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IMNOACHHUTEJIBHAA 3AIINCKA

['eomeTpust sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUYnBaET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIPaBICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO IHKIIA.
[Tockonpky  JOrMYecKO€  MBILIUIEHHE,  (QopMUpyeMOe  TIpU  U3YyYEHUU
00y4aroIUMUCs TOHATUHHBIX OCHOB F'€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUH IETIOYKH JIOTHUECKUX YTBEPKACHUA TMPU PEIICHUH T€OMETPUIECKHIX
3ajja4, yMEHHME BBIABUTATb U OMNPOBEpraTh THUIOTE3bl HEMOCPEIACTBEHHO
UCTIOJB3YIOTCS MPU PELICHUH 3a/lad €CTeCTBEHHO-HAyYHOTO 1IMKJIA, B YaCTHOCTHU
(¢uznyeckux 3anad.

I{enb ocBOeHUs mporpaMmMbl yue6HOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CIIOCOOHOCTEW OOydarommxcs mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIICH MpeaMeTHON obnactu «MaremaTuka u
uHdopmaTHKa»  dYepe3  oOecredeHrWe  BO3MOXKHOCTH  MPUOOpETeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX TE€OMETPUYECKUX 3HaHUM U JIEeWCTBUH,
CHeU(PUIHBIX TEOMETPUU, H HEOOXOTUMBIX JIJIsl YCIEIIHOTO MPOECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIB30BAHNEM MAaTEMAaTUKH.

[IpuopureTHpIMH 3aadyaMu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHye MPeACTaBIECHUsI O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYpbI U
dbopMupoBaHrE OCO3HAHUS B3AMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dopMupoBaHrEe TMpPEACTaBICHHUS O IMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOXHEHMIINX MaTeMaTHUYECKUX MOJENSX, MO3BOJISIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SIBICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE MOHATUITHOTO ammapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuH;

dbopMupoBaHre  yMEHHS  BIAACTh  OCHOBHBIMH  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAaHHE TEOPEM,
GopMysl U yMeHUE UX NPUMEHSITb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HaXOJUTh
HECTAaHJIapTHBIE CIIOCOOBI pEelIeHUs 33/1a4;

dbopMupoBaHrE YMEHHUs paclo3HaBaTh Ha YepTekKaxX, MOACIAX U B pealbHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalleHHUs, KOHCTPYHPOBaTh T'€OMETPUUYECKUE
MO/JIEIH;

(¢opMupoBaHHE MOHHMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTUYECKUX TEeOpHuil, (pOpMUpOBaHME NOHHMMAHUS POJIU AKCUOMATUKH NpHU
IIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pelIeHusl, YMEHHUsI UX NPUMEHSTh, MPOBOJIUTH JOKA3aTEJbHBIE PACCYXKICHUS B
XOJI€ pELICHNs CTEPEOMETPUUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJIEpP KaHUEM,
(opMupOBaHHE MPEICTaBICHUsT O HEOOXOJUMOCTH  JIOKAa3aTeNbCTB  IpPHU



000CHOBaHUU MATEMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKHU B IIPOBEACHUU
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIILICHUS, THTEpPECa K U3YUCHUIO0 T€OMETPUU;

dbopmupoBanre (DYHKITMOHAILHONW TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX W MPH HU3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEANbHBIX CUTyallUd, HCCIEIOBAHMUSI TMOCTPOEHHBIX MOJIEIECH,
WHTEPIPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKaTEIbHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble HM  IMIOCKOCTHU B MPOCTPAHCTBE,
«MHororpannuku», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHMEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIiIyOJEHHOM YpOBHE OOy4YeHUs B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOIro Kypca, a
dbopMHpOBaHUE JIOTMYECKMX YMEHHMI  pacmpenensieTcs He  TOJBKO 110
COJIepKaTeNbHBIM JIMHUSAM, HO H 10 rojgam odyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHusl DejepanbHON padoueit
IpOrpamMMbl, paclpeleEHHbIM IO TojgaM OOy4eHHs, CTPYKTypPHUpPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCaM 00yYaroluecs
oOpamanuch HEOJHOKpPAaTHO. OTO TIO3BOJSIET  OpPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHATUSIMU U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
coOJTI0/IeHeM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN O0OyYaromMXCsl, paCIIUpss U yriryOssis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISICT:

co3gath  ycinoBus ans  guddepeHnmanuu  OOy4eHHs, TOCTPOCHHS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpPOTpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3YyYEHUE T€OMETPHUH KaK COCTaBIIsoIIEH yueOHoro nmpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOAOJKEHUIO H3YUYCHHS MaTeMaTUKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOnHoro kypca «['eomerpus» Ha yriayOoJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COJEP XAHME OBYUYEHUA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U CIEIACTBHS U3 HUX.

