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MNOACHUTEJIBHASA 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 ~ JIOTWYECKOE  MBIIUICHHE,  (GOpMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
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
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

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

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

¢bopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU J0Ka3aTeIbCTB M alTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CTIOCOOHOCTEH 00ydaronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIICHUS, HHTEpeca K H3YUSHHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX W MPH U3YYCHHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEP)KATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
POrpaMMBbl, pacHpeNeEHHbIM MO ToJaM OOyYeHHS, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a2 HOBBIC 3HAHUS BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ycioBus Ui auddepeHuranuu  00OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduéTtoMm BbIOOpa Oyayiiei mpodeccun, obOecreurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMHU B IIPOCTpaHCTBE. [lapayeapHOCTh TUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoekuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAs TPEYroibHAas NUPAMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMHUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTopaMm. IIpsimMoyrosibHast cucTeMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHSI: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpusi cepbl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [lpusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETpPHUS, 3€pPKAIbHAA CHUMMETPHSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOumiectBa (BbIOOpPBI, ONPOCHI M JPYroe), yMeHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt u peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKu Kak cdepbl UYeIOBEUYECKOW JESITeNbHOCTH, ITAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anaud  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00bEKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

MPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOILIECCA, A TAKKE BbIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBIISATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSITEIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa pelieHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJIBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUHU U CICACTBUSA U3 HUX TPHU PEIICHUHU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIy HIPsIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTrh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh U3YUYCHHbIC MOHATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN U TEopeM, ammapara ajreOpbl, pemiarh MpPakKTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/JIHO OINEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMU C LUJIUHIPUYECKOU,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
TEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YTJIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TEJ BpalleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUeCKre (HaKThl IJIST PEIICHHS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOILECCE TOUCKA PEIICHUS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIINYHH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmiyns{pHOCTL IPSMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o00111eHNEe U cUCTeMaTH3alHs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHanuTH4eckasi reoMeTpHs 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEMAaTH3aIWsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

1 Hepensa

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEepeOMeTpHH: TOUKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUs] HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

1 Hepena

[TonsaTus: nepecekaromuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIyIIPOCTPAHCTBO

1 Hepena

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

2 HepenA

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CIIEJICTBUS U3 HUX

2 HegenA

2 HepenA

3 HepenA




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

3 HegenA

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HuX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

3 HegenA

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIC ITPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne epecedcHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanne
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

4 Hepens

11

N306paxkenne ceuyeHunit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pEopa. M3o0pakeHne epecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

4 HepenA

12

N3o06paxkenne ceuyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

4 HepenA

13

N300paxenune ceueHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3obOpakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanme
MTOCTPOSHHBIX CEUEHU Pa3HBIMU I[BETAMU

5 Hepena

14

15

Merton cnesoB st MOCTPOSHUS CeUSHU

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHn MPSIMBIX U

5 Hepena

5 Hepena




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni PSIMBIX U
IIOCKOCTEH

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
MIOCTPOEHUSA

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 111aroB
IIOCTPOEHUS

6 HegenA

6 HegenA

6 HegenA

7 Hepena

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 1IaroB
IIOCTPOEHUS

7 HepenA

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [lono0Oue
TPEYTOJIbHUKOB

7 HepenA

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4YepTexkax. Mctopus pazBuTus
TJIAHUMETPUHU U CTEPEOMETPUH

8 HepenA

23

KonrtponbHas pabora "AKCHOMBI

8 HepenA




crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMelx B
npocTpadcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

8 HepenA

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM MPAMOU, IIPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHuu
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

9 HepenA

26

27

28

29

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIIUXCS IPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

9 HepenA

9 HepenA

10 Hepens

10 Hepens

30

[TonsATHA: mapamienbHOCTh MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U

10 Hepensa




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3ajaun Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTEekKE U
MapaJyIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHECHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuIeJIbHOCTH ABYX IUIOCKOCTEH

11 Hepens

11 Hepens

11 Hepens

12 Hepens

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUS U3 HEE

12 Hepena

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX EpECeUeHUs
MIPU NIEPECEUEHUH JIBYX MapaljiesIbHbIX
IIOCKOCTEN TpEeThen

