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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpust sBIIIETCS OJHUM M3 0a30BBIX KypCOB Ha yYpOBHE CPEAHETO OOIIETO

oOpa3oBaHHs, TaK KaK 00ECIICUMBACT BO3MOXXHOCTh M3yUCHHS JTHCIMILUIMHAPHOM
CCTCCTBEHHO-HAYYHOW HAIPaBJICHHOCTH W IPEIAMETOB T'YMAaHHTAPHOTO ITHKJIA.
[TockonbKy JOTHYECKOE MBIIUICHNE, (PopMUpyeMoe NMPH U3yUYEHUH O00yJarOIIHXCS,
WCITIOJIB3YET TIOHATHIHBIC OCHOBBI TEOPWH, TPH JOKA3bIBAHUU PE3YyIbTaTOB M
MOCTPOCHUU  IIEMOYEK  JIOTHYECKUX  YTBEPXKACHUM  MpU  ONpPEICTICHUHU
TCOMETPUYECKUX  3a/Jad, yMEHHE BBIBHHYTh H  JIOKa3aTh  THIOTE3bI,
HEIMOCPEJICTBEHHO HCIIOJIb3yEMbIE TIPH YCTAHOBJICHUU €CTECTBEHHO-HAYYHOTO
IIMKJIA, B YaCTHOCTU (PM3UICCKUX 3a]1ad.

[leas mporpammbl yyebHoro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YPOBHE —

Pa3BUTHE €CTECTBEHHBIX CIIOCOOHOCTEN O0yUYaIOIMMXCS MPU U3YUYEHUU T€OMETPHH,
KaK OCHOBaHHE MpeaAMeTHOM obOmactu «Marematnka W WHMOpMaTHKa» dYepe3
oOecrieueHnEe  BO3MOXKHOCTEH  MPUOOpETEeHHMS W HUCHOJb30BaHUA  Ooliee
KOHCEPBATHUBHBIX  ICOMETPUYECKUX 3HAHUW W JEHCTBUM, KOHKPETHBIX
r€OMETPUYECKUX (PUTYP, HEOOXOAUMBIX JJIsi YCIEIIHOTO MPOo(EeCCHOHATBLHOTO
oOydeHus. 00pa3oBaHNE, CBA3aHHOE C UCIIOIb30BAaHUEM MATEMaTUKH.

[IpuopureTHbIMM 3amadyaMud  Kypca oOydeHus Ha yriayOJ€HHOM ypOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:
pacIIMpeHrue NpeJCTaBIeHU O reorpa@uu Kak YacTH MHUPOBOM KYJIbTYpbl U
CIIOCOOCTBYET OCO3HAHUIO B3AMMOCBSI3U reorpauu ¢ OTAEIbHBIM MUPOM;

CoOpanust IpeICcTaBIeHU O MPOCTPAHCTBEHHBIX (PUTYypax, TaKMX KaK CIOKHbBIC
MaTEeMaTUYeCKUE MOJECNIM, YMEHUE OIMMCHIBATh U W3Yy4yaTh PA3JIMYHBIC SBICHUS,
OKpPYXalollie MUpP, 3HAHKE TIOHITHOTO YCTPOWUCTBA Mo pasnueny «CTepeoMeTpus»
Kypca Kypca MaTeMaTHKH;

METO/Ibl, BIIAJCIONTNE BOSMOXKHBIMH MOHSATUSIMHU O MMPOCTPAHCTBEHHBIX (DUTYpax U
WX TPUHIUIHAAIBHBIE TPUYMHBI, 3HAHWE BBIBOJOB, GOPMYJI M YMEHHE WX
MPUMEHSATh, METOJbI, JTOKA3bIBAIONINE BBIBOJALI M HAXOXKIECHWE HECTAHIAPTHBIX
crioco0OO0B pelleHus 3a/1a4;

METO/IbI, TTO3BOJISIONINE PACIIO3HABATh YEPTEIKHU, MOJICTH U, B TIEPBYIO OYEpPEIib,
MHOTOTPAaHHHUKYU ¥ MHTEIICKTYalbl, KOHCTPYHPOBATh TEOMETPUICCKHEC MOJICIIH;

MO3BOJISIET TIOHSITh BO3MOXHOCTH AKCMOMATHUYECKOTO MOCTPOCHUS
MAaTEMATUYECKUX TEOPUM, MO3BOJISIET MOHITh POJb AKCUMOMATUKUA TIPU Pa3TUUHBIX
pacCyXJIECHUAX;

MCTOAbBI BJIQACHHA MCTOJAMHU NOKA3aTCIILCTBA WM PCIICHUA AJITOPUTMOB, HABBIKH
HUX IMIPUMCHCHU:, IIPOBCACHUC NOKAa3aTCIbHBIX paccyxczerHﬁ B IIPpOLCCCC PCUICHUA
CTCPCOMCTPHUUICCKHUX 3add4 M 3aJa4 C IIPAKTHYCCKHM HU3MCHCHHCM, obecricueHue
MNpCaACTaBJICHUA 0 HGO6XOI[I/IMOCTI/I JOKa3aTCJIbCTBA IIpu 000CHOBaHUU
MaTCMaTH4YCCKHUX YTBep)KI[eHI/Iﬁ N IIPHUMCHCHHC AaAKCHOMATHKKM B PAa3JIMYHBIX
ACAYKTHUBHBIX PACCYKIICHUAX



