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HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yudeOHOro kypca «l'eomerpusi» 06a30BOro YpoBHS st
oOyuatomuxcst 10 —11 kmaccoB pa3spaborana Ha ocHOBe @DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHapTa CPEAHEro O0IIEro 00pa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TPEIBABIICMBIX K
MaTEMaTUYECKOMY OOpa3oBaHUIO, M TPAAUIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzammst mporpaMMbl o0ecrieunBaeT OBIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJIIFOIIIMMH OCHOBY JIJII CaMOPA3BHUTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M IIO3HABATEIBLHOTO Pa3BUTHS
JUIHOCTH 00 YJarOITHUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA MNPAKTUUECKOH 3HAYMMOCTBIO METANpPEIMETHBIX U
IOPEIMETHBIX pPE3yJbTaTOB OOyYE€HHS T'€OMETPUM B HANPABICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMuUpoBaHus (YHKIMOHAIBHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3yUEHUS PYruX Y4eOHBbIX NUCUUIUIMH. PazButue y oOydarommxcs
IPABWIBHBIX MNPEICTABICHUNA O CYIIHOCTH M NPOUCXOKJIECHUH IE€OMETPHUYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBbHOI0, XapaKTepe OTPaKeHHs
MAaTEMATUYECKOM HAYKOW SBJICHUM M IMPOLIECCOB PEAIBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOr0 MOJIEIUPOBAHNS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KAayeCTB MBIIUICHUS, HEOOXOJUMBIX IJisi aJanTaludd B
COBPEMEHHOM OOLIECTBE.

I'eomerpus siBisieTcs OAHUM U3 0a30BBIX NPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak KakK O0OeCrmedYnBaeT BO3MOXKHOCTh HW3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBIECHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MbllIUIEHHE, (OPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIIUMUCS
HNOHSTUIHBIX OCHOB F'€OMETPHUH U IIOCTPOCHUH LIETIOYKHN JIOTUYECKUX YTBEPKIACHUN
B XOJE pEUIEHUS TFeOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATb M OIPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOI'0 LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX AEATENIbHOCTU 4YesoBeka. OpueHTanus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, (dopma
OTPaKEHHUSI OKPYXKAIOIIEro MHpa, YCIOBHME YCHEIIHOrO IO3HAaHHS U AKTUBHOTO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazaMu OOBEIUHSAET pa3Hble BUABI YYEOHOM M TPYIOBOH JE€ATEIBHOCTH,



SBIISICTCSI OJTHUM M3 TMPO(eCCHOHAIBHO Ba)KHBIX KAauecTB, MOJITOMY aKTyalbHa
3amaya (opmMupoBaHus y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOHN JAEATETbHOCTH TI0 MHOTUM HAIPABIICHUSM.

Lens ocBoeHust nporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBoM
ypoBHE 00yueHuss — o00IeoOpa3oBareTbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHre  BO3MOXKHOCTH  NMPUOOpETeHus |
UCIIOJIb30BAaHUSI CUCTEMAaTHYECKMX T'E€OMETPUUYECKUX 3HAHWUK W JCHCTBUIA,
CHenu(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAOHKeHNUS 00pa30oBaHMs
0 CIEIUATILHOCTSIM, HE CBA3aHHBIM C NMPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TMIpeIHA3HAYCHA TS
OOYYarOIIMXCS CPEIHEH IIKOJBI, HE MCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha yYpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydwaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CHenu(puKOil TeoMEeTpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUYHUTh F€OMETPHIO Oojee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJWMOCTh B TI'€OMETPUYECKUX
3HAHMSIX B MPOPECCUOHATBHON JESTEIBHOCTH.

JlocTikeHrne 1en OCBOEHHS MPOrpaMMbl OOECIEUMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHBIMM 3aJadaMd  OCBOEHHUS  Kypca
«["'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

 popMUpOBaHUE TIPEICTABICHUS O TEOMETPUM KAK YaCTU MUPOBOU KYJIbTYPHI
Y OCO3HAHME €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

 hopmMupoBaHNE MpeEACTaBICHUSI O MHOTOIPAaHHUKAX U TellaX BpaIeHUS Kak
O BaXXHEWIIUX MaTeMAaTHYECKUX MOJENAX, MO3BOJIAIONIMX OMHUCHIBATH U
M3Yy4aTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