12 Hepena

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTAMU

13 Hepensa




38

[ToBropenue: Teopema [lugaropa Ha
IUIOCKOCTH

13 Hepena

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJenuiena

13 Hepena

14 Hepens

41

Brrurcnenue IMH OTPE3KOB B Ky0Oe U
MIPSAMOYTOJIBHOM IapajulelIeuIe e

14 Hepena

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIIIPHOCTH MIPSMOH U
IJIOCKOCTH

14 Hepena

43

44

45

[lepneH MKy ISIPHOCTD NPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYIIIPHOCTH NIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€MHCTBEHHOCTH MPSIMOM, TPOXOASAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

15 Hepens

15 Hepens

15 Hepens

46

[InmockocTH M NeprneHInKyJIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

16 Hepensa

47

48

[lepneHuKysp U HAKIOHHAS.
[TocTpoenne nepneHuKyIspa U3 TOUYKH HA
MPSAMYIO

[leprieHAUKYISIp U HAKJIOHHAS.

16 Hepensa

16 Hepens




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NEpHEHAUKYISIPAX
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIApax
(npsimast u oOpaTHas)

17 Hepena

17 Hepensa

o1

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

17 Hepena

52

53

[Touck neprneHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHANUKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

18 Hepena

18 Hepens

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

18 Hepena

55

56

57

[Toctpoenue ceuennii kyda, MpU3MBlI,
MIPaBUJILHON TUPAMUJIBI C TTIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO ITIocKocTu. [Tnockoctn
CUMMETPUH B MHOT'OTPaHHUKAX

[Ipu3HaK nepneHMKyISIPHOCTH PSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

19 Hepena

19 Hepens

19 Hepens

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

20 HepenA

20 HepenA




60

CriocoObl OMYCTUTh MEPIIECHAUKYJIISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

20 HepenA

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

HOBTOpeHI/IeZ YIroJj MCXKAY IIpAMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIBHOM TPECYTOJIBHUKE, TECOpEMaA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

21 HepenA

21 HepenA

21 Hepens

22 Hepens

65

FGOMeTpI/ILIeCKI/Ie METOAbI BIYUCICHUA
yriia MCXKIy NpAMbIMU B MHOT'OI'paHHUKAX

22 HepenA

66

67

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYTPAaHHOIO yTIila
IlepnenaukynsipHble maockocty. CBoiicTBa
B3aUMHO IEPIECHAUKYIIAPHBIX IIIOCKOCTEN

22 Hepens

23 HepenA

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpECEYEHM IBYX IJIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEHN TNIOCKOCTH

23 HepenA

69

[IpssmoyTonbHBIN Napasienenunen; Kyo;
WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

23 HepenA




70

TeopeMa 0 1MaroHany NPsMOYTOJIbLHOTO
napajuiesienuIes1a U CieJCTBUE U3 Heé

24 HepenA

71

72

73

74

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napauieNibHbIe MIOCKOCTU B CTAHIaPTHBIX
MHOT'OTPaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpﬂMOfI J0 IINTIOCKOCTH

24 HepenA

24 Hepens

25 Hepens

25 Hepens

75

Brruucnenue paccTosHuA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIIIOCKOCTH

25 HepenA

76

77

78

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHN Ha 3eMIie

KonrtponsHas padora "Yrisl u
paccrosiHus"

26 HepenA

26 HepenA

26 HepenA

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMeHTHI"

