TeII C
TIOMOIIBIO OMTPENEITIEHHOTO
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74

unterpana. O6bEéM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYHUCIICHUEM
00BEMOB IIUJIMH/PA, KOHYCA

76

7

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI U IIIOIATN
noBepxHocrel Ten"

O0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 06vEMe mapa.
[Tnomane chepsl.
CrepeomeTpuuecKkue 3a1auH,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOrO
CErMEHTa U IapOBOTr0 CEKTOPA

78

[IpukiiagHeie 3aga4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOLIEHUS MEKIY
IUIOMIAISIMH ITOBEPXHOCTEH U
00bEMaMU ITOIO0HBIX TEJT

79

80

[TogoOHEbIe TeNa B MPOCTPAHCTRE.
N3menenne o0bEMa mipu mo100m.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB Te U IUIoIaAeH
IIOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

81

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHCcTBO uryp. Obuiue
CBOKCTBA JBUKECHUI

82

Buael nBukeHnil: napaiebHbII
MEPEHOC, IEHTpAIbHAs
CUMMETpHUS, 3epKajbHAas
CUMMETPHUSI, TOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanms momoowms.
[Ipsimas u chepa Ditnepa
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84

85

86

87

88

89

90

91

92

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC ABUIKCHUS

KontponbHas padota "BekTopsl B
npocTtpaHctae"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"[lapajsienbHOCTD MPSMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"BexTopsl B mpocTpancTae”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alHsI 3HAHHIHA:
"BexTopsl B mpocTpancTae”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "OobeM
MHOroOrpaHHuka"

Oo6o06maromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "OobeM
MHOroOrpaHHuka"

O6o06maromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3als 3HaHuH:
"IInomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

O6o6m1aromiee nosropenue 11
MIOHATHUI U METO/I0B Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3alus 3HaHUH:
"IInomaay moBEpXHOCTH U
00BEMBI KPYTIbIX TET"
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93
94

HTorosas KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa

95

96

97

98

99

100

[ToBTOpeHUEe, 06001IeHNE 1
cucTeMaTu3auus 3HaHUI

Hcropus pa3BuUTHS CTEpEOMETPUHU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHUU
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEpEOMETPUHI
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHS CTEpEOMETPUHI
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ pOoJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pasBUTHS CTEpEOMETPUHI
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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