 popMHpoOBaHNE YMEHUS PACcIIO3HABATh HA YepTEXaxX, MOJETSIX U B peaJIbHOM
MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS,

e OBJIQZICHUE METOJAaMHU PELICHUs 3a/lady Ha IMOCTPOEHHUS Ha H300paKEHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMupOBaHHE yMEHHS  ONEPHPOBATH OCHOBHBIMH  TOHATHSMU O
MHOTOI'paHHHMKaX U TeJaxX BPAaIlEHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJIZICHUE AJITOPUTMAMU PEIICHUS] OCHOBHBIX THUIIOB 3aj]1a4; (popMuUpoBaHue
YMEHHS MPOBOAUTH HECIOXKHBIE JIOKa3aTeIbHBIE DPACCYXKIEHUS B XOJE
pelIeHus] CTEPEOMETPUUYECKUX 3aJad M 3aJa4y C [PaKTHIECKHM
COJIep )KaHUEM;

e PA3BUTHE MHTEIIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEW O0Yy4aromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIIJICHUS;



e popMupoBaHue (PYHKIHOHAIBHOW IPAaMOTHOCTH, PEJIEBAHTHON I'€OMETPHUHU:
YMEHHE Paclio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B peabHbIX )KM3HEHHBIX CUTYalUsX U MPU U3YYECHUU
OpYTuX  y4eOHBIX  TPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (POopMyIMpOBaTh UX Ha S3BIKE T€OMETPUM U CO3/1aBaTh
reOMETPUYECKUE MOJIENH, MPUMEHITh OCBOCHHBIH TI'€OMETPUYECKUN
anmapaT A7 peleHUs — MPaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YyIbTaTHI.

OTAnYuTEeNbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSI BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe ero U3y4eHus 3aJad, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET NPOTEKAHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUEHUIO MTpeIMETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
NPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MPEICTABICHUMN Yy
yyaluxcss B Kypce CTEpEOMETpUM MPOBOJIUTCS 3a CYET pElIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMNOPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHE OOpa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COAECPKAHNUS.

OcHoBHBIE copepskaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U TIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BexTopsl U KOOpAMHATHI B MPpOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacnpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBIM JIMHUSAM, HO M IO TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHEero o01ero oopa3oBaHusl.

Copep>xanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTaMm
OCBOEHHUSI paboueil MporpamMmbl, pacHpeleNéHHbBIM @0 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKuUM oOOpa3oM, UYTOOBI OBJIAJCHHE TE€OMETPUYECKUMU
HNOHATHSIMHU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHHEM NPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOy4arouIuxcs, pacuiupss U
yrayouss e€, o0pa3ys MpOoYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 kinacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydeHus - 102 yaeOHbIX daca.



COILEPKAHUME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mOpsiMas, IIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TMpsMBIX B MPOCTPAHCTBE: IIEpECEKaroluecs,
napajulejbHble W CKpeluBarommecs npsMbele. [lapamienbHOCTs NPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEN: rapajuieibHbIC IJIOCKOCTH; CBONCTBA
napayieNnbHbIX  TuiockocTel. [lpocreifine mnpocTpaHCTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajieienunea; NIoCTPOCHUE CEUYEHUM.

[TepnieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTU: NEPICHANKYJISIPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IIPSAMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TEOpeMa O NpsIMOU
NEePIEHAUKYIAPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YO MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEMHBIM Yrojl JBYIPAHHOTO  yrija.
[lepnieHaUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  TUIOCKOCTb.
[lepnieHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yroyibpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TpaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U
yceu€HHasg MNHUpaMHAa. OJIEMEHTbl Npu3Mbl W nupamMunbl. lIpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBWIBHOIO MHOTIOTPAHHUKA; ITPAaBUJIbHAS IIPU3Ma U
IpaBWIbHAs THUPAMUIA; NPABWIbHASA TPEYrOJdbHAS NHUPAMUIA W MPABUIbHBIN
TeTpadnp; kyo0. IlpencraBieHve o mpaBUWIIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMO,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUH B NHpaAMUAJAx, MapaJIIeIEeIuIeaax,
MPaBWIbHBIX MHOIOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TMPSIMOUN TMPU3MBIL.
[Inomanes OOKOBOM MMOBEPXHOCTH M IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamujibl. [lonstue o0 o0béme. OO0BEM
MUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. COOTHONICHUS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KJIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTb, oOpa3ytouiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIMHIPUYECKOW MOBEPXHOCTU. [lMnmHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymolas M OCh;, IUIOMAJb OOKOBOM | TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3ylolne KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuE U BepIiliMHA, 00pa3yrolas
U OCh, IUIONMAJAh OOKOBOW W TIOTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AUAMETP; IJIOIIA/b MOBEPXHOCTH CQEPBHI.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAIb CEpHl.