Pa3BUTHC u COBCPIHICHCTBOBAHHUC HHTCJIICKTYaJIbHBIX )41 TBOPUYCCKUX
crocoOHoCTEM O6Y“I&IOHH/IXC$I, I103HABATEILHOU AKTHUBHOCTH, MCCJICIOBATCIIbCKUX
YMGHHﬁ, KPUTHUYHOCTH MBIIIJICHUA, HHTCPECA K U3YUCHUIO TCOMCTPUU,

CnocoObl  (PYHKIIMOHAJILHOW TPaMOTHOCTH, PEJICBAHTHONW TEOPUM: HABBIKU
pacro3HaBaTh  NPOSIBJICHUS  TEOMETPUUYECKUX  TOHATHUH, OOBEKTOB M
3aKOHOMEPHOCTEH B Pa3JIMUHBIX KU3HEHHBIX MPUCIOCOOJICHUSIX U MPU U3YYCHUU
IpyruX (U3UIECKUX MPEAMETOB, IPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJICIMPOBAHUE KOHKPETHBIX CHUTyalUd, MNOCTPOCHHBIX MOJEIEH, TOYHBIN
pe3yJIbTar.

OCHOBHBIMM COZAEpKAUIUMUCS JIMHUSIMHU Kypca Kypca «l'eomerpus» B 10-11
KJ1accax ABIAIOTCA: «lIpsMbIe U IIIIOCKOCTH B IPOCTPAHCTBE», « MHOTOTpaHHUKNY,
«Tena Tenedona», «BekTopbl U KOOpAUHATHI B MPOCTPAHCTBE», «JIBUKEHUS B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIMU MOKA3aTEJIIMU Ha YIIIyOJIEGHHOM ypOBHE OOy4eHHUs B
10-11 xyaccax, OTHOCHUTCS KO BCEMY COJEPKATEIbHOMY JMHEHHOMY y4eOHOMY
Kypcy, a METOAbl JIOTMYECKMX YMEHHMHA U3BJICKAIOTCA HE TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 Togam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
OXBAaTHIBAIOIIEE TNPEIMETHBIE pe3yNlbTaTbl OCBOeHUA PDenepanbHOl paboueit
pPOrpamMMbl, PpacHpeAeNICeHHOM MO rojaaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIHAIBHBIM BOIpPOCAM OOYy4YEHUs
oOpamanuch 4acto. DTO MO3BOJISIET OpPraHMW30BaTh BIAJCHUE T€OMETPUYECKUMHU
HNOHATHUSAMU U HaBBIKAMHU I1OCJIEIOBATENILHO U MOCJEI0BATENIbHO, C COOJIIOIEHUEM
IPUHIMIIOB TPEEMCTBEHHOCTH, HOBBIX 3HAHUM, BKIIOUYEHHBIX B OCHOBHYIO
CUCTEMY T€OMETPUUYECKUX MPEICTABICHHBIX 00YUYaIOUIXCA, PACIIUPEHUS U ci1abast
ee, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4eHHIO T€OMETPUH HA YIiayOsneHHoM ypoBHe [lo3Bosser:

co3faTth ycioBus ans auddepeHnuanuu oOy4eHHs, MOCTPOUTh CTaHIapTHHIE
oOpa3oBareibHbIE MPOTPAMMBbI, O0ECIEUYHUTh YIIIYyOJIEHHOE U3YYEHHE T'€OMETpPUU
KaK OCHOBY Kypca mpeamMera «MareMaTHkay,

MOJITOTOBKA OOYYarOUIMXCA K MPOJOJDKEHUIO M3YyYCHHUS MaTeMaTHUKUA C y4ETOM
BbIOOpa Oyaymied mnpodeccun, obOecneyuBaronied MPEeeMCTBEHHOCTh MEXTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

[Ipu wu3ydennn KypcoBoro kypca «l['eomerpusi» Ha yriIyOJIEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINI0).



COJEP)XAHUE ObYUYEHHMA
10 KJIIACC

IIpsimbie ¥ pOBHBIE B IPOCTPAHCTBE

OcCHOBHBIE MOHATUSI CTEpeoMeTpur. Touka, mpsiMas TJIOCKOCTh, MPOCTPAHCTBO.
[lonsitTue 00 aKCHMOMAaTHYECKOM TIOCTPOCHHHM  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUU U CJIECACTBUS U3 HUX.

