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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBsieTcss OJHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleueHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpaUICHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekToppl U  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOYYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHuHaniu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaroImuecs npsmele. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 1apa U mapoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCUHCKOW MaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoja, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKue 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (DOopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHpOpMaLUU o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXIEHUA C CYXXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTara pelIeHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUAYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHmHoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEANbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIE MOHATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALUSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIIIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYMUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHATh TeOMEeTpUudeckre (aKThl ISl PEIICHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4eckKu  C(OPMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIEeKTPOHHbBIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTuyeckue Aara tupposhie
Bcero u3yuyeHHsi o0pa3oBaTesbHbIE
padoThI padoThI pecypes:

OcCHOBHBIE TpaBUIIa H300paKCHUS HA

1 PUCYHKE IIJIOCKOCTH, MapaljIeIbHbIX 1 3.09 bubnnoreka [JOK
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
[ToHsATHS CTEepeOMeTpHH: TOUKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKEHHs Ha PUCYHKE 1 4.09 bubnnoreka [JOK
TUIOCKOCTH, MapaJuICIbHBIX TPSIMbIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,

3 MepeceKaronrecs npsimasi ¥ II0CKOCTb; 1 6.09 bubnmnoreka [JOK
MOJIYTIPOCTPAHCTBO
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,

4 MepeCceKaroIIrecs mpsaMasi ¥ INIOCKOCTh; 1 10.09 bubmmoreka [JOK
MOJTYTTPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE

5 MPOCTEUIINX TPOCTPAHCTBEHHBIX PUTYD, 1 11.09 bubnuorexa [JOK
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKu, U300paKeHUE

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 13.09 bubnmoreka [JOK
HECYIIECTBYIOIUX O0HEKTOB

7 AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE 1 17.09 bubnuorexa [JOK




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHue ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CedyeHMI

18.09

20.09

24.09

25.09

27.09

1.10

2.10

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6nuoreka [JOK




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

4.10

bu6mmoreka [IOK

16

Mertop cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

8.10

bubmuorexa [JOK

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTtpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUHU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

9.10

11.10

15.10

16.10

18.10

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUU U CTEPEOMETPUH

22.10

bubnmoreka [JOK




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10

bubmuorexa [JOK

24

B3anMHOe pacnosnokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSIMBIE B IIPOCTPAHCTBE

25.10

bubmuorexa [JOK

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapaAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

5.11

bu6mmoreka [IOK

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

6.11

8.11

12.11

13.11

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

30

[TonsATHA: mapamIenbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

15.11

bubnmoreka [JOK




JIJIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3a1a4un Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTekKe U
MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

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

19.11

20.11

22.11

26.11

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

27.11

bu6mmoreka [IOK

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
MepeceyeH | JIByX MapaiesbHbIX
IIJIOCKOCTEMN TPEThEU

29.11

bu6mmoreka [IOK

37

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

3.12

bu6mmoreka [IOK




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

4.12

bubmuorexa [JOK

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenumena

6.12

10.12

bubmuorexa [JOK

bu6mmoreka [IOK

41

Brruncnenue iH OTPE3KOB B Ky0Oe U
IIPSAMOYT0JIbHOM I1apajuleIeuIIe e

11.12

bubmuorexa [JOK

42

43

44

45

[lepneHMKyIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH
MPAMOU U TIIOCKOCTH

[lepneHIMKYIAPHOCTD MPSIMON U
10cKocTH. [Ipu3Hak nepneHIuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

[ImockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

13.12

17.12

18.12

20.12

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmmoreka [JOK

bu6mmoreka [IOK

46

47

48

[ImockocTH U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[lepneHIuKynsAp U HAKJIOHHAS.
ITocTpoeHnue nepneHuKyspa U3 TOYKU Ha
MPSIMYTO

[lepnieHIuKynAp U HAKJIOHHAS.
IlocTpoeHne nepneHauKyspa U3 TOYKU Ha
MPSIMYIO

24.12

25.12

27.12

bu6mmoreka [IOK

bu6nuoreka [JOK

bu6nuoreka [JOK




TeopeMa 0 TpEX NepHeHANKYIIApax

49 10.01 bubmmoreka [JOK
(npsimast u oOpaTHas)
Teopema 0 TpEX MeprneHANKYIIpax

50 P P p Yp 14.01 bubmuorexa [JOK
(mpsimast 1 oOpaTHasi)
VYroa Mexay CKpelrBaroIUMUCS

51 7Y CRPEtt - 15.01 bu6mmoreka [IOK
MPSIMBIMU
[Touck neprneHANKyISTPHBIX MPSMBIX C