[upamupa. Buasl nupamua. [lpasunsnas

27 HepgenA

27 HepenA




nupamua

81 ITpusma. Ilpsimas 1 HaKIOHHAsI IPU3MBI. 27 Hepens
IIpaBunbHas npusma
82 [Ipsmoit napamienenunes, 28 Hepena
IPSIMOYTOJIbHBIN Napasuienenunesn, Kkyo
83 Brinykiibie MHOrorpanHuku. Teopema 28 Hepena
Ditnepa
Brimykible MHOrorpanHuku. Teopema 28 Hepens
84 Oiinepa. [IpaBunpHbIe U NOMyNPaBUIbHBIE
MHOTOTPaHHUKHU
85 KontposbHas padora "MHororpaHHuKU" 29 Henena
86 [TonsiTHE BEKTOpa Ha IJIOCKOCTH U B 29 Hepena
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 29 Henena
88 Pa3HOCTH BEKTOPOB 30 Henens
89 [IpaBuiio napamenenunena 30 Hepens
90 VMHOXEHHE BEKTOpa Ha YHCII0 30 Heaena
PasnoxxeHnue Bekropa 1o 6azucy Tpéx 31 Hepena
91 BEKTOPOB, HE JIEXKAIINUX B OJHOU
TUIOCKOCTH
1
92 CkaJspHOe TIpOM3BeIeHHE 31 Heaena
03 Brruucnenue yria Mexy BEKTOpaMu B 31 Hegens

IIPOCTPAHCTBE




32 HepenA

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiinime 3a1a4u ¢ BEKTOPaMHU 1 32 Hepens
96 IMpocreiimive 3a1a4n ¢ BEKTOPaMHU 1 32 Hepens
97 [Ipocreiimve 3a1a4u ¢ BEKTOPaMU 1 33 Hegens
98 O00011IEHNE ¥ CHCTEMATU3alMs 3HAHUN 1 33 Hepena
99 O000LIEHNE ¥ CUCTEMATU3AIMA 3HAHUI 1 33 Hepens
100 HroroBast KOHTPOJIbHAs paboTa 1 34 Hepena
101 NroroBasi KOHTPOJIbHAsSI paboTa 1 34 Hepena
102 O060061eHre U cucTeMaTu3alus 3HaHun 1 34 Hepena

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nem/m Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoTsbI
pecypchl
[ToBTOpenue Temsl "KoopuHaThl BEKTOpa
1 p p ! P 1 1 Hepenn
Ha IUIOCKOCTH U B IIPOCTPAHCTBE
5 [ToBTOpenue tems! "CkanspHoe 1 1
Heaens
IIPOU3BEIEHUE BEKTOPOB"
3 [loBTOpenue Temsl "Bpruncienue yria 1 1
Hepens
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHEeHHE IPAMOI
4 ’ 1 2 Hepena
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 5
Heaens
yYpaBHEHHUE IJIOCKOCTH B OTPE3KaxX
YpaBHEHME MIJIOCKOCTH, HOPMAJIb
6 ’ ’ 1 2 Hepena
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 3 Hepens
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 3
Hepens
IPOrpaMMHUPOBAHKE
9 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1 3
Hepens
IPOrpaMMUPOBAHNE
AHanUTHYECKHEe METO/IbI pacuéTa yria
10 1 4 nepens
MEXly MPSIMBIMH B MHOTOIpaHHUKAX
AHaIUTHYECKHE METOBI pacuéTa yria
11 1 4 Hepensa
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHUKAX
®opmyJsia pacCTOSHHS OT TOUKH J10
12 pMyJia p 1 4 Hepenn

IJIOCKOCTHU B KOOpAHWHATAX




HaxoxzaeHue paccTossHUM OT TOYKHU 10

13 5 Hepena
MIJIOCKOCTH B KyOe
Haxosxnenue paccTositHUi OT TOYKHU 710

14 . 5 Hepena
MJIOCKOCTH B IPABUIJILHOW MUPAMU/IE
KoHnTtposnbHast pabota "AHamuTudeckas

15 " 5 Hepena
reOMETpHUs
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

16 6 HepenA
MHOTOI'PAaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB 6 HegenA
CedeHHsi MHOTOTPAaHHUKOB: CTaH/IapTHHIE

18 IIJIOCKOCTH, TEPECEeYCHUS IPSAMBIX U 6 Hepena
IUIOCKOCTEH
[TapamiensHbie TPSIMBIE U JTIOCKOCTH:

19 7 Hepens
napajuiebHbIe CeUeHUs
[TapamiensHbIe IPSIMBIE U IJTIOCKOCTH:

20 . o 7 HepenA
pacy€T OTHOIICHU I
[TapannenbHbIe TPSIMBIE U TNIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS 7 Hepens
IPSIMBIMU
[MepnieHIUKYISPHBIC IPSAMBIC U
IJIOCKOCTH: CTaHIAPTHEIC Taphl

22 P p . 8 Hepena
MEPICHIUKYISIPHBIX TIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[TeprieHIUKYISIpHBIC TIPSIMBIC U

23 TUTOCKOCTH: TeopeMa O Tpex 8 Hepens
MEPIICHIUKYIIpaxX
[TeprieHTUKYISIpHBIC TIPSIMBIC U

24 8 Hepens

IIJIOCKOCTH: BBIYHCJIICHUA OJIMH B




MHOTI'OIrpaHHHUKax

25

26

27

[ToBTOpEHHE: TIOMAIN
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
Ioniael, cooopakeHus Moa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI SIS
TJI0IIAJIeH, COOOpaKEHUSI IO 100MST

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaKEHUS 1O 100U

9 HepenA

9 HepenA

9 HepenA

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

10 Hepena

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

10 Hepena

10 Hepens

11 Hepens

32

3amaun 00 yaBOCHUH Ky0a, O KBaJpaType
Ky0a; 0 TpUCEKLIUHU yTia

11 Hepena

33

34

CrepeomeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOIHHOTO
napaJuleenuneaa

HpI/IKJ'Ia,[[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMa npsAMOYTOJIbHOT'O

11 Hepena

12 Hepens




napaujicjicnmicaa

35 O0BEM TIPSIMON MPU3MBI 12 Henens
36 CrepeomeTpuyiecKkue 3a/1a4uu, CBI3aHHbIE C 12 Hepena
BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI
37 IIpuxknaguelie 3a1a4n, CBI3aHHBIE C 13 Hepena
00BEMOM MPSMON TPU3MBI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO 13 Hegenn
38 onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brraucienre 006EMOB TE ¢ TOMOILBIO 13 Hepens
39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI
40 dopmyna 00béMa nmupamuabl. OTHOIICHHE 14 Hepens
00BeMOB UpamMu ¢ OOLIUM YIJIOM
41 ®opmyna o0béMa nupamuabl. OTHOIICHHE 14 Hepenn
00BeMOB MUpaMu ¢ OOLIUM YIJIOM
42 CrepeomeTpuuecKue 3a1auu, CBI3aHHbIE C 14 Hepenn
00BbEMaMU HAKJIOHHOM MPU3MBI
43 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C 15 Hepena
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4un o Teme "OObEMBI 15 Hepens
44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI
45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI 15 Hepens
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUIBI
16 [Ipumenenue 06bEMOB. Beruncienue 16 Hepens

PaCCTOSAHUA 00 IMIOCKOCTH




47 KonTponpHas padora "O0beM 16 Hepenn
MHOTOTpaHHUKA"
Hunusapudeckast HOBEPXHOCTb, 16 Hepena

48 o0pa3yronue MUIHHIPUICCKON
IMOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHIDP. 17 Hepens
[1momaar MOBEpXHOCTH UIIMHIPA

50 Konunueckas moBepXHOCTb, 00pa3yroliue 17 Hepens
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHue KOHyca MIOCKOCTBIO, 17 Hepens
MapajuieIbHOM IIIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue 18 Hepena
KOHYCOB M YCEUEHHBIX KOHYCOB

53 ITnomrans OOKOBOIT IIOBEPXHOCTHU U 18 Hepena
MIOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U 18 Hepena
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha 19 Hepena

55 JI0Ka3aTelIbCTBO M BBEIYHCIICHUE,
IIOCTPOEHUEM CEYEHUM IMIMHAPA, KOHyCca
CrepeomeTpruecKkue 3aJauu Ha 19 Hepena

56 JI0Ka3aTelIbCTBO M BBEIYHCIICHUE,
IIOCTPOEHUEM CEUYECHUH LIMIIMH]Ipa, KOHyCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C 19 Hepensa
ATUHAPOM

