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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax KaK o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



00O0CHOBaHMHU MaTEeMAaTUYECKUX YTBEP)KJIECHUIN U POJIM aKCHOMAaTUKU B MPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcst 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henmenmo), B 11 kimacce —
68 yacoB (2 yaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1ockoctd. [lapamiensHOe WM LEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeopeMa O IIpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHaju, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucrema  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHHWKOB. [Ipu3ma, BHHcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIomaab chepsl U e€¢ JacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BW)KEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHS, MOBOPOT BOKPYT 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:

Cc(pOpMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJIICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3MyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3al1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb IMPOLECC U pe3ylbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PaCCYKICHUI;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/JIA, IPSIMOYTOJIBHBINA TapauIeIeuIe, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TEJ ¢ TpUMEHEeHUuEeM hopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JCUCTBUS HAJl BEKTOPAMU;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
[PY PELICHUU MAaTEMaTUYECKUX 3a/a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHSATH NPOCTEUIIHNE MPOTPAMMHBIE CPEACTBA U  DJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TNPUMEHSATH TMOJIYYCHHBIE 3HAHUS HA MPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) M
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpallleHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 3aa4X HA BBIUYMCIEHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAI[UHU, IPUMEHATh N3yYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb PaKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 10 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 7 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 16
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 10
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 10
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 3 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsbl

AHaMTHYECKass TEOMETPHS 12

OO0BEM MHOTOTpaHHUKA 16

Tena BpameHus 21

[Tnomanu moBepXHOCTU U 0OBEMBI 10 1

KpYTJbIX Teq. JBrkeHue

[ToBTOpenue, o6o0IeHNE U 9 1

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TonsTHs cTepeoMeTpun: TOUKa, Mpsmas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBujIa N300paKEHUs Ha PUCYHKE
IJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

02.09

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKEHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAAMBIX U IJIOCKOCTEHN B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

05.09

09.09

12.09

N300paxenune ceuyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTe!. PackparmBanue
MMOCTPOCHHBIX ceueHUM Pa3HbIMU LIBETAMU

16.09

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.

19.09




CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

10

Mertoz cie10B /Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MMOCTPOEHUS

KonrtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

23.09

26.09

30.09

03.10

11

B3anMHOe pacnionokeHue npsMbIX B

npoctpancTBe. CKpelBarouecs npsmele.

HpI/IBHaKI/I CKPCHIMBAIOIIHNXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe MMpsAMBIC B IPOCTPAHCTBEC

07.10

12

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MApAIIENBHBIX MPSAMBIX TUIOCKOCTHIO

10.10

13

[TapannensHOCTh TpeX MpsiMbIX. Teopema o
TpEX MmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

14.10




14

[TapannenpHOE POEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NAPaIIEITHLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napaiesbHON IPOEKINUN

17.10

15

[MenTpanbHas nmpoekuus. Yroi ¢
COHAIPABJIICHHBIMUA CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

21.10

16

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
HapajIeIbHOCTU IPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTU NPSIMOU U
IJIOCKOCTH

24.10

17

I'eomeTpuueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE

07.11

18

19

20

21

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKE U
MapaJyIeIBLHOIO IPYrou npsmoil. Pacuér
OTHOIIEHUI

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiCJIbHOCTH IBYX IIOCKOCTEH

Teopema o0 mapanienbHOCTU U
€AMHCTBEHHOCTH TIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAANEKAIYI0 TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaolicTBa napajuiebHBIX IJIOCKOCTEH: O

napalJICJIbHOCTH NPSAMBIX IEPCCCUCHUA ITPU
NEpCCCUCHUH ABYX MapaJlJICJIbHBIX

11.11

14.11

18.11

21.11




IIJIOCKOCTEMN TpeThen

22

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKTY MapauiebHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMH

25.11

23

24

25

[lepneHIMKYIAPHOCTD NPSIMON U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIsipHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, IpOXOoAsAIIeH
yepe3 TOUKY IIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

28.11

02.12

05.12

26

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIsipa U3 TOYKH HA

PSIMYIO

09.12

27

28

Teopema o TpEX nepneHANKyIIpax
(npsiMast u oOpatHas)
Teopema o Tpéx nepneHANKYIsIpax
(npsimast 1 oOpaTHast)

12.12

16.12

29

Yron Mexay CKpenuBaromuMHucs
MPSIMBIMU

19.12

30

31

[Tonck nepreHMKyISpHBIX IPSIMBIX C
ITOMOIIBIO NEPIEHANKYIISAPHBIX IIIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

23.12

26.12

32

[TocTpoenue ceuenuii kyoa, MPU3MBI,

30.12




[IPaBWJIbHON MUPaMUbI C IIOMOILBIO
OpPTOTOHAJILHOMN MPOEKINH

33

34

35

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

CummeTtpus B IPOCTPAHCTBE OTHOCUTEIBHO

minockocTH. IImockoctu CI/IMMCTpI/Iﬁ B
MHOTI'OrpaHHUKax

[Ipu3Hak NepneHIuKyIIPHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

09.01

13.01

16.01

36

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

20.01

37

38

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH J0 MIOCKOCTH

KontponsHas padora "B3anmuoe

PacroJI0KEHUE MPSMBIX U IUIOCKOCTEN B
npocTpaHcrae”