B3auMHOe pacnonokeHue MnOpsIMBIX B MOPOCTPAHCTBE: IMEPECEKAIOIIUECH,
MapajyieIbHbIE U CKpEIIMBAIOIIKeECs npsimble. [Ipu3Haku CKpelmnBaHUS MPAMBIX.
[TapajuteTbHOCTP MPSIMBIX W IUIOCKOCTEM B MNPOCTPAHCTBE: MApaUIEIbHOCTD
MPSAMBIX B MPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX MAPAIUICIBbHBIX, NapaIeIbHOCTh
npsAMBIX U IUIOcKocTer. [lapamienbHOE W LEHTPAIbHOE MPOEKTHUPOBAHUE,
n300paxkeHne pucyHok. OCHOBHBIE CBOMCTBA MapaljICNIbHOTO MPOEKTUPOBAHUS.
N3o0pakenne ¢Gurypsl B mapajjieibHOW MPOEKIMHU. YTJIbI C COHANPABICHHBIMU
OKHAMH, YrojJ MEXAy B3IVILAaMH B IIpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN:
NapajyieJibHble IJIOCKOCTH, CBOWCTBA MNapajUIeibHBIX IUIOCKOCTed. [Ipoctenmue
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpad’Ap, MapajulieleuIie],
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISIPHOCTD U IIOCKOCTB: OIOPHBIE MPSMBIE B IPOCTPAHCTBE, MIPSMBIE
NEPHEHANKYJIAPHbIE W OMNOPHBbIE K IUIOCKOCTH, MNpU3HAKU (PYHIAMEHTHOCTH
IpSIMBIE M TIJIOCKOCTH, BBIBOABI O MPSIMOM OMOPHOM IJIOCKOCTH. OpTOroHajapHOE
pOoeKTUpOBaHKE. [lepneHANKYIsIpHbIE U HAKJIOHHBIE: PACCTOSHUE OT TOYEK OO
IJIOCKOCTH, PACCTOSHUE OT NPSIMOM 10 IIJIOCKOCTH, MPOEKIUs (QUIyphl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEN: MpHU3HAK (PYHAaMEHTHOCTH JBYX
IIOCKOCTEN. TeopeMa o Tpex onopax.

VYribel B IPOCTPAHCTBE: YroJl MEXAY IMPSAMOU U IUIOCKOCTHIO, IBYTPAHHBIA Yo,

JIMHEMHBIA Yrojl JBYTPAHHOIO yryia. TpEXrpaHHbBIA M MHOTOTPAHHBIE YIJIbIL.
CBoiicTBa TJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoicTBa IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOrO yria. Teopembl KOCMHYCOB U CHHYCOB A
TPEXTPAaHHOIO yIJa.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas ¥ MOJHOMOBEPXHOCTHAS IPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune]] U  €ro  CBOMCTBA.
Kparuaiiiine mnmyTd Ha TOBEPXHOCTb MHOTOrpaHHMKA. Teopema Oilnepa.
[IpoctpanctBennass caenka Iludaropa. I[lupammma: n-yroiapHas TUpaMuaa,
npaBuibHAs W ycedeHHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHel
Jlormueckue nupamuabl. [IpaBuibHBIE MHOTOTpaHHUKU: NPABWJIIbHAS MHPU3Ma U
HENpaBWJIbHAS NUPaMUIA, HEMPABWIbHAS TPEYTOJIbHAA NMUPAMUAA U MPABUIIbHBIN



TeTpasap, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. ITnomanp
IIOBEPXHOCTH IOBEPXHOCTH M IIOJIHASA IIOBEPXHOCTh IPSAMBIX MPHU3M, IIIOMIAIb
OCHOBAHMM, IPEICTABICHHAs O IIOBEPXHOCTU IIOBEPXHOCTH IPSMBIX IIPU3M.
[1nomane MOBEpXHOCTU MOBEPXHOCTH M NMPAaBWIbHAS NUPaMHUAA, IOCTPOCHHAs Ha
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CI/IMMeTpI/IH B IMPOCTPAHCTBC. DeMEeHTHI CUMMCTpPHUHU IIpaBUJIbHBIX
MHOT'OI'paHHHKOB. CI/IMMeTpI/IH B IIPABHIIBHOM MHOI'OTPAHHUKE: CHUMMCTPUA
napajuiejicrmmicaa, CUMMETPUA IIPABUIBHBIX IIPU3M, CHMMCTpPUA Jlornueckue
InmupamMuJabl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBON BEKTOD, IJIMHA HEHYJIEBOTO BEKTOPA,
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W HAIIPABIICHHbIE HAampaBlicHHUs. PaBeHCTBO
BEKTOpPOB. JIEHCTBHA C BEKTOPAMH: COCTABJICHHE M BBIYMTAHUE BEKTOPOB,
HECKOJIBKO BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOWCTBa CIOXEHUS
BeKTOpOB. CBONCTBAa yMHOXXEHMsS BeKTOpa uuncia. [IoHATHE KOMMIUIAHAPHBIX
pemenuii. [Ipu3Hak KOMIIaHApHOCTH TpeX BEKTOPOB. [IpaBuiio napasienenumnena.
TeopeMa 0 pa3lioKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpssiMmoyrosibHast cucTeMa KOOpPJIMHAT B MpOcTpaHcTBe. KoopauHaThl BEKTOpA.
CBs3b MEXAy BEKTOpaMH KOOPJIMHAT M KOOPJIAWHATaMHU TOYEK. YTOJI MEXIY
BekTOopaMu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena muxkpodoHna

[loHsiTHSA:  HUIMHApPUYECKAss  TMOBEPXHOCTb,  KOHHYECKAss  MOBEPXHOCTb,
cepuueckas MOBEPXHOCTb, oOOpasywolue moBepxHocTU. Tema cooOLaroT:
MUJIMHAP, KOHYC, YCEYeHHBIH KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cdepsl U TUIOCKOCTH, KacaTeldbHasi TIOCKOCTh cephl. M300pakeHne Ten Ten Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMmetpusi chepsl U mapa.

O0bém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o0Beme
MPSAMOYTOJIGHOTO Tapajuieienuneaa u ciaeacTBus u3 Hero. OO0bEM mpsmon U
HAKJIOHHOW TMPU3MBI, MWIMHIPA, TUpaMHUIbl U KoHyca. OOBEM Iapa W 11apoBOro
CeTMEHTA.