52 DHCHMICYIPHAX TP 5 17.01 Bu6mmorexa LIOK
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHajibHOE MMPOCKTUPOBAHUE 21.01 bubnuorexa [JOK
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

54 MPaBUIILHON TTUPAMHJIBI C TIOMOIIIBIO 22.01 bu6nmoreka [IOK
OpPTOTOHANILHOM MPOEKITNH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUIILHON TUPAMHJIBI C TTOMOIIBIO 24.01 bubnuorexa [JOK
OpPTOTOHANILHOM MPOEKITNH
CuMMeTpHsl B POCTPAHCTBE OTHOCUTEIHHO

56 mockocTH. [lnockoct cummeTpuii B 28.01 bubnuotexa [JOK
MHOTOTPaHHUKAX
[Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U

57 P PHCHIAKYIAP P 29.01 bubmuorexa [JOK
TJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér

58 P . P 31.01 bubmuorexa [JOK
paccTosHUI OT TOYKU JI0 TIIOCKOCTH
IIpaBuiibHBIC MHOTOTpaHHUKHU. Pacuér

59 p . p 4.02 bubmuoreka [JOK
PacCcTOSTHUI OT TOYKH JIO TIIOCKOCTH
CrocoObl ONyCTUTH TEPIIEHANKYISPHIL:

60 CUMMETpHUS, CABUI TOUKHU IO NapaljIeIbHON 5.02 bubnuoreka [IOK
psAMOI

61 CaBur no HenapauienbHON NPSAMOH, 7.02 bubnuoreka [IOK




M3MEHEHUE PACCTOSHUN

62

63

64

KontponbHas padota "B3anmuoe
PacCIIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHUE: yroy MexIy

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

11.02

12.02

14.02

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

65

FGOMeTpI/ILIeCKI/IG METOAbI BBIYUCICHUA

yriia MExKAy NpsAMbBIMHA B MHOI'OI'PAHHHUKAX

18.02

bu6mmoreka [IOK

66

67

JIByrpanHblil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

[lepnenaukynspusle miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEMN

19.02

21.02

bu6mmoreka [IOK

bu6nmmoreka [JOK

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHMS IBYX IJIOCKOCTEN
NEPIEHIUKYIIAPHBIX TPEThEN TNIOCKOCTH

25.02

bu6mmoreka [IOK

69

[IpssmoyronbHbBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPIMOYTOJIBHOTO
napajuiesenumena

26.02

bu6mmoreka [IOK

70

71

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajiesIenuIes1a U ClIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘{eCKHC " NPpUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM

28.02

4.03

bu6mmoreka [IOK

bu6nuoreka [JOK




PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTaHAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

5.03

7.03

11.03

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

75

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYIISIPHON IIJIOCKOCTH

12.03

bu6mmoreka [IOK

76

TpéxrpaHHblid yroi, HEpaBeHCTBa s
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIJia

14.03

bu6mmoreka [IOK

77

78

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3nYecKue JIMHUMU Ha 3emiie

KontponbHast pabota "Yrisl u
paccrosiHus"

18.03

19.03

bu6mmoreka [IOK

bu6mmoreka [IOK

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €ro 3JeMeHTHI"

21.03

bu6mmoreka [IOK

80

81

[Tupamupa. Buasl nupamun. [IpaBunsnas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npuszma