23.01

27.01

39

FGOMeTpI/ILIeCKI/Ie METO/bI BEIUHMCIICHUA
yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

30.01

40

41

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yIiia
IlepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO IEPIECHAUKYIISIPHBIX IIIOCKOCTEN

03.02

06.02

42

[Ipu3Hak nepneHaANKyJIApHOCTH
IJIOCKOCTEM; TeOpeMa 0 MPSAMOU
IIEpECEYEHM IBYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

10.02

43

[IpssMoyTONBHBIN MapasuIeaenuIe; Kyo;

13.02




MU3MEPEHMUS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiejenumena

CrepeomeTpuuecKue U MpUKIaaHbIe

44 3aJ1a4yM, CBI3aHHbIC CO B3aUMHBIM 17.02
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH
[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPELIMBAIOIINXCSA MPSMBIX, PACCTOSIHUE

45 P P P 20.02
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
PaccrosiHue OT TOUKM 10 TUIOCKOCTH,

46 . 24.02
paccTostHue OT MPSAMOM J0 MIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

47 CKpEIIUBAIOIIUMUCSA IIPAMBIMHU C IIOMOIILIO 27.02
MEePIEHIUKYISIPHON MIIOCKOCTH
Kontponbnas padota "Yribl u

48 POTLHAAP 03.03
paccTosiHusA
CucremaTtuzanus 3HaHui "MHOrorpaHHUK

49 . 06.03
U €r0 3JIE€MEHTHI
IImpamuna. Buaer nupamuy. IlpaBunsHas

50 p p p 10.03
nupamuaa

51 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI. 13.03
[IpaBunbpHas npusma '

50 [IpssMo#t napainenenunes, 17.03
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo '

53 Brimykieie MHOTOTpanHuku. Teopema 20.03
Diinepa '
Beinykineie MHOrorpannuku. Teopema

54 Ve P P 31.03

Oitnepa. [IpaBuibHbBIE U OTYNPABUIIbHBIC




MHOT'OrpaHHUKHA

55 Kontposbnas padota "MHororpaHHuku"” 1 03.04
56 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 07.04
MPOCTPAHCTBE
S7 CyMMa BEKTOpOB 1 10.04
58 Pa3nocTh BekTOpOB 1 14.04
59 [TpaBwiio mapamienenumena 1 17.04
60 YMHOXEHHE BEKTOpa Ha YHCIIO 1 21.04
61 Paznoxenne BekTopa 1o 6a31/1c3vl TPEX 1 2404
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
62 CkanspHoe pou3BeJIeHUE 1 28.04
63 Brruncnenue yria Mex 1y BEKTOpaMu B 1 05.05
MIPOCTPAHCTBE
64 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 08.05
65 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 12.05
66 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 15.05
67 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1 19.05
68 WroroBas koHTpoJibHas paboTa 1 22.05
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne o/ Tema ypoka Kourpoabnbie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1 02.09
Ha IUIOCKOCTH U B MPOCTpaHCTBE" '
5 [ToBTOpenue temsl "CkasspHoe 1 05.09
MPOU3BEICHUE BEKTOPOB" '
3 [ToBTOpeHue TeMsl "Bbhrunciaenue yria 1 09.09
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" '
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 109
MPOXOAAIIEH uepe3 1Be TOUKHu" '
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 16.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 Bekropnoe mpousBenenue 1 19.09
7 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 93.09
MporpaMMHUpOBaHUE '
8 AHanmMTUYECKHE METObI pacyéra yria 1 26.09
MEXy MPSMBIMHA B MHOTOTPaHHUKAX '
9 AHaUTUYECKHE METO/IbI pacyéTa yria 1 30.09
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX '
10 @dopmysa pacCTOSHUSI OT TOUKH J10 1 03.10
IJIOCKOCTH B KOOPJAMHATaX '
1 HaxoxneHnne paccTostHui OT TOUKHU 710 1 07.10
IJIOCKOCTH B Ky0e '
12 Haxoxnenue paccTtossHUM OT TOUKHU 10 1 10.10




IIJIOCKOCTH B IIPABUJIBHOW ITMPAMHUJIE

006bEM Tena. O0beM MPSIMOYTOIBLHOTO

13 14.10
napaiesienumne1a
CrepeoMeTpHuyecKue 3aJjauu, CBA3aHHbIE C

14 00BEMOM TIPSMOYTOJIBHOTO 17.10
napaesenumnena
[TpuknaaHbie 33729, CBSI3aHHBIE C

15 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO 21.10
napaJesenumnena

16 O0BEM npsAMOI TIPU3MBI 24.10

17 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C 0711
BbIUUCIIEHUEM 00BEMOB MPSMON PU3MBbI

18 [TpuknaaHbie 33729, CBSI3aHHBIE C 1111
00BEMOM MPSAMON MTPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