KoMOuHaium Ten KOMMYTaTOpOB W MHOTOTpaHHUKOB. [Ipu3sma, BhucaHHas B
UJIMHJIP, ONMCaHa OKOJIo MHpa. [lepecedenne cdepsl U mapa ¢ mIoCKOCThIO.
Kacanune mapa u chepa miockoctHocTH. [loHSTHE MHOTOTrpaHHMKA, ONKMCAHHOE
BOKPYT cephl, chepbl, BMUCAHHON B MHOTOTPAHHUK HJIA TEJIO0 MHTEJUICKTA.



[lnomans MOBEPXHOCTH IWIMHIAPA, KOHYyCa, IUIOMAab chephl M €€ YacTeH.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIA/IEH BBITVISIIUT Kak
durypa. [IpeoOpazoBanue nogo0us, romoreTus. Penenne 3a1a4d Ha MIOCKOCTH C
UCII0JIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAHHUKOB M TEJ 3HAHUE: CEYEHUE HMIMHIPUUECKOE
(mapamienbHo ¥ GYyHAAMEHTHO OCH), CE€UEHUE KOHyca (MapauielibHbIe OCHOBAHMS
U TIPOMEXYTKUA Y€pe3 BEPIINHY), CEUYCHUE I1apa, METOJbl MOCTPOCHUSI CEUCHUI:
METOJ CJICIOBAaHMSI, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IepeHoca
CEKYIIIEH TNTIOCKOCTH.

BeKTOPBI U KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B ipocTpancTBe. Onepanuu Haj BeKTopamu. PasHooOpasue yMHOKEHUS
BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXKEHHA. [IpsiMoyrosibHass cucteMa
KOOpJMHAT B mpocTpaHcTBe. KoopauHatsel BekTOpa. BeKTOpHOE NMPUIIOKEHHUE Ha
0aze. KoopauHAIIMOHHO-BEKTOPHBIA METOJI MPH OMNPEACICHUH T'€OMETPUYCCKUX
3aja4.

J{BUKeHUs B IPOCTPAHCTBE

JBwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KEHUS W PaBEHCTBO (PUTYPHI.
OO6mue cBoiicTBa JecTBUUA. Buasl JABWXKEHMI: MapajiebHBIM  TEpPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSI YYEBHOI'O KYPCA
«T'EOMETPUS»  (YIVIYBJEHHBIM YPOBEHL) HA  YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMMHOCTHBIE PE3VJIBTATDI
1) rpasxkqaHcKOe BOCITUTAHUE:

c(OPMUPOBAHHOCTHh TPAXKIAHCKON MO3UIMH OOYy4YaIOUIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOr0 OOUIECTBA, MPEICTABIEHUE MAaTEMAaTUYECKHUX
OCHOB DAa3BUTHUS PA3IUYHBIX CTPYKTYp, HampaBieHHs, Mpolueayp oOmiecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), YMEHHE B3aWMOJCHCTBOBATh C KOHKPETHBIMH
WHCTUTYTAMH B COOTBETCTBHH C UX OCOOCHHOCTSAMH U Ha3HAYCHUSIMU;

2) maTpuoTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPAKIAHCKONH WMICHTUYHOCTH, IOJICPIKKa

MPOILIOT0 U COBPEMEHHOW POCCUHUCKOW MATEMAaTUKH, IEHHOCTHOE OTHOIICHUE K
JIOCTUKECHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MaTeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTHKCHUW B JAPYTMX HAyKax, TEXHOJIOTHAX, NMPUHIMIIAX
AKOHOMUKH;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE JIyXOBHBIX I[IEHHOCTEW POCCHICKOT0 Hapoaa, CPOpMUPOBAHHOCTH
MOPAJILHOTO CO3HAHMS, ATUYECKOTrO MOBEJECHUS, CBSI3aHHOTO C MNPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUHN HAayKu U cepbl yU€HOr0o, OCO3HAHKE JIMYHOTO BKJIa/1a
B IIOCTPOCHHUE Oy IYIIEro;

4) 5cTEeTUYECKOE BOCTIUTAHUE:

ACTETHYECKOE OTHOIICHWE K MHpPY, BKIOYAsS JCTETUKY MaTeMaTHYCCKHX
0COOEHHOCTEM, OOBEKTOB, 3a7ad, PEUICHUH, PacCy>KIEeHUH, BOCIIPUUMUYUBOCTH K
MaTEMaTHYECKUM acIieKTaM Pa3IMYHBIX BUI0B HCKYCCTBA,;

5) rocyaapcTBEHHOE BOCIIUTAHUE:

pa3paboTaHHbIe METOAbl MPUMEHEHHUS MaTEMAaTHUYECKHUX 3HAHUM B 3I0POBOM H
Oe3onmacHOM o00pa3e XKU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3I0pPOBBIO
(3mopoBoe TMTaHWe, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OT/ABIXA, PETYISIpHAS
JTUHAMUYECKAss aKTUBHOCTH), OOOCHOBAaHWE COBEPIICHCTBOBAHUS TPU 3aHITHSIX
CIIOPTUBHO-03I0POBUTEIIBHON TEPPUTOPHUEN;

6) Tpy10BO€ BOCIIUTAHUE:



TOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTEH TPYAOII00Ms, HHTEPEC K PA3IUYHBIM
chepam mnpodeccuoHATBLHON JEATeNTbHOCTH, IEpeXoJ] C MaTeMaTUKOM U ee
MPUWIOKEHUSIMU, YMEHUE OCO3HABaTh OCO3HAHHBIN BHIOOp Oynyuiei npodeccuu u
peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHHUIO M CaMOOOpPA30BaHMIO Ha MPOTSHKEHUM BCEH
YKU3HHU, TOTOBHOCTh K aKTUBHOMY Da3BUTHE B IMPAKTUYECKHUX YCIOBUSX 3aJaud
MaTeMaTU4YeCKON HaIMPaBJICHHOCTH;

7) 2KOJIOTUYECKOE BOCIIUTAHUE:

chopMyIMpOBaHHAS  KYyJbTypa, IOHHMAaHHE  COIMAIbHO-3KOHOMHYECKHX

MPOLIECCOB B COCTOSIHUM TMPUPOJHOM U COLUHMAIBHOM CpeIbl, NOHUMAaHUE
100aIbHOTO XapakTepa SKOJIOTMYECKUX MPpoOJieM, OpUEHTAallMs Ha MPUMEHEHUE
MaTEeMaTUYeCKUX 3HAHUW JIJIs pElIeHHs 3ajJad B 00JIaCTH OKpY’KaroIlel cpebl,
IUIAHUPOBAHUE IOCIEAYIOIIMX ACUCTBUNA M OLIEHKAa UX BO3MOXKHBIX IOCIJIEICTBUN
JUISL OKPY’KAKOLLIEN Cpebl;

8) IEHHOCTH HAYYHOTO TMO3HAHMUS:

C(bOpMI/IpOBaHHOCTB MHUPOBO33PCHUA, CTaHI[apTHHﬁ IIoAXO0A Pa3BUTHA HAYKH H
IMPpaKTHUKW, TOHMMAaHHC MaTEeMaTHUYECKOM HAayKHU KakK ccpepa ACATCIIBHOCTH, 3Tallbl
€C pa3BUTHA U MHHOBAIMOHHOCTH JIA Pa3BUTHA HHUBUIW3alKWN, BJIAACHUC SA3BIKOM
MaTEeMaTUKHM W MaTeMaTHYECKOM Ky.l'IBTypOﬁ KaK CpCIACTBO IIO3HAHUA MHUPA,
I'OTOBHOCTbH HU3y4aTb IMPOCKTHYIO u HCCIICOO0BATCIILCKYTO ACATCIBHOCTD
HWHIWUBUAYAJIbHO U B I'PYIIIIC .

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIC YHUBCPCAJIIBHBIC TCXHOJIOTHUYICCKHUC HCﬁCTBHH

ba3oBrle mormueckue aeMCTBUS:

BBISIBJISITh M XapaKTEPU30BaTh OCHOBHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOSICHEHUSI, CBSA3U MEXIY TMOHATHAMHU, (OPMYJIUPOBATH OINPEICICHUE TOHATHM,
COXpaHSTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJII 000OIICHUS
Y CPaBHEHMUS CBA3EH, KDUTEPUU IIPOBEACHUS aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M MPEOOPA30BHIBATH CYKJICHUSI: MPEIAB3ATHIC U
OTpUIIaTeIbHbIC, SAUHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

BBISBJISIT MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpPEUYHUs B
(dakTax, AaHHBIX, HAOJIOACHUSIX M YTBEPKACHUSX, IMpeajiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUNI;



AcJaTb BbBIBOABI C HCIIOJIB30BAHHUEM JIOTHUKHM COXpPAaHCHUA, MOCAYKTHUBHBIX H
HNHAYKTHUBHBIX YMOSaKJI}OquI/Iﬁ, YMO3aKHIO‘I€HI/Iﬁ 110 aHaJIOI'nu,

MPOBOJUTH CAMOCTOSITEIbHBIE JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUMN
(mpsiMble ¥ TPOTUBHBIEC), BBHICTPAMBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE MHEHUS U BBIBOJIBI;

BBEIOpATh Croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJBKO BapHUAHTOB
perieHuii, BBIOMpaTh  HaWMOOJEe  TOAXOIAIIME BapUAHTBI C  YYETOM,
CaMOCTOSITEIILHO BBIJICJICHHBIX).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCIIOJB30BaTh BOIPOCHI B  KAueCTBE MCCIEAOBATEIbCKOTO HWHCTPYMEHTA
MO3HaHUs, (OPMYJIUPOBATH BOIMPOCH], (PUKCHPOBATH MPOTUBOPEUHE, MPOOIIEMY,
COXpaHsITh MCKOE U CYIIECTBYIOIIEe, (GopMUpOBaTh TUIIOTE3Y, apryMEHTUPOBATH
CBOIO MO3UIIHAI0, MHEHUE;

IIPOBEJICHHE CaMOCTOSITCIIPHO CIUIAHHMPOBAHHOI'O ASKCIIEPUMEHTA, HCCIICIOBAHUC
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, SIBJIICHUS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMH, SABJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (popMyIMpoBaTh OO0O0OIIEHUS W BBIBOJABI IO pe3yJibTaram
IPOBENEHHOTO  HAOJIONEHMS, HUCCIEJAOBAHMS, OLIEHUBATHh  JIOCTOBEPHOCTH
pEe3yIbTaTOB, BHIBOJIOB U 0000IIECHUIA;

CIIPOTHO3UPOBATH BO3ZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUHYTh 00pbOY 0O
€ro Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmeii:

BBISBJIATH AePUUUT UHPOPMALMH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HAa BOIIPOC
U peIleHUs 3aa4;

BBIOMpPATh MHPOPMALUIO M3 HCTOYHMKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBAaTh M MHTEPIPETHUPOBATh WHOOPMAIMIO pPA3NIUYHBIX (opM H
IIPEICTABIICHUM;

CTPYKTYpPHpPOBaTh UH(POPMAIIHIO, €€ BHICOKOE MOJIOKEHUE B PA3TUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUTHh HAJECKHOCTh MH(GOPMAIMH IO CAMOCTOSITEIbHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.