N300pakeHne e BpallleHHsl Ha MIIOCKOCTH. Pa3BEpTka LIMIMHIpPA U KOHYCA.

KoMOuHanuy Tenm BpallleHWss UM MHOTOIPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIHA TEIO
BpallCHUS.

[Tonsatue 00 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHHS MEXAY IUIOWAIIMU
NOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapajyielbHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCHUCTBUM C BeKTopamu. lIpsmoyroneHas cucrema



KoopAauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[lpocreimmne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MU PEIICHUU FT€OMETPUUECKUX 3a]1a4.



IIVTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl y4EOHOrO MpeaMeTa
«MaremaTurKay XapakTepU3yIOTCS:

I'paxknanckoe BocnnuMTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O YJIE€HA POCCHMCKOro oOIecTBa, IMpPEACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeyp TpakIaHCKOro oOIiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMUAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIMSMYA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUMCKONW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
K HCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, chepax

3KOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;

c(OpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO MOBEACHHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATENBHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOI0 BKJIa/1a B IOCTPOCHHUE YCTOMUMBOIO OyIylIEro.

JcTeTHYECKOe BOCIIMTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTE€MaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peneHun, paccyXIcHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JInYHbIX BUOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30mMacHOro odpasa *U3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OTJIbIXa, peryisipHast buznueckas AKTUBHOCTb); buzrueckoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEeSATENbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOJIOOWS; HHTEPECOM K
pasnuyHbiM  chepam  TPOPECCHOHATIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W pealn30BbIBaTH COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY O0pa30oBaHUIO U
caMOOOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a/1a4 MAaTEMATUYECKOW HAITPABJIECHHOCTH.

JKOJIOTrHYeCKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYpbl, TMOHUMAHUEM BIIMSHUS
COLMAIIBHO-2KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa dSKOJOTMYECKUX Mpo0ieMm;
OpHMEHTAIIME HA MPUMEHEHWE MAaTEMATUYECKUX 3HAHWUW 1A pElICHUs 3aJad B
00JIJaCTU  OKpYXalolllel Ccpelbl, IUIAaHUPOBAHUS IIOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEW CPEBI.

IleHHOCTH HAYYHOI'O NO3HAHMS

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OONIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKHh KakK cQepbl YelIOBEUeCKOW JeATeIbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIM3ALMU; OBJIAJAECHUEM S3BIKOM
MaTeMaTUKA W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IMPOEKTHYI0 M HMCCIEAOBATEIbCKYHO AEATEIbHOCTH
VHJUBUYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHS IMPOrPaMMBI Y4eOHOTO MpeaMera
«Marematuka» XapaKTepHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCLICMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.
1)  Vuueepcanvnvie  no3nasamenvmvle  Oeilicmeus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungpopmayueii).
Ba3oBble Jjoruueckue JelcTBUA:
 BBISIBJSITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY IOHATUAMH; (OPMYIUPOBATH
OlpenesicHUs] TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHH
MIPOBOJIUMOTO aHAJIH3A;

¢ BOCIIpUHUMATh,  (GOPMYJIMPOBATH H  NIPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATENbHBIC, €IWHWYHBIC, YaCTHBICE WM OOIIHE;
YCIIOBHEIE;

eBBISIBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U

npoTuBopeurss B (aKTaX, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npenjiaraTb ~ KpUTEpUM N8 BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e I€TIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIPSAMBIE U OT IPOTHUBHOI0), BBICTPAaUBaTh apryMEHTAIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO peuieHust y4deOHOM 3agayuu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIIeHUs, BbIOMpaTh Hauloiee MNOAXOASIUNA ¢ Y4ETOM
CaMOCTOSITEIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:

* ICTI0JIB30BaTh BOIPOCHl KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHHUS;
dbopMynpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUUE, MpoOIemMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SIBJICHMS,
IpoLecca, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHUIMM,
MPOLIECCAMU;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMpOIECCa, a TaKXKe BbIJABUTAThH
MIPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

PabGora ¢ undopmanmei:

¢ BBISIBIIAITH ACPUIUTHI MHPOPMAIIUH, TaHHBIX, HECOOXOAMUMBIX 1 OTBETa Ha
BOIPOC U ISl pEHICHUS 3a1a4H;

« BBIOMpaTh HH(GOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO PA3TMUHBIX
BUJIOB U ()OPM IPEICTABICHMUS;

e CTPYKTYpUPOBaTh MHQOpPMAIIMIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKky;

* OLICHUBATH HaAEKHOCTh uH(pOopMaIuu o CaMOCTOATENILHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.

