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COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CT€peOMeTpuu. Touka, TnpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM IIOCTPOECHHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue NOpsIMBIX B IIPOCTPAHCTBE: IEPECEKaAroIIuecs,
napajuleNibHble M CKpeluBaromuecs npsmble. [Ipu3Haku CcKpemumBaromumxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPAMOU
U 1uiockocTd. [lapamienbHoe M LIEHTpaJbHOE MPOEKTHPOBAHHUE, H300paKeHHUE
¢uryp. OcCHOBHBIE CBOMCTBa MapajyieIbHOIO NpPOEKTUpoBaHus. M300pakeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKIy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapayienpHOCTh MIIOCKOCTEN: MapajuleIbHbIE
IJIOCKOCTH, CBOWCTBA IapAJUIEIIBHBIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’lp, NapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYIJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIEIABHBIE W MEPIECHIUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOH
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronanbHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: TMPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o0 TpEX MEepIEHINKYJIIIpax.

VYrabel B MPOCTPAHCTBE: YIroJI MEXKAY NPSAMOW M IIIOCKOCTBIO, ABYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, NOpsMOYTOJIBHBIM — MHapajulesielune]] W  €ro  CBOWCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpa: n-yrojbHas nDUpaMuaa,
npaBuwibHas W yceu€HHass nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHeil



IIPAaBWJIBHOW mnupamuzpl. [IpaBuinpHbIE MHOTOTpaHHUKM: IIpaBWJIbHAs IpU3Ma U
IIpaBWJIbHAS IHMPAaMHIA, TNPABUIbHAA TPEYrOJIbHAS IHpPaMHUIAa W NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIOMIA/Ib OCHOBaHUI, TeopeMa O OOKOBOl TMOBEPXHOCTH NPSIMON MPU3MBI.
[Tnomanp OOKOBOM NOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaAMUBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpPHsS IPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHMSI BEKTOpA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TIOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpareHwus:
MUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpaIieHus Ha TIockocTh. Pa3Béprka mumuHAapa W KoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBAa 00BEMOB Tein. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHIbl 1 KoHyca. OOBEM Iapa U mapoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, OMHMCAaHHas oOKojio muwiuHapa. Ilepecedenne cdepsl u 1mapa ¢



miockocThio. Kacanme mapa u cdepsl IockocThio. [loHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUIOaaAb chepsl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nono6ubix ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTs. Perienue 3amad Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEUYEHUsI KOHyca (mapasulelibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. OnepauMu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucreMa KoopauHat B mpoctpancTBe. Koopauuatsl Bektopa. Paznoxkenue Bekropa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MNPU PEHIEHUU TE€OMETPUUYECKUX
3az7ad4.