KoMMyHHKaTHBHBIC YHUBEPCATbHBIC TEXHOJIOTHYCCKUE TCHCTBHUS
OO01ienue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C MOJIOKEHUAMU U
KPUTEPUSMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PEHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh OOBSCHEHHUS MO XOJy pEeUIeHHs 3ajad,
KOMMEHTHPOBATH IOJTYy4YECHHBIN PE3yJIbTaT;

B XOJIe 00CYXJCHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBYIOIIEH 00Cyka1aeMoil Teme,

npobiemaMm, pemaeMo 3ajaye, BbICKa3bIBaTh HJACH, LEJIEHApPABICHHbBIE
MOMCKOBBIE DEIICHUS, COIMOCTABISATh CBOM MHEHHUS C OOCYXXIECHUSMH JAPYTHUX
YYaCTHUKOB JIMAJIOTa, HAXOJUTh AapryMEHThl W COMOCTaBIATH IMO3UIIUH, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

BBICOTA PE3YyJIbTATOB PEILICHUS 3aJa4yM, SKCIIEPUMEHTA, UCCIEAOBAHUS, MTPOCKTA,
CaMOCTOSITENILHO MPEICENATENb ISl IPEACTABICHUS C YUETOM 3a/1au IPE3CHTAIIUU
U CHapYyXH.

PerynsTuBHbIe YHUBEPCAIbHBIE TEXHOJIOTUUECKUE ICUCTBUS
Camoopranuzanus:

COCTaBUTH IUIAH, aJITOPUTM PELIECHUS 33/1a4H, BEIOpATh CIOCOO pELIEHUs ¢ yYETOM
pEaAIbHBIX PECYPCOB M €CTECTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OPMAIIUH.

CaMOKOHTpOJ'II), BMOHHOHaHBHBIﬁ HHTCIIJIICKT .

BJIaJICTh HaBBIKAMH TTO3HABATEIbHOU pe(IeKCHH KaK OCO3HAHMS IPOUCXOSIINX

JNICCTBU W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BJIAJECTh METOJAMU
CaMOITPOBEPKHU, CAMOKOHTPOJISL MPOLEcCa Y MOJYUYEHHUs] PE3YJIbTATOB PELICHUS
MaTEMaTHYECKOM 3a1auH;

NpEeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU BO3HUKHOBEHUU
npo0seM, BHECTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, OOHAPY>KEHHBIX OUIMOOK, BHISBICHHBIX OTPEOHOCTEN;

OICHHUTL COOTBCTCTBUC PpC3yJibTaTa HCJIN W YCIIOBUAM, OOBSICHUTH IMPUYINHBI
JOCTUIKCHUSA NI HCAOCTUIKCHUS PC3YIIbTATOB ACATCIBHOCTH, COBCPIINTD OIHI/I6I(y,

JIaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAd IEATEILHOCTD:



NOHUMAaTh W UCIOJIb30BaTh NPEUMYIECTBA KOMAaHIHOW W WHIAUBUIYAJTbHON
paboThl TpU ONpeNeJIeHUU OOIMX 3a/1ay, IEeJdb COBMECTHON JesATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThl, OMpENessiTh BUILI PadoT,
JIOTOBApUBATHCA, 00CYX AaTh MPOLECC U PE3yNbTaThl pabOThl, 00CYX AaTh MHEHUS
HECKOJIbKHX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxkaeHus, oOMEH MHEHHSIMH,
«MO3TOBBIE IITYpMBD» M JApPYTU€), BBHINOJIHATH CBOIO YacTh pabOThl |
KOOPAMHUPOBATh CBOM JEUCTBUS C IPYTMMH DJIEMEHTAMH KOMAaHIIbI, OLEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
KOJUIEKTUBHBIM B3aUMOICHCTBUEM.

HPEAMETHBIE PE3YJIBTATBI
K koniy 10 kiacca o0y4aronuics yauTcs:

CBOOO/IHO OMNEpPUPOBATH MOHATUSIMU CTEPEOMETPUU TPU OMNPEICIICHUU 3a1ad U
MaTEMaTUYECKHUX PACCYKACHUI;

IPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IMPU PEIICHUH
T€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TEPPUTOPUU B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OMEPUPOBATH MOHATUSMH, OTPAHUUYEHUSIMU C YIJIAMHU B MPOCTPAHCTBE:
MEXIy B3IJIA1aMHU B IPOCTPAHCTBE, MEXKIY MPSIMOMN U TUIOCKOCTBIO;

cBOOO/IHO OIEPUPOBATH MOHATUSAMU, OTPAHUYEHUSIMU C MHOTOTPaHHUKAMU;

cBOOO/IHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PaHHUKOB (TIpH3Ma, MUpamMua,
IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo);

KJIacCU(HUIIMPOBATh MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS JJIsI KIIACCU(DUKAIINH;

CBOOOJIHO  ONEpUpOBAaTh  TMOHATUSAMH, MpPEpPbIBAaHUSAMH C  pa3pe3aMu
MHOTOIPAaHHHUKOB TUIOCKOCTHOCTH;

