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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.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
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 PEIICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON obiactu «MaremaTuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoOBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS PACllO3HABaTh HA YEPTEkKax, MOACISIX U B PEaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



00O0CHOBaHUHU MaTEMAaTHYECKUX YTBEPKIIEHUH U POJIM aKCUOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyUEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  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 JIMHUAM 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, pacHpele€HHBIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO 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 TIPEEMCTBEHHOCTH, 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:

co3math  ycnmoBus i auddepeHnmanuu  oOydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
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 OBYUYEHUA
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.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
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 W LEHTpPaIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
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, OOKOBasi U TOJHAs MOBEPXHOCTh 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 péOep 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 MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

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

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE 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
HEKOMIUIaHApHbIM  BekTOopaM. IIpsiMmoyrosbHass  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 TMOBEPXHOCTb, KOHWYECKas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl 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.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipm3ma, BhucaHHas 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 €€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIHHAPA
(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. KoopanHaTHO-BEKTOPHBIM METOJ MNpU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BW)KEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETpPUS, 3€pKaAIbHAsA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOM.
[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(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB 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 CO3HAHHUs, dTUYECKOIO IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

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 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AeATEIbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHUH IO aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUYHE,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoOIlecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4yve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1auH;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIHN U YCIOBHUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOI YacTh pabOThl MU
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJbHBIE CUTYallMH, MPUMEHATh H3yYEHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CcBOOOJHO OMNEPHPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map)
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
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 COOTHOIICHHSI MEXAY IJIOIIAIIMH 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;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMPEACTAaBICHHYIO 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 33a4l HA BBIYHUCICHUE YIJIOB MEXY MPSIMBIMA
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 CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXE€HUSI MHOTOTPAaHHUKOB © TeN BpalleHUs MpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapauienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuieNbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILECCE IOUCKA PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 10
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 7
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 16 1
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

Temna BpamieHus 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, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

01.09

[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

04.09

08.09

11.09

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

15.09

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.

18.09




CaolicTBa niepece4eHnii 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"

22.09

25.09

29.09

02.10

11

B3anMHOe pacnionokeHue npsMsIx B

npoctpancTBe. CKpelBarouecs npsmele.

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

06.10

12

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

09.10

13

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

13.10




14

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

16.10

15

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

20.10

16

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

23.10

17

I'eomeTpuueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

27.10

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 IUIOCKOCTEH

TeopeMa 0 MapaJUICIIbHOCTU U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.ICfI
4YCpe3 TOUKY, HC NPHUHALJICIKAITYIO JTaHHOM
IUIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napajuiebHBIX IJIOCKOCTEH: O
napalJICJIbHOCTH NPSAMBIX IEPCCCUCHUA ITPU
NEpCCCUCHUH ABYX MapalJICJIbHBIX

30.10

10.11

13.11

17.11




IIJIOCKOCTEMN TpeThen

22

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

20.11

23

24

25

[lepneHIMKyYIAPHOCTD 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
MMpsAMBIC B MHOT'OI'paHHUKAX

24.11

27.11

01.12

26

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyIsipa U3 TOYKH HA

PSIMYIO

04.12

27

28

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

08.12

11.12

29

Yron Mexay CKpenuBaromuMHucs
MPSIMBIMU

15.12

30

31

[Tonck nepreHMKyISpHBIX IPSIMBIX C
ITOMOIIBIO NEPIEHANKYIISAPHBIX IIIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

18.12

22.12

32

[TocTpoenue ceuenuii kyoa, MPU3MBI,

25.12




[IPaBWJIbHON MUPaMUbI C IIOMOILBIO
OpPTOTOHAJIBHOMN MPOEKIINH

33

34

35

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

CummeTtpus B IPOCTPAHCTBE OTHOCUTEIBHO
iockoctu. [Inockoctu cummeTpuit B

MHOTI'OrpaHHUKax

[Ipu3Hak NeprneHIuKyISIPHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

29.12

12.01

15.01

36

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

19.01

37

38

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH J0 MIOCKOCTH

KontponsHas padora "B3anmuoe

PacroJI0KEHUE MPSMBIX U IUIOCKOCTEN B
npocTpaHcrae”

22.01

26.01

39

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

29.01

40

41

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

02.02

05.02

42

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

09.02

43

[IpssMoyTONBHBIN MapasuIeaenuIe; Kyo;