J{BUKeHUs] B IPOCTPAHCTBE

JBrkenus: mpoctpanctBa. OToOpaxkeHus. J[BUKeHUS U PaBEHCTBO (Puryp.
OO6uue cBoiicTBa JBMXKEHUM. Buabl JBWXEHUN: TapauieNIbHBIA MEPEHOC,
LHEHTpaJbHAasl CHUMMETPUS, 3€pKajlbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00YUYaIOLIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUKCKOro  oOlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoUeaAyp TIpaxAaHcKoro oOmiecTBa (BbIOOpBI, ONPOCHI U JIPYro€), YMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUHSIMHA U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaT€MAaTUKOB U POCCUHMCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHHM B JPYTUX HAyKax, TEXHOJIOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCUICKOT0O Hapojaa, cOpMHUPOBAHHOCTb
HPABCTBEHHOI'O0 CO3HAHUs, DTUYECKOIO IOBEICHUSA, CBI3aHHOIO C NPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUNA HAyKHM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1ay, PEIICHHUH, pacCyK/I€HU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTb YMEHHSI TNPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHI U
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, MHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MareMaTU4ecKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUSA
COITMAILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMAIbHOU
Cpebl, OCO3HaHUE II100ATILHOTO XapaKTepa SKOJIOTHYECKUX Tpo0IeM, OpUEHTALIUS
Ha TPUMEHEHHME MATEMATHUYECKUX 3HAHUW IS pelieHus 3agady B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYMKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, IMOHUMaHHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeloBEUeCKOW AesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh W  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKICHUSX, Mpejaratb KPpUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apPIryMEHTAIIMIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  Yyué€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KAaK MCCIEIOBATENbCKUIT MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTUBOpEUUe,  Mpodsemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh THUIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HCCIIEI0BAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BbEKTa, SIBICHHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOLIEHMS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOLlecca, a TaKkKe BBIABUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOUYHUKOB PA3IUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIECHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBI,
npo0JsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEW, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTaBJIATh CBOM CYXKICHUA C CYKIACHUAMHU APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4yMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aITOPUTM PELICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  peQiieKCMM Kak  OCO3HAaHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3ysbTara pelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS pPe3ybTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€Jb COBMECTHOM
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, paclupenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXJaTh MpoIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (00CYXKaeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBAaTb CBOM JEHCTBUSA C JAPYTMMH WICHAMH KOMAaHJIbI, OLICHUBATh
KayecTBO CBOEro BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSIMU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacmoO3HAaBaTb OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHS  JiA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (PUTYp HA TJIOCKOCTH, BBITIOJHATH W300pakeHus: puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOTPAHHUKOB PAa3JIMYHBIMM METOAAMU, BBIIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCITH IUIONIAJAM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMHU BEKTOpaMm H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHWM H
HAXOXKJECHUE T'€OMETPUYECKUX BEIWYUH, NMPUMEHSS W3BECTHBIE METOBI
IIPY PELICHUM MAaTEMATHYECKUX 33]1a4 ITOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, MpenCTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TPAKTUKE: CPaBHUBATH W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh M3yUYECHHbIE TOHSATHUS B
npolecce TIOMCKa PEeUIeHUs] MaTeMaTH4eckd  cpOopMyIMpOBaHHOU
npo0JsieMbl, MOJEINPOBaTh pEaJbHbIE CUTYyallUd Ha fA3BIKE TI'€OMETPHH,
HCCIIE0BATh MMOCTPOEHHBIE MOJIENIA C UCIIOJb30BAHUEM TI'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MpPakTUYECKHUE 3aJlayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHSAMH, CBS3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSIMHU, CBSI3aHHBIMU C TEJIaMU BPALICHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPDAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, CBSI3AHHBIMA C KOMOWHALHSAMH Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTpaHHUK, BIHUCAHHBIA B chepy u
OIKCAaHHBIM OKOJIO cepbl, cepa, BOIUCAHHAsT B MHOTOTPAHHUK WIIA TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IJIOIIAIIMH OBEPXHOCTEN U 00bEMAMHU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAlICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBATh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpenCTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT;
peniaTh reOMETPUYECKUE 3a1a4l HA BBIUMCIECHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHSATHUSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB W TEJI BpaIICHUS TpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BpAlICHUS: CEYEHUs LIWJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa (MapaijiebHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

OPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHsS] CTEPEOMETPHUUECKHX
3a/1a4, TPEANOJIararllinX HECKOJBKO INAaroB pELICHMs, €CIA YCIIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpPOLIECCE IOMCKA  PEIICHHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HCCIIEIO0BAaTh IIOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUECKUX MOHATUM W TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tallax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosaunuecTBo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM JacoB (undposbie)
n/n NMPOrpamMMbl oOpa3oBaTe/ibHbIE
Beero pecypcsbl
1 Brenenue B ctepeoMeTpuio 23
5 B3anMHOe pacnosnokeHue npsmbIx B 6
MIPOCTPAHCTBE
3 HapaJIJIeHBfIOCTB IPSMBIX U 8
IJIOCKOCTEHN B IPOCTPAHCTBE
4 HepneHz[mEmepHOCTL MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
BekTops! B npocTpaHcTBE 12
8 [ToBTOpenue, 0606HICHI:I€ " 5
cCUCTEeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOI'PAMME
11 KIIACC
KosnuuyecTBo yacoB  DJIeKTPOHHBbIE
No 1/ HanmenoBaHue pa3jeioB 4 TeM (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
pecypcsl
1 AHanuTHuecKas reoMeTpHsl 15
5 [ToBTOpeHwue, 0606meH1:Ie u 15
CUCTEMAaTH3alMsl 3HAaHUH
3 OO0BEM MHOTOrpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnommany moBepXHOCTH U OOBEMBI 9
KPYTJIBIX TEJ
6 JBrokeHus 5
7 [ToBTOpEHHE, O606III€HI:I€ u 17
CUCTeMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