BbINoNHUTG MapajuieNbHOE, LEHTPaJbHOE M OPTOrOHAIBHOE MPOELUPOBAHUE
(GuUrypsl Ha MIOCKOCTh, BHIMOJIHUTH N300paxkeHne (GUrypbl Ha MIOCKOCTH;

NOCTPOUTh CEYEHUS! MHOTOTPAHHUKOB Pa3IUYHBIMU METOJaMH, BBINOJHUTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, TOPU30HTAILHO;

YCWINTh TOBEPXHOCTh IMOBEPXHOCTH MHOTOTPAHHUKOB (TIPU3MBI, MHPAMUIBI),
re€OMETPUUYECKUX TEJ C IPUMEHEHHEM (DOPMYJIbI;

cBOOO/IHO OMEpPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTHOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CcBOOOIHO OIEpUpPOBaTh TOHSATUSIMHU, IOMOTrasi BEKTOpaM M KOOpAMHAaTaM B
IPOCTPAHCTBE;

BBIIIOJIHUTD J€HCTBUS HAJl BEKTOPAMU;



pemarb 3aJaud MO J0Ka3aTeIbCTBY MAaTEMAaTHYECKUX CBSI3€M M Mepexony K
r€OMETPUYECKUM MaclTabaMm, MPUMEHsSI CIOXKHbIE METOJbl IMPH PACCMOTPEHUU
MaTeMaTUYECKHX 3a7a4 BBICOKOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHATh  MOPOCTEUIINE  MPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKUX 3a]1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBATH W MHTEPIPETUPOBATH  HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPE/ICTABICHHBIX HA YepTexkax U
PUCYHKaX;

IPUMEHATH TOJYYEHHbIE 3HAHUA HA MPAKTHKE: CPAaBHUBATh M aHAJIU3UPOBATH
peanbHble CHUTYallMH, MPUMEHATh W3YYEHHBbIE IOHATUS B IpOLECCE IOHMCKa
pEIICHUI MaTeMaTHYeCKUX 3aJlay, MOJEIMPOBATh PEAIbHbIE CHUTyallud Ha SI3bIKE
FEOMETPUH, PACCMATPUBATH  IOCTPOECHHBIE MOJEIM C  HCIOJIb30BAaHUEM
F€OMETPUYECKHX TMOHATUH U pe3yNbTaToB, MPUMEHSTh aireOpbl, pelarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUYECKHE Pa3MEpHI;
UMETh TMpeACTaBlIeHUE 00 OCHOBHBIX NPHUHLUIIAX PA3BUTUS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa TEXHOJIOTHI pa3BUTHUS.

K xonny 11 kiacca o0y4arouuiicsi y4uTcs:

CBOOOIHO ONEpUpPOBaTh TMOHATUSMHU, OKOHYAHHSIMH C LUJIMHAPUYECKOH,
KOHUYECKON U ChepUUECKON MOBEPXHOCTAMHU, OOBSICHSSL CIOCOOBI MOTYYEHUS;

ONEPUPOBATh TOHATHUAMH, COCAWHEHUSMH C TEIaMH MO3TaMU: UIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBath Teno TenedoHa (LMIMHIP, KOHYC, cdepa M map) U OOBACHATH
CHOCOOBI MOTy4YeHUs TeN TenedoHa;

KJIacCU(UILIMPOBATH B3AaUMHOE PACIOIOKEHHUE CPephl U MIIOCKOCTH;

00OCHOBaHHE pa3MEpPOB MHOTOIPAHHUKOB U TeJd KOHTPOJJIEPOB, OOBEMOB U
IUIONIa/ie 3JIEMEHTOB MHOTOTPAaHHMKOB M TeJl KOMMYTAaTOPOB, F€OMETPHUYECKUX
TeJ ¢ IPUMEHEHUEM (HOPMYIIbI;

CcBOOOIHO ONEpUPOBATh MNOHSTUSIMM, MNPEPHIBAHUAMU C KOMOMHALMSIMH TeEJ-
MHOTOTPaHHUKOB W MHOTIOIPaHHUKOB: MHOTOTPAHHHUK, BIUCaHHBIH B chepy H
OIKCaHHBIA BOKPYT cdepsbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WK TEJIO pa3yMa;

COXPAaHUTh COOTHOILIEHUE MEKIY IUIOLIaIsIMA TOBEPXHOCTU U 00BEMaMHU TE;

pUCOBaTh W3y4aeMble (DUTYpHI, BBITOJHATH (BBIHOCHBIC) TIOCKHE UYEPTEKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BHI CBEpXy, CBEpXYy, TOPHU30HTAIBHO,
MIOCTPOUTDH CEYCHUE TEJI MO3Ta,

U3BIIEKaTh, HMHTEPNPETUPOBATH M  MpeoOpa3oBeIBaTh  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHBIX HA YepTEekKax U
PUCYHKaX;

cBOOO/IHO OIEPUPOBATh BEKTOPHBIMH H300paKEHUSIMU B IIPOCTPAHCTRBE;

BrimonHuTe onepanuu Hajl BEKTOpamu;