B3anmHoe pacnosioxeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKaAIOIIMeECs,
napajylejibHble M CKpeluBaronuecss npsaMblie. [Ipu3Haku CKpelmMBarOMxcs
npsAMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: NapauIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, TAPAJIIENBHOCTD IPIMOMN
U 1uiockoctu. IlapamnenbHoe W LIEHTpalbHOE MPOSKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBOMCTBa MapajyIeNbHOIO NpOeKTUpoBaHus. M3o0pakeHue
buryp B mapajiesbHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh NIIOCKOCTEN: NapalieiIbHbIE
IJIOCKOCTH, CBOICTBA MapajuIeabHbIX IJTIOCKOCTEMN. [Ipocreitmmue
MPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, Mapajulelenuie],
IIOCTPOCHHUE CEYEHUM.

[lepnieHAUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISIPHBIEC MPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIABHBIE W MEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOW M INIOCKOCTH, TeOopeMa O IPsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHMUE.
[leprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE
OT TOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPHU3HAK  IEPHEHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YIoJl IBYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoliCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYIPAaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB LIS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkKoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTb MPU3MBI.
[lTapamnenenunen, OPAMOYTOJIBHBIA — IMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimiue nyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBenHnas Tteopema Iludaropa. Ilupammuma: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TI'paHei
MpaBWIbHOW mUpaMuabl. [IpaBuibHbIE MHOTOTPAaHHUKHU: MpPAaBWJIbHAS MNpU3Ma U



IIpaBWJIbHAS IMpPAaMHIA, IPAaBWIbHASA TPEYroJibHAs IHMpPaMHUIAa W NPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JNOACKAdIP U UKOCADIP.

Bblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHaiu, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOLAJAb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH HPABUIBHOW MHpPaMUJIbI,
TeopeMa O IUIOLAAU YCEYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajulejielIuIea, CUMMETPUS IPABWIbHBIX IMPU3M, CUMMETpPHUs IIPABUIIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpAMU: CI0KEHUE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YUCIIO.
[ToHdaTHE KOMIUIaHApHBIE BEKTOpPBI. lIpuU3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0  TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpancTBe. Koopaunatel BekTopa. CBs3b MeXIy KOOPAMHATAMHM BEKTOpPa M
KOOpAMHATAMHA TOYEK. YTOJN MEXIy BekTopamu. CKalgpHOE IPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[MoHATHS: IWIMHAPUYECKAsT MOBEPXHOCTh, KOHHMYECKAsh MOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpa3yollue TMoBepxXxHOCcTeW. Tena BpalleHus:
IWIMHIP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacmoiiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus cdepbl u
mapa.

O6béM. OcHOBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Tapayiesienuneaa M cienctsus u3 He€. OO0béM mpsMol u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KoHyca. O0BEM mapa W mapoBOTro
CErMEHTA.

KomOuHanmu Tenm BpamieHUss WU MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, OINHCaHHAas OKojo IwmHapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mrapa m chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepsl, chephl, BNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalICHUS.

[Tnomaas MOBEPXHOCTH UWIMHApA, KOHYyca, IIIOHaab chepbl U e€ yacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogodusi, romoteTus. PemieHue 3amau Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIOTPAaHHUKOB U TEJI BPALIEHUS: CEYEHUS UINHIpPA
(mapayuienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHUIO U TIPOXOJIAIINE YePEe3 BEPIIMHY), CEUCHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepauun Haja BeKTopaMu. BektopHoe
yMHOXeHHE BeKkTopoB. CBOICTBa BEKTOPHOrO yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KoopAuHaT B npocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEIICHHUH TE€OMETPUUYECKHUX
3a1ad4.

JBMKEeHUs B IPOCTPAHCTBE

JIBixenus: mpoctpanctBa. OtoOpaxkenus. [[BrkeHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKEHUH. Buapl JBM)KEHUN: TmapalieNibHbIA IEPEHOC,
LHEHTpaJbHas CHUMMETPHUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00IecTBa,  MPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIleAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX IIEHHOCTEU POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUI, pacCyXI€HUIH, BOCIIPUUMUYUBOCTh
K MaT€MaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (37I0pOBOE IHUTAHHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHUH WU
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUs, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEU KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATIbHO-?)KOHOMUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATBbHON
Cpelbl, 0OCO3HaHHUE III00AIBHOTO XapaKTepa YKOJIOTHYSCKUX IPo0IeM, OpUCHTAITUS
Ha TPUMCHCHHE MaTEMAaTHMUYCCKHUX 3HAHUN IS pelnieHdus 3agad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIsl OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKW W  OOIICCTBEHHOM  IPAKTUKH, IOHHUMAaHUE
MaTeMaTH4YeCKOW HayKHd Kak cdepbl 4YeIoBEeYeCKOW MesTeIbHOCTH, JTaroB €&
Pa3BUTHA M 3HAUYUMOCTH ISl PA3BUTHS LMBUIU3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEI0BATEIbCKYIO0 JEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TOHATHAMH, (QOPMYIHPOBATH
onpeeneHus] MOHATHM, YCTAHABIMBATh CYLIECTBEHHbBIN MpU3HAK KiacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAIN3A;