12.02




MU3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

CrepeomeTpuuecKue U MpUKIaaHbIe

44 3aJ1a4yM, CBI3aHHbIC CO B3aUMHBIM 16.02
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH
[Tapa mapannenpHbIX MIIOCKOCTEN HA

45 CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE 19.02
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B '
MPOCTBIX CUTYaLUSIX
PaccrosHue oT TOYKH 40 IJIOCKOCTH,

46 . 26.02
paccTosiHUE OT MPSAMOM JI0 TIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

47 CKpEIIUBAIOIIUMUCSA IIPAMBIMHU C IIOMOIILIO 02.03
MEePIEHIUKYISIPHON MIIOCKOCTH
KontponsHas padora "Yribl 1

48 POTLHAAP 05.03
paccTostHUS

49 Cucremaru3zanus 3HaHUM "MHOrOrpaHHUK 12.03
U €ro JIeMeHTH!" '
IImpamuna. Buaer nupamuy. IlpaBunsHas

50 p p p 16.03
nupamuaa

51 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI. 19.03
[IpaBunbpHas npusma '
IIpsimoii mapasienenumen

52 p P . ’ 30.03
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo
Brimykieie MHOTOTpanHuku. Teopema

53 . 02.04
Olinepa
Brmykiieie MHOTOTpaHHUKH. Teopema

54 - P P 06.04

Oitnepa. [IpaBuibHbBIE U OTYNPABUIIbHBIC




MHOT'OrpaHHUKHA

55 Kontposbnas padota "MHororpaHHuku"” 1 09.04
56 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1 13.04
MPOCTPAHCTBE
S7 CyMMa BEKTOpOB 1 16.04
58 Pa3nocTh BekTOpOB 1 20.04
59 [TpaBwiio mapamienenumena 1 23.04
60 YMHOXEHHE BEKTOpa Ha YHCIIO 1 27.04
61 Paznoxenne BekTopa 1o 6a3I/IC}UI TpEX 1 30.04
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
62 CkanspHoe pou3BeJIeHUE 1 04.05
63 Brruncnenue yria Mex 1y BEKTOpaMu B 1 07.05
MIPOCTPAHCTBE
64 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 11.05
65 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 14.05
66 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 18.05
67 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1 21.05
68 WroroBas koHTpoJibHas paboTa 1 25.05
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 01.09
Ha IUIOCKOCTH U B MPOCTpaHCTBE" '
5 [ToBTOpenue temsl "CkasspHoe 1 06.09
MPOU3BEICHUE BEKTOPOB" '
3 [ToBTOpeHue TeMsl "Bbhrunciaenue yria 1 08.09
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" '
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 13.09
MPOXOAAIIEH uepe3 1Be TOUKHu" '
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 1509
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax '
6 Bekropnoe mpousBseneHue 1 20.09
7 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 29 09
MporpaMMHUpOBaHUE '
8 AHanmMTUYECKHE METObI pacyéra yria 1 57.09
MEXy MPSMBIMHA B MHOTOTPaHHUKAX '
9 AHaUTUYECKHE METO/IbI pacyéTa yria 1 2909
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX '
@dopmysa pacCTOSHUSI OT TOUKH J10
10 1 04.10
IJIOCKOCTH B KOOPJAMHATaX
1 Haxoxnenue paccTossHUM OT TOUKHU 10 1 06.10
IJIOCKOCTH B Ky0e '
12 Haxoxnenue paccTtossHUM OT TOUKHU 10 1 11.10




IIJIOCKOCTH B IIPABUJIBHOW ITMPAMHUJIE

00bEM Tena. O0beM MPSIMOYTOIBLHOTO

13 13.10
napaiesienumne1a
CrepeoMeTpHuyecKue 3aJjauu, CBA3aHHbIE C

14 00BEMOM TIPSMOYTOJIBHOTO 18.10
napaesenumnena
[TpuknaaHbie 33729, CBSI3aHHBIE C

15 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO 20.10
napaJesenumnena

16 O0BEM npsAMOI TIPU3MBI 25.10

17 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C 2710
BbIUUCIIEHUEM 00BEMOB MPSMON PU3MBbI

18 [TpuknaaHbie 33729, CBSI3aHHBIE C 0111
00BEMOM MPSAMON MTPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