3aJ1aBaTh INIOCKOCTh YPaBHEHUH B JEKApTOBOM CHCTEME KOOPIMHAT;

pelInTh TEOMETPUUECKHE 3a]au 110 BHIYMCICHUIO YIJIOB MEXAY HaIllpaBICHUSIMU
U TUIOCKOCTSIMH, BBIUMCIIEHUIO PACCTOSIHMM OT TOYEK /10 IUIOCKOCTEH, B LEJIOM, C
IPUMEHEHHEM BEKTOPHO-KOOPAUHATHOTO METO/1a MPH 3a/1aHNUU;



CBOOOJTHO OIEPUPOBATH TOHITHIMH, NPEKpAIlaTh JBIKCHHUE B TPOCTPAHCTBE,
3HATh CBOMCTBA ABMXKCHUU;

BBIMIOJIHUTh ~ M300paXE€HUsT MHOTOTPAHHUKOB M  TepelaTb CHUTHAl  IpHU
NapajuieIbHOM NIEPEHOCE, IEHTPAJIbHON CUMMETPUH, 3€PKAJIbHOM CUMMETPHUH, NIPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaTh MoA00Ous;

IIOCTPOUTh CEUYEHHE MHOTOTPAHHMKOB M TEN CBS3U: CEUCHUE [UWIMHAPA
(mapayiebHO W OMOPHO OCb), CEYEHHE KOHyca (MapaielbHO OCHOBAaHUIO U
MPOXOJIAIIEMY YEPE3 BEPIIUHY), CEUCHUE 11apa;

WCITOJIB30BaTh METOAbI TIOCTPOCHHUS CEUEHWW: METON HAOIIOAEHUS, METO
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE MTOJIOKEHHUS;

MPUMEHATh TE€OMETpUYEeCKre (DAKTBI JUIsl PEIICHUS CTEPEOMETPUYECKUX 3azad,
MPOTHO3UPYIOIIMX HECKOJBKO IIaroB pEIIEHUs, €CIU YCIOBUS NPUMECHEHUA
3a/1aHbI B IBHOW U HESIBHOM (hopme;

PELINTh 3aJa4d II0 JI0KA3aTEJIbCTBY MATEMATUYECKUX CBA3CU U HAXO0XKICHUIO
r€OMETPUUECKUX BEIINYNH;

IIPUMEHATh NPOTrPaMMHBIE CpPEICTBA UM JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHATH TOJYYCHHbIE 3HAHUs Ha IIPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATH U
OLICHUBATh pEaJlbHbIC, MPUMEHATh WU3YYEHHBIC IOHATHS, BBIBOJBI, CBOWCTBA B
IIPOIIECCE MTOMCKA PEIICHU MAaTEMAaTHYECKUX PEUICHUM, MOJEINPOBATh PEAJIbHbBIC
CUTyallUd Ha S3bIKE TEOMETPUHM, PACCMATPUBATH IIOCTPOCHHBIE MOJEIU C
UCIIOJB30BAaHUEM  T'€OMETPUYECKUX  TOHSATUA U pe3yJbTaToB,  alreOpbl
o0OpylOoBaHUS, peIIaTh MPAKTUYECKUE 3aJlaud, CBSI3aHHBIE C MEpeMEIICHUEM
r€OMETPUUECKUX PA3MEPOB;

UMETh MPEJCTaBICHUE 00 OCHOBHBIX NPHUHIIMIIAX Pa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTu (yHJAaMEHTA TEXHOJIOTHI pa3BUTHSI.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KINTACC
Ne HasBanue pa3nenoB u tem ‘ KommuectBo yacos DJIEKTPOHHBIE
n/m HPOrpaMMbl Bcero|| KonTponbsHbie [IpakTHyeckue (ucposrie)
pa6OTBI pa6OTBI O6paSOBaTeJ'II)HBIe
pecypcsl
1 |[BreneHue B 23 1
CTEPEOMETPHIO
2 |B3auMmHOE 6 1
PacMoJIOKEHHUE MPSIMO B
MPOCTPAHCTBE
3 |[MapamienbHOCTD 8
MPAMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE
4 |[TepreHauKyIIPHOCTH | 25
HaIpaBJICHHOCTHU U
MJIOCKOCTEH B
MIPOCTPAHCTBE
5  'V1sl ¥ JaIbHOCTH 16 1
6 |IMHOrOrpaHHUKH 7 1
7 |BekTopsl B 12
MPOCTPAHCTBE
8 |[ToBTropenue, 5 2
0000111eHHE U
cUCTeMaTH3alus 3HaHUHN
‘210621BI/ITI> TEKCT
102 6 0

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME




11 KINACC

YACOB I10 ITPOI'PAMME

Ne ||HasBanmue pa3nenoB u teM KonnuecTBo yacos ‘ DNEeKTPOHHbIE
n/m TIPOrpaMMBI Beero|| Kontponbnsie [[Ipakrnueckne||  (PpoBbie)
paGOTbL paGoTer || 00Pa3oBaTEIbHbIC
PECYPChHI
1 AHanurryeckast 15 1
TCOMETPHSI
2 |[ToBTOpEHHE, 15 1
0000111EHUE U
CHUCTEMaTH3aIIs
3HAHUU
3 ||O6BéM 17 1
MHOTOTpaHHHKA
Tena muxkpodona 24 1
[Inomanu 9 1
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX TE
6 JIBVOKEHUS 5 1
7 [ToBTOpEHwUeE, 17 2
00o0011eHue 1
CHUCTEMaTH3aITU
3HAHUU
‘I[O63BI/ITB TEKCT
OBIIEE KOJIMYECTBO 102 8 0