BOCIIpUHUMATh,  (OPMYyIUPOBaTh U  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBA3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPXKICHUSIX, MpeAJiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIEHHUs, BbIOMpaTh HauOoliee MOAXOASAIMA ¢ y4€TOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHI KaK HCCIIENOBATCILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIMOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POpPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATHU3UPOBAaTh W HWHTEPIPETHPOBATH WHGOPMAIUIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HeasiMU  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, peIIaeMoil 3ajayu, BBICKA3bIBATh UJEH, HAICJECHHbIE Ha TIOUCK
pelIeHUs], COIMOCTABIATh CBOU CYXKACHUSA C CYXICHUSIMHU IPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe W CXOJCTBO MO3UIIHNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISATH IUIAH, AJITOPUTM PEIICHUS 33/1a9d, BEIOMpPATh CIIOCOO peIIeHus ¢
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOH 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aja4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3YJIbTaTOB JIE€ATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHMMATh W HCHOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAIbHOM
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeIbHOCTH, IUJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI pa0bOT, JOrOBapuUBATHCS, OOCYX JaTh MPOIECC M Pe3yJbTar padoOTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPJAVMHUPOBATh CBOU JCHUCTBUS C JPYTMMHU YJIEHAMH KOMAaH/IbI, OLICHUBATH
KauyeCcTBO CBOET0 BKJAjJa B OOIMMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaronuicsi HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TMOHSTUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSITUSMH, CBSA3AHHBIMU C yrjiaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBSA3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (IIpU3MA,
nupamMuza, NpsSMOYTOIBHBIN Mapaieenumnes, Ky0);

e KJIacCU(PUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBSI3aHHBIMM C  CEUCHHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTHIO;

e  BBINIOJHSTH napajijiebHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIOJHATH U300pakeHUsT QUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), FTCOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINIOJHITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIO’KHOCTH,;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e U3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYpax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TPAKTUKE: CPaBHUBATH U
aHAJIM3UPOBATh pPEANbHBIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSTHUS B
mporiecce IMOMCKa pelieHus  MaTeMaThudecku  cPopMyTupoBaHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CHUTYallMM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENIA C UCIOJIb30BAaHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, pelnarh MPaKTUYECKHe 3aj]layw,
CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTHUS TE€OMETPUM KaK
COCTaBHOM 4acTu GyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oO0y4aronuiicss HayIuTCs:



CBOOOJHO OIEPUPOBATH IMOHATHUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

OIEepUpPOBATh MOHATUAMHM, CBI3aHHBIMH C TEJIAMH BpPALIECHUS: HUIHHAPOM,
KOHyCOM, chepoit u mapowm;

pacmo3HaBaTh Teja BpamieHus (UMIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOJIyYEHHUS TN BPAIICHHUS;

KJ1acCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpallleHHS,
00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHMS,
reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpAIlCHMUS;

BBIUMCIISTH COOTHOUICHHSI MEXTy TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJJOOHBIX TEIN;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHATh (BBIHOCHBIC) IUIOCKHE
YepTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO OIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpPalliK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKM 10 IUJIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A IPU PELICHHH;
CBOOOJIHO ONEpUPOBATH TOHATHUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKCHMUIA;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MMApAJUIETbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pPKaIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHUs MOA00MS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB W TE€J BpALICHUS: CEYEHUs LMINHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuieibHbIe
OCHOBAHMIO M MPOXOSALIME YePE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUH: METOJ CIIEIO0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEN MNIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpuueckre (akThl ISl PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAraloluX HECKOJbKO IIAaroB pELIEHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopme;

peliath 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOILIEHUM U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJINYMH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  [OJIyYEHHbIE  3HAaHUA  HAa  MPAKTUKE:  CPABHUBAT,
AHAIIM3UPOBATH U OLICHUBATH PEATBHBIE CUTYAlUU, IPUMEHATh U3YUYEHHbIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B  MPOLECCE MOUCKA  PELICHUS
MaTeMaTuyecku  CHOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJACIUPOBATH
pealbHbBlE CUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh IOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUECKUX IIOHATUM UM TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh TpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosnn4yecTBo yacos DJIEKTPOHHBIE
(undpossbie)
Nen/m  HaumeHoBaHMe pa3/iesiOB H TeM NPOrpaMMbI Kourpoabubie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest

BBenenue B crepeoMeTpuio 23 1

B3aumHoe pacnonoxeHue npsiMbIX B 6 !

IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g

IIPOCTPAHCTBE

[lepnieH MKy IAPHOCTH MPSAMBIX U IUNIOCKOCTEN B 75

IIPOCTPAHCTBE

VYIuIBl ¥ pacCcTOSHUA 16 1

MHoOrorpaHHuKu 7 1

BekTopsl B IpOCTpaHCTBE 12

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 1

3HAHUH

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0



11 KITACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NPorpamMmslI

AHanuTn4eckasi reoMeTpHst

[ToBTOpeHue, 06001IeHNE U cCUCTeMaTU3alus
3HAHUH

O0BEM MHOTOTpaHHUKA
Tena BpaeHus

[Tnomiaayu moBepXHOCTU U 0OBEMBI KPYTIIBIX
Ten

JBr>xeHust

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
3HAHUH

OBHIEE KOJIMYECTBO YACOB I1O0
ITPOI'PAMME

KoanuyecTBO 4acoB

Bcero

15

15

17
24

17

102

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

wn Tema ypoka

OcHoBHbIE TIpaBUiIa U300paKEeHUS Ha
PHUCYHKE IJIOCKOCTH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEeIUHBI OTPE3KA

[ToHsATHS cTEpeOMETpHH: TOUYKa, psiMas,
IUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia N300paKEHUS Ha PUCYHKE
IUTOCKOCTH, MApaJIeTIbHBIX MPSIMBIX
(OTpe3KOoB), cepeIUHbI OTPE3Ka

[MoHsTHSA: TIepeceKaroIIuecs IOCKOCTH,
MEePECEKAIOIINECS MPSIMasi U TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonsiTUsA: nmepecekaroumecs MmIOCKOCTH,
nepeceKarorecs npsimasi ¥ IOCKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300paKCHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIMNUX O0OBEKTOB

MHoOTOTrpaHHUKH, U300paKEHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
ciencTBus n3 HuX. CrocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE.
O06o03HaueHUs TIPSMBIX U TJIOCKOCTEH

N3o00paxeHune ceueHuil mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. M3o0pakeHne epeceIcHHs
MOJYYEHHBIX IIOCKOCTEM. PackpammBanme
MMOCTPOEHHBIX CEYEHU Pa3HBIMU IIBETAMU

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne iepeceIcHHs
MOJYYEHHBIX IIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne epeceIcHHs
MOJTYYEHHBIX IIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3obpakeHne iepeceIcHHs
MOJTYYEHHBIX IIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

Meton cieoB Uisl IOCTPOEHUS CEUEHUI
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Mertona cie0B /Uit HOCTPOCHUS CEUEHUH.
CBolicTBa nepecedeHn MPSIMBIX U
IUIOCKOCTER

Meton ciieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepece4eHnil MPSIMBIX U
IJIOCKOCTEN

[TocTpoenue ceueHnunii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YepPTEXKEH U 3alucCh IIaroB
MOCTPOCHHUS

[TocTpoeHue cedueHmid B TUpaMuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YE€PTEKEH U 3aIiCh [I1aroB
MOCTPOCHHUSI

[TocTpoeHue cevueHmid B TUpaMuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YE€PTEKEH U 3aIiCh [I1aroB
MIOCTPOCHHS

[TocTpoeHue cevueHmid B TUpaMuie, Kyoe
o TpéM ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YE€PTEKEH U 3aIiCh I1aroB
MIOCTPOCHHS

IToBTrOpenue mianumerpun: Teopema o
IPONOPLUMOHANIBHBIX 0Tpe3kax. [logobue
TPEYroJbHUKOB

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUH
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KontponbsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue NpsiMelx B
npocrtpancTBe. CKpemyBaronmecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsimbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema 0 CylieCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOU MapaJlieIbHON
JTAaHHOW MPSIMOM, IPOXOAILEH Uepe3 TOUKY
IIPOCTPAHCTBA U HE JIE)KAIEH HA JaHHOU
npsMoi. JleMma o nepeceueHun
MapaJUIETIbHBIX MPSAMBIX INIOCKOCTHIO

[TapannensHoCTh Tpex NpsMbIX. Teopema o
TpEX MapauieabHbIX IPAMBIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapanienbHoe MPOEKTUPOBAHHUE.
OCHOBHBIE CBOWCTBA MapaIeIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
buryp B mapannenbHON MPOSKIIUU

[lenTpanbHas npoeKiusi. Yo ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOI
MEXI1y IPSIMBIMU