19 ornpenenéHHoro uaTerpana. O0bpEm 14.11
HAaKJIOHHOM IPU3MBbI
Beruucienne 06EMOB Tell C TOMOIIBIO

20 ornpenenéHHoro uHrerpana. O0bEM 18.11
TTUPAMUIBI

21 dopmyna o6béMa nmupamuibl. OTHOIIEHUE 2111
00BbEMOB MUPaMHU/] ¢ OOIIUM YIIIOM '

99 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 25 11
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

93 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C 5811
00bEMaMU HaKJIOHHOW MPU3MBbI

24 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C 02.12

00BEMaMU TUPaAMUJIBL




[Mpuxnanueie 3ana4n mo Teme "OOBEMBI

25 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 05.12
MIPU3MBI

26 [Mpuknanueie 3ana4n mo Teme "OOBEMBI 09.12
Ten", CBSI3aHHBIE C 00BEMOM MUPAMUJIBI '

97 [Ipumenenune 00bEMOB. BeruncieHue 1512
paccTosiHus A0 IIOCKOCTH

98 Kontponbnas pz?'60Ta "O0BEM 16.12
MHOTOTpaHHHUKA
Hunuuaapudeckast TOBEPXHOCTb,

29 o0pa3yroIIne UIHHIPHIECKON 19.12
MMOBEPXHOCTHU

30 Hunuuap. [psmoit KpyroBod HUIMHAP. 2312
[Inomane MOBEpXHOCTH HUIUHAPA

31 Konundeckast moBepXHOCTh, 00pa3yroIiye 2612
KOHMYECKOU nmoBepxHocTu. Konyc

39 Ceuenune KOH}UIca IIOCKOCTBIO, 30.12
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

33 YceuéHnblil konyc. M300paxeHne KOHyCOB 09.01
1 YCEUEHHBIX KOHYCOB

34 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM 13.01
MMOBEPXHOCTU KOHYCa

35 [Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOM 16.01
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

36 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE, 20.01
MIOCTPOCHHUEM CEUYECHUN UIMH]pPA, KOHYCa

37 [Ipuknaguele 3a1a4n, CBI3aHHBIE C 23.01




MUJIIMHAPOM

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

38 27.01
[WIAHIPOM

39 Cdepa u map 30.01
[epeceuenue cepsl u mapa ¢

40 rtockocThio. Kacanue mapa u cepbl 03.02
TUTOCKOCTHIO. Bu u m300pakenue mapa
VYpaBuenue chepsnl. Ilnomans chepnl u eé

a1 pasierite cep dep 06.02
qacrei

42 Cummetpus cdepsl U mapa 10.02
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

43 o 13.02
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

44 . 17.02
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

45 [IpuknanHelie 3a1a4u, CBSI3aHHBIE CO 20.02
cepoii u mapom '
[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,

46 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC 24.02
Mog00HUs
PaznmyHbie KOMOMHAIIMY TEJT BPAIICHUS U

47 P 27.02
MHOTOTPaHHUKOB
3anaun o teme "Tena v MOBEPXHOCTH

48 . 03.03
BpallleHUs

49 KonTponbnas pabora "Tena u 06.03




IIOBEPXHOCTHU BpaleHus"

50

51

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIUJIMH]IPA

Brruncnenne 060bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

10.03

13.03

52

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

17.03

53

54

CrepeoMeTpuyeCcKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

20.03

31.03

55

O0BEM mapa 1 IapoBOTO CEKTOpA.
Teopema 06 06béme trapa. [Lnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1auH,
CBsI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, IapoBoOro CErMeHTa M MIapOBOTO
CeKTOpa

03.04

56

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
iomaabio cepbl. COOTHOIICHUS MEXKIY
MJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

07.04

57

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBroxeHus ¥ paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBUKECHUN

10.04

58

Buel 1BmkeHnil: napauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CAMMETPUS, 3epKaIbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

14.04




59

KonTponbras pabota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

17.04

60

Oo6o06maromee nmoropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
CUCTEMAaTU3ALMs 3HAHUMN:
"[lapayebHOCTD NMPSAMBIX U IJIOCKOCTEN B
npocTtpaHcTae"

21.04

61

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npocrpaHcrae”

24.04

62

63

64

65

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTHu3aIus 3HaHuii: "BexkTopsl B
npocrpaHncrae”

Ob6o06maromiee noropeHue 11 noHATHi 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

Ob6o06maromiee nopropeHue 11 noHATUH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMaru3anus 3Ha"Hui: "O0beM
MHOT'OrpaHHHUKa"

Oo6o06maromiee nosropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremaru3zanuus 3Hanuii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

28.04

05.05

08.05

12.05

66

Ob6o6maromee noropenue 11 noHsATUi 1
MeToJ10B Kypca reometpun 10-11 knaccos,

15.05




cucremaTtu3anus 3Hanuii: "Ilnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

67 HToroBast KOHTpOJIbHAs paboTa 1 19.05
68 [ToBTOpEHME, 0606H.[CHI:I€ u 1 2205
CHCTEMATH3alHs 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