58 [Ipuxnaguelie 3a1a4n, CBI3aHHBIE C 20 HepenA

UWIAHAPOM




59

60

61

Cdepa u map

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[lepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

20 HepenA

20 HegenA

21 Hepens

62

VYpasnaenue chepsl. [Lomans chepsl u eé
yacreu

21 HepenA

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpHryuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepol U mapom,
MIOCTPOCHUEM MX CCUCHHH TIIOCKOCTHIO

21 HepenA

22 HepenA

65

CrepeomeTpruecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

22 HepenA

66

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

22 HepenA

67

68

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaHJIapTHI)Ie
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOT'OI'PpaHHUKOB

23 HepenA

23 HepenA

69

3amaun o Teme "Tena u MOBEepXHOCTH
BpaieHus"

23 HepenA




70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

24 HepenA

71

72

KontponpHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEMeE
OpSAMOro LMJIMHApA

24 HepenA

24 Hepens

73

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
KOHyca

25 Hepena

74

75

76

TTnomanu 00KOBOH U MOJIHOMU
MIOBEPXHOCTH KOHYyCa
CTtepeoMeTpHUCCKUE 3a1a4H, CBA3aHHBIC C

BBIYHCIICHHEM 00BEMOB IIWJIMH/IPA,
KOHycCa

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
MJI0IA U TOBEPXHOCTEN Ten"

25 HepenA

25 Hepens

26 HepgenA

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOTr0 CETMEHTA U IIapOBOTO
CEeKTopa

26 HepenA

78

[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
wioanbio ceprl. COOTHOMICHUS] MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX Tl

26 HepenA

79

[TogoOHEBIE TENTa B MPOCTPAHCTBE.

27 HepenA




N3menenne 00bEMa mpu 1o 100uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEH

80

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"

27 HepenA

81

82

83

JBmkenus npoctpancTBa. OToOpakeHusl.
JBrxenwust u paBeHCTBO uryp. Oduue
CBOICTBA JBHKCHUIN

Buabl ABrkeHMi: TapauiebHbIN
MEPEHOC, LIEHTpalIbHAs CAMMETPUS,
3epKalibHasi CHAMMETPHS, IOBOPOT BOKPYT
IPSIMO

[IpeoOpazoBanus nomoowus. [Ipsmas u
cdepa Ditnepa

27 HepgenA

28 Hepens

28 HepenA

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

28 HepenA

85

86

87

Konrtponbnas padota "Bektopsl B
npoctpaHcTae”

Ob6o6u1aroree noropeHue 11 noHsATU U
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CUCTEMATH3aIVsI 3HAHHA:
"TTapayuienbHOCTh MPSIMBIX U TIOCKOCTEH
B IIPOCTpaHCTBE"

Ob6o6maromee noropenue 11 noHsATHi 1
METOJIOB Kypca reometrpuun 10-11
KJIACCOB, CUCTEMAaTH3alHsl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

29 HepenA

29 Hepens

29 HepenA




88

Ob6o6maromee nosropenue 11 moHsATH 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTse"

30 HepenA

89

Ob6o6maromee nosropenue 11 moHATH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"OO6beM MHOTOTpaHHHUKA"

30 HepenA

90

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

30 HepenA

91

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"[Tnomany MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX TET"

31 HepenA

92

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"[Tnomany MOBEpXHOCTU U 0OBEMBI
KpYIJIbIX TET"

31 HepenA

93

94

HtoroBast KOHTpoJIbHAs paboTa

Hroropas KOHTpPOJIbHAaA pa60Ta

31 HepenA

32 HepenA

95

96

[ToBTOpeHnue, 06001IeHNE U
crucTeMaTu3alus 3HaHUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK

32 HepenA

32 HepenA




HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHs CTEPEOMETPUM KaK
HayKH U €€ POJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

33 HepenA

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33 HepenA

99

100

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HayKU U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEpeoOMETpUH Kak
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

33 HepenA

34 Hepens

34 Hepens

34 HepenAa







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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