3aiaum Ha JOKa3aTeNbCTBO U
UCCJIEIOBaHKE, CBA3aHHBIE C
PacCIOI0KEHUEM NPSIMBIX B IPOCTPAHCTBE
ITonsATHA: MapauIeIBHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.
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CBolicTBa napaieIbHOCTH NPSIMON U
IIJIOCKOCTH

['eomeTpruecKue 3a1auy Ha BEIYNCICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajyieIbHOCTBIO MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoeHne ceueHns, NPOXOIAIIErO Yepes
JAHHYIO NPSMYIO HA YEPTEXKE U
MapaJyIeIbHOTO IPYTrou npsamou. Pacuér
OTHOLLUEHUN

[TapamnenbHas IPOSKIUs, TPUMEHEHUE JITs
MOCTPOEHHUS CeUeHU KyOa 1
napasenenumnena. CBonWcTBa
napajuieNienune1a u mpu3Mbl

[TapannensHbie maockoctu. [Ipuznaku
MapajuIeIbHOCTU JBYX IUNIOCKOCTEH

Teopema 0 napajIeIbHOCTH U
€UHCTBEHHOCTH IIOCKOCTH, IPOXOASIIEN
yepes TOUKY, He MPUHAJICKAILY IO JaHHOK
IIOCKOCTH U CICACTBUS U3 HEE

CBolicTBa napamieabHbIX IIIOCKOCTEN: O
MapaJUIEILHOCTH IIPSAMBIX IEPECEUCHUS
[IpY [IEPECEUECHUH IBYX MapallJICIbHBIX
IJIOCKOCTEMN TPEThen

CBoiicTBa mapaysienbHbIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX IPAMBIX,
3aKJIFOUEHHBIX MEX]y MapajieNbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NIPSAMOM ©
JByMSl TapajieIbHBIMU TIOCKOCTSIMU
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[ToBTropenue: Teopema [Mugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napaJiesienumnesa

Brruucnenue yMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM I1apajuleiIeIuIIe e

[leprieHAMKYASAPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTU IPSIMON U
MJIOCKOCTH

[leprieHAMKYASAPHOCTH NPAMOUN 1
mockoctu. [Ipusnak
NEPIEeHIUKYISIPHOCTU IPSIMON U
TIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU MPAMOM, IPOXOAAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIOCKOCTH

[InockOCTH M EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockoCTH U EpIIEHIUKYIIIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX
[lepnieHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHne neprneHuKyIspa U3 TOUYKN Ha
IPSIMYIO

[lepneHuKyIsp U HAKIOHHASA.
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ITocTpoeHue neprneHuKyIsipa u3 TOUKHA Ha
IpSAMYI0

TeopeMa o TpEX nmepneHIUKYJIIIpax
(mpsimast u oOpatHas)

Teopema o TpEX nepHneHAUKYJIIApax
(mpsiMast u oOpaTHas)

Yros Mex1y CKpeIUBaOIUMUCS
PSMbBIMH

[Torck neprneHANKyISIPHBIX MPSIMBIX C
MOMOILBIO EPIEHAUKYJIIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuii Kyoa, MpU3MBI,
IIPaBUIILHOM MUPAMUJBI C TIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceueHuii Kyoa, MPU3MBL,

HpaBHHLHOﬁ nupaMuJbl € IOMOIIBIO
OpTOFOHaHLHOﬁ MMpOoCKINU

CummMeTpusi B IPOCTPAHCTBE
OTHOCHUTEIIBHO INTOCKOCTH. [TnockocTn
CUMMETPHN B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU
IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
pPacCTOSTHUM OT TOYKH A0 MJIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH

CriocoObI OYCTHTD EPIIEHANKYJISAPHI:
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CUMMETpHUs, CABUT TOYKH I10
[apajuIeIbHON IPAMOU

CaBur no HenapasuieJIbHON TPSMOH,
M3MEHEHHUE PaCCTOSTHUIMA

Kontponbhas padota "B3aumnoe
pacIo0KEHNE NMPAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

IToBTOpEHME: YroJI MEKAy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

IToBTOpEHME: Yyroy MexIy
CKPEILIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpruueckue METObI BEIUNCICHHUS
yrIila MEXIy NPSIMBIMM B MHOTOI'PaHHUKAX
JIByrpannsiii yroj. CBONCTBO TMHEWHBIX
YTJIOB IBYI'PAHHOTO yTIila

[lepnenaukymnspusie miockoct. CBOMCTBA

B3aUMHO IEPIICHIUKYJIAPHBIX IIJIOCKOCTEN

[Tpu3Hak nepneHIuKyISIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
[IepeCeyYeHMs ABYX IIIOCKOCTEN
MEPIEHAUKYIJISIPHBIX TPEThEU IIJIOCKOCTH

[IpssMOyTONBHBIN MapasuIesenure; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenunena

TeopeMa 0 AuaroHany NpsIMOYTrOJIBHOTO
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napajjencnureaa u CJICACTBUC U3 Hee

CrepeoMeTpuyeckre U NpUKIaaHbIE
3aJ1auM, CBA3aHHbBIE CO B3aUMHBIM
PacCToOI0KEHUEM MPSMBIX U TNIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSIMBIE,
napajuieIbHbIC TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKaX

[Tapa napayienbHbIX IVIOCKOCTEH Ha
CKPEILIMBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKIy CKPEIIUBAIOLIIUMUCS IPSMBIMU B
IIPOCTBHIX CUTYalHsAX

PaccrosiHue OT TOUKH J10 TJIOCKOCTH,
paccTosiHuE OT MPSIMOM J0 MIOCKOCTH

Brrunciienue paccToOSSHUN MEXITY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU C TIOMOIIIBIO
NEPIEeHIUKYISIPHOM MI0CKOCTH

TpéxrpaHHslil yroj, HEPaBEeHCTBA JIS
TpexrpaHHbIiX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHThI ChepUIECKO TeOMETPHUU:
reoJIe3nYeCcKue JINHUU Ha 3emiie
Konrponsnas padora "Yrisl u
paccrosiHus"

CucreMaru3zanus 3HaHuK "MHOTOrpaHHUK
1 €ro 3J1eMeHTHI"

IInpamupa. Buael mupamun. IpaBuinbHas
nupamuia
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ITpusma. IIpsiMast ¥ HaKJIOHHAS IPU3MBIL.
IIpaBunbHas npusma

[Ipamoit napamienenunes,
MPSIMOYTOJIBHBIN Mapaienenurnes, Kyo

Belntykiibie MHOrOrpaHHuku. Teopema
Ditnepa

Belnykiibie MHOrorpaHHuku. Teopema

Oiinepa. IIpaBuiibHbIE U OTYTPaBUIIbHBIE

MHOTOTPaHHUKHU
KonTponbnas pabota "MHuororpaHHuku"

[TonsiTve BeKTOpa Ha MJIIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

Pa3Hocth BEKTOpPOB

IIpaBuno mapasenenunena
YMHOKEHUE BEKTOpa Ha YUCJIIO

Paznoxenune BekTopa o 6asucy Tpéx
BEKTOPOB, HE JIEKAIUX B OAHOMN
IIJIOCKOCTH

CKaJ’IHpHOC MMPONU3BCACHUC

Beluncnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimue 3agauu ¢ BEKTOpaMu
[Ipocreiiue 3aga4u ¢ BEKTOpaMu
[Ipocreiimue 3agauu ¢ BEKTOpaMu
[Ipocreiiue 3aga4u ¢ BEKTOpaMu

O00011eHUE U CUCTEMATU3ALMS 3HAHUN

U S I S S w—



99 O00011eHUE U CUCTEMATU3ALMS 3HAHUN

1
100 O000111eHre U cCUCTEMATU3ALMS 3HAHUN 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O000111eHre U cCUCTEMATU3ALMS 3HAHUN 1

OBIHIEE KOJIMYECTBO YACOB 11O

ITPOI'PAMME 102



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue TeMsl "KoopauHarsl BeKTopa

Ha IUIOCKOCTH U B NMPOCTpaHCTBE"

IToBTOpenue Tems! "CkansgpHoe
IIPOU3BEIEHNE BEKTOPOB"

[ToBTOpeHue TeMbl "Brruucienue yria
MEXKy BEKTOpamMu B IpocTpaHCTBE"
[ToBTOpEeHME TeMbl "Y paBHEHHE MIPSIMOH,
MPOXOJIAIICH Yepe3 ABE TOUKH"
YpaBHEHHE IUTIOCKOCTH, HOpMaJlb,

YpaBHEHHE IJIOCKOCTH B OTPE3KaxX

YpaBHEeHUE IOCKOCTH, HOpMaJib,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

BekropHoe nmpousseneHue

JInHeHbIE HEPAaBEHCTBA, JIMHEMHOE
IIpOrpaMMHUpPOBaHUE

JIuHeiiHbIe HepaBEeHCTBA, IMHEITHOE
MIPOrpaMMUPOBAHHE

AHanuTHYECKHE METO/Ibl pacuéra yria
MEXKIy NPSMBIMUA B MHOI'OTPDaHHUKAX

AHanmuTndeckue MCTOBI pacqéTa yria
MCKAY INIOCKOCTSAMHU B MHOTOI'PAHHHKAX

dopmyiia pacCTOSIHUS OT TOUKH J10

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl
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IJIOCKOCTH B KOOpAHWHATaX

HaxoxneHnue paccTositHUN OT TOYKHU 710
TIJIOCKOCTH B KyOe

HaxoxeHue pacCcTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW IMUPAMHU/JIE