19 ornpenenéHHoro uaTerpana. O0bpEm 10.11
HAaKJIOHHOM IPU3MBbI
Beruucienne 06EMOB Tell C TOMOIIBIO

20 ornpenenéHHoro uHrerpana. O0bEM 15.11
TTUPAMUIBI

21 dopmyna o6béMa nmupamuibl. OTHOIIEHUE 1711
00BbEMOB MUPaMHU/] ¢ OOIIUM YIIIOM '

99 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 2211
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

93 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C 411
00bEMaMU HaKJIOHHOW MPU3MBbI

24 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C 2911

00BEMaMU TUPaAMUJIBL




[Mpuxnanueie 3ana4n mo Teme "OOBEMBI

25 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 01.12
MIPU3MBI

26 [Mpuknanueie 3ana4n mo Teme "OOBEMBI 06.12
Ten", CBSI3aHHBIE C 00BEMOM MUPAMUJIBI '
[Ipumenenune 00bEMOB. BeruncieHue

27 08.12
paccTosiHUs 10 IIIOCKOCTH

98 Kontponbnas pz?'60Ta "O0BEM 13.12
MHOI'OTpaHHUKA
Hunuuaapudeckast TOBEPXHOCTb,

29 o0pa3yroIne UIHHIPHIECKON 15.12
MMOBEPXHOCTHU

30 Hunuuap. [psmoit KpyroBod HUIMHAP. 20.12
[Inomane MOBEpXHOCTH HUIUHAPA

31 Konundeckast moBepXHOCTh, 00pa3yroIiye 2212
KOHMYECKOU nmoBepxHocTu. Konyc

39 Ceuenune KOH}UIca IIOCKOCTBIO, 712
MapajuieIbHOM TNIOCKOCTH OCHOBaHUS

33 YceuéHnblil konyc. M300paxeHne KOHyCOB 29 12
1 YCEUEHHBIX KOHYCOB

34 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM 1201
MMOBEPXHOCTU KOHYCa

35 [Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOM 1701
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3aauu Ha

36 J0Ka3aTeJIbCTBO U BEIYUCIICHUE, 19.01
ITOCTPOECHUEM CEYEHUI HUINHAPA, KOHYyCa

37 [Ipuknaguele 3a1a4n, CBI3aHHBIE C 24.01




MUJIIMHAPOM

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

38 26.01
LUIMHIPOM

39 Cdepa u map 31.01
[epeceuenue cepsl u mapa ¢

40 rtockocThio. Kacanue mapa u cepbl 02.02
IUIOCKOCThI0. By u n3o0paxenue mapa
VYpaBuenue chepsnl. Ilnomans chepnl u eé

41 pasetiiie chep dep 07.02
yactei

42 Cummetpus cdepsl U mapa 09.02
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,

43 o 14.02
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHUEM UX CEYEHMH MIIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,

44 . 16.02
CBSI3aHHBIE CO CEpOi U 1IapoM,
MTOCTPOCHUEM UX CEYEHMH MIIOCKOCTHIO

45 [IpuknanHble 3ana4u, CBS3aHHBIE CO 21.07
cepoii u mapom '
IloBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH,

46 BBIYMCJICHUS B OKPYKHOCTH, CTaHIapTHBIC 28.02
Mog00HUs
Pa3znnynble KOMOMHALIMY TeJ BpallleHus: 1

47 P 01.03
MHOTOTPaHHUKOB
3anaun o teme "Tena v MOBEPXHOCTH

48 . 07.03
BpallleHUs

49 KonTponbnas pabora "Tena u 14.03




IIOBEPXHOCTHU BpaleHus"

50

51

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

Brruncnenne 060bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

16.03

21.03

52

[Tmomaan OOKOBOH U TIOTHON
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

30.03

55

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

04.04

56

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
riomaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MMOTOOHBIX TEIl

06.04

57

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

11.04

58

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

13.04




59

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

18.04

60

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

20.04

61

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

25.04

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 reomerpun 10—-11 xnaccos,
cucreMaru3anus 3Haguil: "O0beM
MHOT'OrpaHHHUKa"

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

27.04

02.05

04.05

11.05

66

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

16.05




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

67 HToroBast KOHTpOJIbHAs paboTa 1 18.05
68 [ToBTOpEHME, 0606H.[CHI:I€ u 1 23.05
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 OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