1.04

2.04

bu6mmoreka [JOK

bubnmoreka [JOK

82

[IpsiMo#t napaynenenunen,

4.04

bu6mmoreka [IOK




NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

Brinykibsie MHOTOrpanHuKd. Teopema

83 N 1 8.04 bubmuorexa [JOK
Ditnepa
Brinykibsie MHOTOrpanHuKd. Teopema
84 DOiinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1 9.04 bu6mmoreka [IOK
MHOTOTPaHHUKHU
85 KonTponpHas padora "MHuororpaHHuKu" 1 11.04 bubmmoreka [JOK
86 [ToHsATHE BEKTOPA HA MJIOCKOCTHU U B 1 15.04 BuGmiorexa LIOK
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 16.04 bubnuoreka [IOK
88 Pa3zHocTh BekTOpOB 1 18.04 bubmmoreka [JOK
89 [IpaBuio mapamnenenurena 1 22.04 bubnnoreka [JOK
90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1 23.04 bubmmoreka [JOK
01 Pasnoxenue BexTopa 1o 6a31zlc3ul TPEX 1 25 04 BuGmiorexa LIOK
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkaysipHOE TIPOU3BEICHUE 1 29.04 bubmmoreka [JOK
03 Brruncnenue yria Mexay BEKTOpaMu B 1 30.04 BuGmorexa [OK
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1 6.05 bub6nuoreka [IOK
95 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1 7.05 bubnuotexa [JOK
96 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1 13.05 bub6nuoreka [IOK
97 [Ipocreitmme 3aga9u ¢ BEKTOpaMU 1 14.05 bubmuorexa [JOK
98 O06o001IeHre 1 cucTeMaTr3aIis 3HaHHHA 1 16.05 bubmuorexa [JOK
99 O0o01IeHre U CHCTeMAaTH3alNs 3HAHUN 1 20.05 bubmmoreka [JOK
100 HToroBasi KOHTpOJIbHASA paboTa 1 21.05 bubnuoreka [IOK
101 WroroBas koHTpoJsibHAs paboTa 1 22.05 bubnnorexka [JOK
102 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1 23.05 bu6nuoreka [JOK




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl

[ToBTOopenue Tembl "KoopanHaTel BEKTOpa

1 P PA | P 1 3.09 bubmmorexa LIOK
Ha TJIOCKOCTH M B IIPOCTPAHCTBE
[ToTOopenue Temul "CkansipHoe

2 o P " P 1 4.09 bubnunorexa LIOK

POM3BEICHHE BEKTOPOB

[ToBTOpenue Tembl "Brruucienue yrira

3 P y: 1 5.09 bubmuoreka [JOK
MEXy BEKTOPaMH B IIPOCTPAHCTBE
IToBTOpeHue TeMBI "YpaBHEHHE ITPSIMOH,

4 P . P " P 1 10.09 bubnunorexa LIOK
MIPOXOASAIICH Yepe3 TBE TOUKU
VYpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 P P 1 11.09 bubnuorexa [JOK
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
YpaBHEeHHE MIIOCKOCTH, HOPMaJlb,

6 P p 1 12.09 bubmunorexa [JOK
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe nmpousBeneHue 1 17.09 bubnmnoreka [JOK
JInHelHbIe HEpaBeHCTBA, JIMHEHHOE

8 porpa popa . 1 18.09 bubmmoreka [JOK
IporpaMMHpPOBaHU
JInHeliHBIE HEPABEHCTBA, IMHEMHOE

9 porpa popa . 1 19.09 bubnmnoreka [JOK
MpOorpaMMHUPOBaHU
AHaIMTHYECKHE METOJIbI pacyéTa yria

10 ARLP 4 1 24.09 bubmuorexa [JOK
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX
AnanuTuyecKkrue METObI pacuéra yria

11 AP T 1 25.09 Bu6miorexa [OK
MEX/Ty TUTOCKOCTSIMH B MHOTOTpaHHUKAX

12 ®opmysa pacCTOSHUS OT TOUKH J10 1 26.09 bubnuoreka [IOK




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHuM OT TOUKH J10

13 1.10 bubmuorexa [JOK
IJIOCKOCTH B KyOe
Haxoxxnenue paccTOsIHAI OT TOYKH 110

14 p . 2.10 bu6mmoreka [IOK
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE
KonTponbHas pabota "AHanuruueckas

15 POIPHALp 3.10 Bu6miorexa LIOK
TeOMETpPHUS
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

16 P P 8.10 bubmuorexa [JOK
MHOTOTPaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B 9.10 bu6nmoreka [IOK
CeyeHMsI MHOTOTPaHHUKOB: CTaHIapTHBIC

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U 10.10 bubnuorexa [JOK
IJIOCKOCTEM
[TapannensHbie MPsIMbIE U TUIOCKOCTH:

19 P P 15.10 bubmuorexa [JOK
MapajuIeIbHbIC CCUCHHUS
[TapannensHbie MPsMbIE U TUIOCKOCTH:

20 P . pv 16.10 bu6mmoreka [JOK
pacyéTr OTHOIICHUN
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:

21 YTJIBI MEXK1Y CKPELMBAIOIIUMUCS 17.10 bubnnorexka [JOK
MPSIMBIMA
[lepieHuKyNIpHBIEC IPSIMBIE U
TJIOCKOCTH: CTaHIAPTHBIC Maphl

22 P P . 22.10 bubnuotexa [JOK
MEPIICHINKYJIIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSpHBIE TIPSIMBIC U

23 IJIOCKOCTH: TEOPEMA O TPEX 23.10 bubnuoreka [IOK
MIEPIICHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U 24.10 bubnuoreka [IOK




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKaXx

25

26

27

[ToBTOpEHME: MIIOIMIATN MHOTOYTOJIbHUKOB,
(hOopMyIIBI IS TUTOINACH, COOOpasKeHUs
moooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIIAACH, COOOpaXKeHUS
moooust

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpasKeHUS
noxoous

5.11

6.11

7.11

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

12.11

bubmuorexa [JOK

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

13.11

bu6mmoreka [IOK

30

31

KonrtponsHas pabdora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaenenumnena

14.11

19.11

bu6mmoreka [IOK

bu6mmoreka [JOK

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIMH yTiia

20.11

bu6mmorexa [IOK

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C

21.11

26.11

bu6mmoreka [IOK

bubnmoreka [JOK




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienume/1a

35 OO0BEM TIPSIMOU TIPU3MBI 27.11 bubmmoreka [JOK
CrepeomeTpHuyuecKHe 3aa4H, CBI3aHHbBIC C

36 p p . B 28.11 bu6mmoreka [IOK
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
[IpukiiagHbie 3a0a4M, CBI3aHHBIC C

37 p . N 3.12 bubmuorexa [JOK
00BEMOM MPSIMOH PU3MBI
Brruucnenue 00bEMOB TEN ¢ TOMOIIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém 4.12 bubmmoreka [JOK
HAaKJIOHHOH IPU3MBbI
Brruucnenue o0bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobém 5.12 bubnnoreka [JOK
MTUPaAMU/IBI
dopmyna 00bEMa nmupamusl. OTHOIICHUE

40 pMY P 10.12 bubmuorexa [JOK
00BEMOB NMUPAMUJI C OOIIUM YTIIOM
dopmyna 00bEMa mupamMusl. OTHOIIICHHE

41 pMY paMuz 11.12 Bu6mmorexa LIOK
00BEMOB MTUPaMU/T C OOIITUM yTIIOM
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C

42 p P . 12.12 bubmuorexa [JOK
00BEMaMH HAKJIIOHHOW TTPU3MBI
CtepeomMeTpHUECKHE 3a]a4H, CBSI3aHHBIC C

43 p P 17.12 bubmuorexa [JOK
00BEMaMH MUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN 18.12 bu6mmoreka [IOK
TIPU3MBI
ITpuxnagaele 3agaun mo teMe "OO0bEMBI

45 p | . 19.12 bubnuoreka [IOK
Ten", CBs3aHHbIE ¢ 00BEMOM MUPaAMHUIBI
[IpumeHnenne 00bEMOB. Brruncienue

46 p 24.12 bu6nuoreka [JOK

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 | 25.12 bubmuorexa [JOK
MHOT'OTPaHHHUKA
[unuaapudeckast MOBEPXHOCTbD,

48 o0pa3yroIne UIHHIPHIECKON 26.12 bubmmoreka [JOK
MMOBEPXHOCTHU

winHap. [IpsmMoit KpyroBou UIHHADP.