KonTponbhas pabota "AHanuruyeckas
reomeTrpus"

Ceuenus MHOTI'OTPaHHUKOB: CTAHAAPTHBIC
MHOTI'OIrpaHHUKH

Ceuenus MHOT'OTPaHHUKOB: MECTO CJICOOB

CedeHuss MHOTOTPAHHUKOB: CTaH/IApTHbIE
IIJIOCKOCTH, TIEPECEUEHUs MPSAMBIX U
IJIOCKOCTEN

[TapannenbHble MPsIMbIE U TUIOCKOCTH:
napasuiesbHbIe CeYeHUS

[TapaienbHble IpsMBbIE U IIJIOCKOCTH:
pacu€T OTHOLIECHUI

HapanneanLIe psAMBIC U TINIOCKOCTH:
YTJIbI MEXKY CKPCHINBAOIIUMUCS
MpsAMBbIMHA

[lepnieHiuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOT'PAaHHUKOB

[lepnieHiuKyIsIpHBIE IPSIMBIE U
TJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYISIpax

[lepnenuKynspHbIE MPSAMBIE U
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29
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31

32

33

34

IINIOCKOCTHU: BBIYUCJIICHUA OJIMH B
MHOT'OrpaHHUKax

[ToBTOpEHME: TIOMAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
iomaaen, cooopaxeHus moaoous

[ToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (POPMYJIBI JJIs
10 e, COOOPaKEHHSI TIOI00MSI

[ToBTOpenue: iomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIJIs
TIoMIAIeH, COOOpaKCHHS ITOT00MS

[Imomaay ceyeHnii MHOTOTPaHHUKOB:
IJIOILA 1M TIOBEPXHOCTEH, pa3pe3aHus Ha
9aCcTH, COOOpaXKCHHUSI ITOA00MS

[Tnomany ceyeHnit MHOTOrpaHHUKOB:
IUIOIIAM [TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs TIOA00HS
Kontponbnas padota "[loBropenue:
MHOTOI'PaHHHUKH, CEUEHUS
MHOT'OTPaHHUKOB"

O06BeM Tema. OOBEM MPSIMOYTOIHLHOTO
napauiesienurnesa

3amaun 00 yaBOEHUM KyOa, 0 KBaJpaType
Ky0a; O TPUCEKINH yTia
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napasJiesienumnea

HpI/IKJ'[aI[HBIG 3aJa4u, CBA3aHHBIC C
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42

43
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BBIUHCIECHHEM 00BEMA MMpAMOYTOJIbHOTO
napajjicjacnurcaa

O0BEM TIPSIMO TPU3MBI

CrepeoMeTpHUECKHE 3aJa4H, CBSI3aHHBIE C
BBIUHCIIEHHEM 00bEMOB NPSIMOM MPU3MBI

[TpuknamHbie 3a/1a4H, CBSI3aHHBIC C
00BEMOM TMPSIMOM MPU3MBI

Brranciienne 00bEMOB TeIT € ITOMOIIBIO
onpenenéHHoro uHTerpaita. OobéM
HAKJIOHHOH MPU3MBI

Brruucienue 006EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. OobéM
MUPAMUIBI

®opmyna 06béMa nmupamusl. OTHOIICHHE
00BEMOB MUPAMUJ ¢ OOIITUM YTIIOM
dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB MUPaMUJ ¢ OOIIUM YTIIOM
CrepeomeTpHuuecKue 3a/1auu, CBI3aHHBIC C
00BbEMaMM HAKJIOHHOW TTPU3MBI
CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIE C
00BEMaMU TUPaAMUJIBL

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUJIBI

[Tpumenenne 00bEMOB. Brruncienne
PacCTOSHUSA A0 IUIOCKOCTH
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Konrponsnas padora "O0béM
MHOIOTpaHHHKA"

[MunuHeapudeckas MOBEPXHOCTb,
o0pasyrolye UIHHAPHYECKON
MIOBEPXHOCTU

Humuaap. [IpssMoi KpyroBod HUIMHIP.
[Inomane MOBEPXHOCTH LWIMHIPA
Konnueckasi moBepXHOCTb, 00pa3yloiime
KOHHYECKOU MoBepxHOocTH. KoHyC
CeueHne KoHyca IJIOCKOCTBIO,
NapajIeIbHOM IIJIOCKOCTU OCHOBAHUS

VY ceuénnblil konyc. M3o00pakeHue
KOHYCOB U YCEYEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM IMOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3a1a4i Ha
JOKa3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CE€YECHHUH HUIMHIPA, KOHYCa

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
MOCTPOEHUEM CEYEHUI WJIMHAPA, KOHyCa

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUINHAPOM

[Ipuknagubie 3a1a4M, CBI3aHHBIE C
MATUHAPOM

Cdepa u map
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[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paxenue mapa