2)  VuueepcanvHvie KOMMYyHUKamueHwle  Oelcmeus, 00ecneyusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCHL.

OO0menue:



e BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJCHHSI B COOTBETCTBUU C YCIIOBUSMH
U IeNsIMU  OOIIEHUS; $SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOI TOYKY
3pE€HHs] B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOXIY
penieHus 3a1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YNbTaT;

eB X0JI¢ OOCYXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBI,
poOJIeMbl, pelrraeMoil 3aJ1a4u, BEICKAa3bIBaTh UICH, HAIICIICHHBIE HA TTOUCK
pEIIEHUsI; COIMOCTABJISITh CBOU CYXKICHHUS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHWajiora, oOHapy>KMBaTh pa3ju4Me U CXOJICTBO MO3UIIMIL; B
KOpPPEKTHOU popMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHNS,

e IPEJICTABJIATH PE3YJbTATHI PELICHUS 3a/1a4i, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa; CaMOCTOSITENHHO BHIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 NMpe3eHTaIluy U 0COOCHHOCTEN ayIUTOPHHU.

CorpyaHuyecTBo:

e IOHUMATh U HUCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M MHANBUIYaTbHON
paboOThl TIpU pENICHUHM YYeOHBIX 3a/1ady; MPUHUMATH IEIb COBMECTHOM
NEATeNIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacnpenensaTh BHABI paboOT, OOrOBapUBAThCA, OOCYXKIaTh IMpoOIecC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e Y4aCTBOBaTh B IPYMIOBBIX PopMax padoThl (0OCyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» UM UHBIE); BBIMOJHATH CBOK 4YacTh palbOThl M
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMU KOMAaHJbI;
OLICHMBATh Ka4e€CTBO CBOETO BKJIAaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

3) Ynueepcanvnvie  pecynamuenbvie Oeticmaus, obecneyusarom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

e COCTABJISITh TUJIAH, AJITOPUTM PEIICHUS 3aa91, BHIOMPATH CIIOCO0 PEIICHHS C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAThH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C y4ETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHU  TO3HABATEIBHOM  pEeQIEKCUU KaK OCO3HAHHS
COBEPIIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CaMOKOHTPOJs IMpolecca H
pe3ynbTaTa perieHus MaTeMaTUYeCKOH 3a1auu;

e IPEJIBUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH MPU PELICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB,
JTAHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEMH;



¢ OLICHUBATh COOTBETCTBHE pe3yJibTaTa 1M M YCIOBUSM, OOBSICHATH
IIPUYMHBI JOCTHXKEHUSI WIM HEIOCTHKECHUS PE3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath NOHATUSMU: TOUKA, PsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX IPU PEHICHUU
reOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHINKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudummpoBaTs B3aUMHOE paCIONOKEHUE MPSMBIX M TUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TPaHd JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPAaHHOrO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMH: MHOTOTPAHHHMK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHl MHOTOTDaHHUKA, TIPABUIIbHBI MHOTOTPaHHUK.

PacriosHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMHIa; TMpU3MA,
OpsIMOYTOJIbHBIN Mapasuiesienumen, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KJIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOTPAaHHUKH; IPaBUIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE PU3MBI, TapaljieNeUune/abl).

OnepupoBaTh MOHATHIMH: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUITBI TIOCTPOSHUS CEYEHHH, UCTIONB3Ysl METO/ CIIEIOB.

