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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00eCredynBacT BO3MOXKHOCTh N3YUCHUS AUCLUTUIINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTApHOTO LHUKJIA.
[lockonpky  Jormyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TIOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIaTb U ONPOBEpraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yrmyOnaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH ITpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPoheCcCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCS:

paciiMpeHue MpeAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHNUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOINIMX OMHUCHIBATH U M3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIET0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJCTSAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUECCKHUE
MOJIENH;

(opMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POIH AKCHOMATHUKU IIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIa/JE€Th METOJAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUS MX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ peIICHHUs CTePEOMETPUUECKUX 3a7a4 U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUarOMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBJIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYalMSX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEIOBAHUS MOCTPOEHHBIX MOJIEJEH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIUIYyOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpPOrpaMMbl, paclpee€HHbIM IO rojaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHSATUAMHU U HaBbIKAMU MOCIIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUaroluXCs, paclupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycinoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX IMpOrpamMM, OOECHeuuTh yriayOnaeHHoe
M3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MateMaTukay;

MOJTOTOBUTh OOYYarOIIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecreurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble M CKpelIMBaromuecss mnpsmble. [IpU3Hakum CKpemmBarOmMXcCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1apaUICIIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBA MapajJIeIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapaulesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlp, NapauleJenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD MPSIMOM U INIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wIockocTer. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

Yrisl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] U €r0  CBOWCTBA.
Kparuaiime mnyTr Ha TIOBEpXHOCTHM MHOrOorpaHHuka. Teopema DJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammupa: n-yrojgpHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHel
IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHMpPAaMHUIA, [NPaBUIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIbHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTe xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsamoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJd MeExXIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[Tonarus: mUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasyromue moBepxHocTe. Tema BparmieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpaIlieHusl Ha TuiockocTh. Pa3BépTka nunuuApa M koHyca. CumMmerpusi cepsl u
miapa.

O6bEM. OcHoBHBIE CcBOICcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHIPA, TUpaMuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuuiauHapa. Ilepeceyenwe cdepsl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsITHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomaar MOBEPXHOCTH IMWIMHApPA, KOHYCA, IUIOMaab chephl U €€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEN
nmoaoOHpIx Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemenwe 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJT BPAIICHUS: CCUCHUS IUITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHUS KOHyca (mapaiieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPe3 BEPIIUHY), CEYCHUS Iapa, METObI IIOCTPOCHUS
CEUYEHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXX€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHATHO-BEKTOPHBIH METOJ TPU PEIICHHH T€OMETPUUCCKUX
3a/ad.

JABU:KEeHNSI B IPOCTPAHCTBE

JBrxenuss npoctpancTBa. OToOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mue cBoiicTBa JBIWKEHUH. Buasl JBMXKEHUI: NapaUleIbHBIA TEPEHOC,
IEHTpAJIbHAsI CUMMETpHSA, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCThIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENHOCTHIO;

6) TpynoBOe BocnuTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pEelIeHNH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TpuU3Ma,
nupamuza, NpsSMOYyTOJIbHBIN Mapaiesaenunena, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJHATH napajijiebHoe, LEHTpAIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBIMOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMH METOAAMU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamMuia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTb CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTebCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYHH, IMPUMEHSS H3BECTHBIE METOJbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPHUMEHATH IIOJYYECHHbICE 3HAHUS HA [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATh PEANIbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSITHUS B
mpolecce IOUCKA  pelleHus] MaTeMaTU4YecKh  Cc(HOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEaIbHblEe CUTYallud Ha SI3bIKE T'€OMETpPHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kinacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKOW U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOy YEeHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TE€JIAMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAlCHUS;

KJIACCU(PULIMPOBATh B3aUMHOE PacIioNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJ;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpalli HaJl BEKTOpaMUu;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIMHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJd BpaIllEHUs TIpU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHHUSA: CEUCHUS IMIMHpA
(mapayienbHO U NEPHEHIUKYISPHO OCH), CEUEHUS KOHYyCa (MapaiieabHbIe
OCHOBAHMIO U MPOXOSLIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJl CIIEJI0OB, METOJ
BHYTPEHHET0 POEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/1a4, NPEANOJIararmllinX HECKOJBKO INAaroB pEIICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHUYECKHX OTHOILICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEJIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 33134,

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluU, IPUMEHSATh U3yUCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTudecku  cHOpMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATUH UM TEOPEM,
ammaparta anreOpbl, pemiaTh MNPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIINYNH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMblI Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
1 BBenenue B crepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsiMplx B 6 1
IIPOCTPAHCTBE
3 [TapanaenbHOCTb NPAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSIMBIX U 25
IJIOCKOCTEHN B POCTPAHCTBE
VYTuBl ¥ paccTosHUA 16 1
MHoOrorpanHuKu 7 1
BekTopsl B IpoCcTpaHCTBE 12
2 HOBTOPCHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Ne m/m NMPOrpamMMbl Bcero Kontpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThblI padoThI pecypesI
1 AHanuTHuyeckas reoMeTpHusl 15 2
) [ToBTOpEHME, O606IL[CHI:I€ u 15 1
cucTeMaTru3anus 3HaHUI
3 OO0BEM MHOrOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBU>keHUs 5 1
. [ToBTOpEHME, 0606H1€H1ile u 17 )
cucTeMaTru3anus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka: anrebpa v Hauajia MaTeMaTUYECKOTO aHaIN3a, FTEOMETPHSI.
I'eomeTpus, 10-11 knaccel/ [Toropenor A.B., AkiinonepHoe o0111eCTBO
«3narenbctBo «IIpocBemeHuey

Artanacsan JI. C. 'eomerpus 10-11 xnaccel YueOnuk (ba3oBslii 1 yrimyOn€HHBIHN

YPOBHH)

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
[Tanupo . M. Mcnionp30BaHue 3a/1a4 ¢ NPAKTUYECKUM COJECPKAHUEM

B npenojaBanuu MmareMatuku. Ku. mig yuurens. — M.: IIpocsemienue, 1990. —

96 c.
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