ITepeceuenue chepsl u mapa ¢
miockocTrio. Kacanue mapa u cdepst
IUIOCKOCTHIO. By u n300paxenue mapa

VYpasuenue cheprl. [Lnomans cheps! u e
yacTen

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO M BHIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapom,
MOCTPOCHUEM UX CEYEHHH MIOCKOCTHIO

CrepeomeTpruecKue 3a1a4i Ha
JI0KA3aTeJIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE cO cepoit U Mapom,
MMOCTPOCHUEM UX CEYCHHH MI0CKOCTHIO
[Tpuknagubie 3a1a4M, CBI3aHHBIE CO
cthepoit u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHJIapTHBIC
IoJT00ms

Paznuynple KOMOMHALIMY TEI BpAIICHUS U
MHOTOTPaHHUKOB

3agauu o TeMe ""Tena u MOBEpXHOCTH
BpauieHus"

3anaun no Teme ""Tena U MOBEPXHOCTH
BparnieHus"
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Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O6bem mumuHapa. Teopema 06 00bEME
NPSIMOTO IMJITHHIPA

Brrunciaenne 00bEMOB TE ¢ HOMOIIBIO
onpenenéHHoro uHTerpaita. OobéM
KOHycCa

ITnowanu OOKOBOU U MOJIHOM
MTOBEPXHOCTH KOHYCa

CTepCOMCTpI/ILICCKI/Ie 3aJa4M, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB OUWJIMHApPA, KOHYCa

[Tpuknanaeie 3ana4uu mo Teme "OObEMBI 1
IJI0IaAu MOBEpXHOCTEN Ten"

OO0BEM mapa 1 IIapOBOTO CEKTOPA.
Teopema 06 06wEme mapa. [nomans
cdepsl. CTepeoMeTpruIecKue 3a1a4Hu,
CBSI3aHHBIC C BEIYMCICHUEM 00BEMOB
I1apa, MapoBOro CETMEHTA U IapOBOTO
ceKTopa

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 1Iapa U
miomaasio cgepbl. COOTHOLIEHUS MEKITY
IUIOUIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
IMOIOOHBIX TEI

[Tono6HbIE TeNa B IPOCTPAHCTRBE.
N3menenue o0bEMa rpu mooomum.
CrepeoMeTpHUECKHE 3a]]a4H, CBSI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEIT U IIJIOIIAACH
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MMOBEPXHOCTEU

Kontponbnas padota "Ilnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TeN"

JIBmkeHus npoctpancTBa. OToOpakeHusl.
JIBvxenus u paBeHCTBO uryp. OO0rme
CBOWCTBA JBHKCHUI

Buel 1BukeHMi: napauieIbHbII
NEPEHOC, IIEHTPaIbHas CUMMETPHS,
3epKaJIbHAsi CAMMETPHSI, IIOBOPOT BOKPYT
IpsAMON

[Ipeo6paszoBanus nogodus. [Ipsmas u
cdepa Ditepa

I'eomeTpuueckue 3a1a4y Ha IPUMEHEHHE
JBYDKEHUS

Konrponsnas padora "BexTops! B
npocrtpancrae”

Ob6o6maromiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHU:
"[TapayinenbHOCTh NPSIMBIX U INIOCKOCTEN
B IIpocTpaHcTee”

Ob6o6maromniee nopropenue 11 nonaruit u
MeToA0B Kypca reomeTpun 1011
KJIACCOB, CUCTEMAaTH3al[1sl 3HAHUI:
"BexTopsl B mpocTpaHcTae”

Ob6o6maromee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3allHsl 3HAHUM:
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"BekTopsl B mpocTpaHcTae”

O6o0maromiee moBTopeHue 11 moHITHI 1
MEeTOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIlHsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

Oo6o6maromee moBTopenue 11 moHsTHH U
METOJI0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTEMATU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Oo6o6maromee moBTopenue 11 moHsTHH U
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3allHsl 3HAHUI:
"ILmomaau MOBEPXHOCTH U 0OBEMBI
KpyrJibIx Ten"

Oo6o6maromee mosTopenue 11 moHsTHH U
MEeTOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3allHsl 3HAHU:
"ILmomaau MOBEPXHOCTH U 0OBEMBI
KpyrJibix Ten"

Oo6o6maromee moBTopenue 11 moHsTHH U
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3allHsl 3HAHUI:
"[1nomaan MOBEPXHOCTU U O0BEMBI
KpyIJibix Ten"

HToroBast KOHTpOJIbHAS paboTa
[ToBTOpeHue, 06001IeHNE 1

cUCTEMAaTU3alusd 3HaAaHUN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
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HayKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POojib B Pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus cTepeoOMETPUN KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBHIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME
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