49 i AP P 24 1 AP 9.01 bu6mmoreka [IOK
[Tnomaae MOBEPXHOCTH UTUHIPA
Konunueckas moBepxHOCTh, 00pa3 ne

50 5 p pasyiom 14.01 bu6nmoreka [IOK
KOHUYecKoii moBepxHocTu. Konyc
CeueHne KOHYCa INIOCKOCTBIO,

51 Y 15.01 Bubmuorexa [[OK
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS
VYceuénnnlii konyc. M300pakeHre KOHYCOB

52 . Y P Y 16.01 bubmuorexa [JOK
U yCeYEHHBIX KOHYCOB
[Tmomaas 60KOBOM MOBEPXHOCTH M TIOJTHOU

53 P 21.01 bubmuorexa [JOK
MOBEPXHOCTH KOHYCa
[Tmomaas 60KOBOM MOBEPXHOCTH M TIOJTHOU

54 tmaa P 22.01 bubnuotexa [JOK
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE, 23.01 bu6mmoreka [IOK
MMOCTPOCHHUEM CEUYCHUH IIWIIHHIPA, KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BBEIYHCIICHUE, 28.01 bu6mmoreka [IOK
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
IMpuknagaelie 3a1a9n, CBI3aHHEIE C

57 p . A, 29.01 bubimoreka [JOK
IIATHH]IPOM
[IpuknagHbie 3a1a4n, CBSI3aHHEIC C

58 P 30.01 bubnmoreka [JOK
ITATHH]IPOM

59 Ccdepa u map 4.02 bubnuoreka [IOK




60

[lepeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

5.02

bu6mmoreka [IOK

61

[epecedenue cheps U miapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. Bul 1 n3o0pakeHue mapa

6.02

bubmuorexa [JOK

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

11.02

12.02

bubmuorexa [JOK

bubmuorexa [JOK

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHI IIOCKOCTHIO

13.02

bu6mmoreka [IOK

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

18.02

bu6mmoreka [IOK

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

19.02

20.02

bu6mmoreka [IOK

bu6mmoreka [JOK

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

25.02

bu6mmorexa [IOK

69

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"

26.02

27.02

bu6mmoreka [IOK

bu6nuoreka [JOK




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

4.03

bubmuorexa [JOK

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro quJMHApa

Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

5.03

6.03

bubmuorexa [JOK

bu6mmoreka [IOK

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

11.03

bubmuorexa [JOK

75

76

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWITHH/IPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

12.03

13.03

bu6mmoreka [IOK

bubmuorexa [JOK

77

78

79

OO0BEM 11apa U MAPOBOTr0O CEKTOPA.
Teopema 06 06béMme trapa. [lnomans
cdeprl. CTepeoMeTpUUYECKUE 3a/1a4H,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, IapoBoro CErMeHTa M IIapoBOTO
CEKTOpa

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX Tl

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenne o6wEma mpu moo0uu.
CrepeoMeTpHuyecKHe 3ajauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IIOIIAeH
IIOBEPXHOCTEH

18.03

19.03

20.03

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6nuoreka [JOK




80

KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

1.04

bubmuorexa [JOK

81

82

83

JBmxenust npoctpancTBa. OToOpakeHusI.
JIBm>keHust U paBeHCTBO Guryp. O0miue
CBOMCTBA JBMKCHUM

Bupl n1BukeHuil: napauiebHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPH, 3€pKallbHas
CUMMETPHUS, IOBOPOT BOKPYT IIPSAMOM

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

2.04

3.04

8.04

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

84

FGOMeTpI/ILIGCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

9.04

bu6mmoreka [IOK

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHh3alys 3HaHU:
"ITapannenbHOCTh NPSAMBIX M IJIOCKOCTEH B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

Oo6o6maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

10.04

15.04

16.04

17.04

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6nuoreka [JOK

89

O6o6mmatomee nopropenue 11 nonsaruit u

22.04

bu6mmoreka [IOK




MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

90

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

23.04

bubmuorexa [JOK

91

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

24.04

bu6mmoreka [IOK

92

93

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

29.04

30.04

bu6mmoreka [IOK

bu6mmoreka [JOK

94

WroroBas koHTpoJsibHas paboTa

6.05

bu6mmoreka [IOK

95

96

97

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

7.05

13.05

14.05

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6nuoreka [JOK

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK

15.05

bu6mmoreka [IOK




HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
MHXCHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

20.05

bubmuorexa [JOK

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

21.05

bu6mmoreka [IOK

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

22.05

23.05

bu6mmoreka [IOK

bu6mmoreka [IOK







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