Crpouth ceyeHMs] MHOTOTPaHHUKOB METOJIOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE UYEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3iaM Uiu
QIrOpUTMaM, TPUMEHSS W3BECTHbIE aHAJIUTHYECKHE METOJbl IPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCIIEHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMHU, OT TOYKH JO TMpPSIMOHM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemats 3a7aun Ha HaxOXKIACHUE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Win
aNIrOpUTMaM, TPUMEHSIS M3BECTHBIC AaHAJIUTHYECKHE METOJbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTEMaTHYEeCKMX 3a/Jad Ha  BBIYUCIEHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMU, MEXIy TMPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOIICHHMST MEXAY
IUIOIAIIMU TIOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALUMIO O
OPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX (PpUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensaTy reomerpuueckue (akThl JUIsl PEIICHUsS] CTEPEOMETPUUECKUX
3a7ay4, PEANOIararolux HECKOJIbKO Iar0B PEIICHUs, €CJIM YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumenaTs npocTedMe OpPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1au.

IIpuBOaUTE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, pPacIlO3HABATh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATh PEabHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOUCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha A3BIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpeM, arnmnapara ajareOpbl; pemarh
IIPAKTUYECKHUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT€OMETPUUECKUX BEJINYHH.

11 KJIACC

OnepupoBaTh MNOHATHSIMU: LUJIMHIPUYECKAs TMOBEPXHOCTh, O0Opasyroliue
IWIMHIPUYECKON  MOBEPXHOCTH;  IMWJIUHIP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHHIECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSIMHU: IMAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CJOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIANM  TIOBEPXHOCTEH TN  BpalleHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHHUS.

BBIYuCIIsITE COOTHOMICHHUSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C TPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB.

BbIonaHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
¢quryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHUS TEN BPALLCHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hPUrypax, MPEACTABICHHYIO Ha uepTexax U
pPUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MIPOCTPAHCTBE.

BbInONHATh  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCIIO0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1at0T.

[IpumeHATh MpaBUiIO MapajuieIenuneaa.

OnepupoBaTh NOHATUIMU: JE€KAPTOBBI KOOPJUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJl MEXKIY
BEKTOpPaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxonute cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJl MEKIY
BEKTOpPaMH, CKaJLIPHOE IIPOM3BEICHHUE, pPACKIa[blBaTh BEKTOpP IO JBYM
HEKOJUINHEAPHBIM BEKTOPAM.

3aaBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT.

[IpumeHnsaTh reoMerpuueckue (aKThl JUIsl PEIICHUs] CTEPEOMETPUUECKUX
3a/1a4, NMPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiinime reoMeTpuuecKre 3ajlayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarep 3amauM Ha J0Ka3aTeIbCTBO MATEMATHMYECKUX OTHOLUIEHUH U
HaXOXKJIEHUE T€OMETPUYECKUX BEJIMYUH MO 00pa3laM WK aJropuT™MaM, NPUMEHsIS
U3BECTHBIE METO/IbI ITPU PEUICHUU CTAaHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUIECKUX 3a1a4.

[IpuBoauTh NpUMEpPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPONIE U
KU3HU, PaCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh IONy4YEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIM3UPOBATh DPEAIIbHBIC
CUTyallUM W TPUMEHITh W3YYECHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PEIICHMS
MaTEMaTUYECKH C(HOPMYTUPOBAHHOM MPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CUTyallUM Ha A3bIKE TEOMETPUM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHUI U T€OpeM, armnapara anreopsl; peraTh
NPAKTUYECKUE 33]1a4H, CBA3AHHBIEC C HAXOXKAECHUEM T€OMETPUUYECKUX BEIUYHH.



TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmblI Bcero Konrporbiibre | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypen
1 BBeneHue B ctepeoMeTpuio 10
) [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH
3 HepneHz[miyns[pHOCTb NPSMBIX 1 12
IJIOCKOCTEHN
4 VYTubl MEXAY IPSMBIMU U IUNIOCKOCTAMHU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CEUeHMs], PACCTOSHUS U YIJIb 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHbBIE

HanmenoBaHue pa3iesioB 1 TeM undposbie
Ne ni/m P Konrpoabusie | IIpakTuyeckue (1udpp )

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchbl

Tena BpameHus 12

O0BEMBI TEN 5 1

BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHme, 00600IIEHNE, 7 |

CHUCTeMaTH3alrs 3HaAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acos

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTejibHbIE

pecypcbl

OCHOBHBIE MOHATHUS CTEPEOMETPUN: TOUKA,
psiMasi, INOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n300pakeHus1 Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEN, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.

05.ceH

IlonsTus: MEepeCCKarouurecs rmIOCKOCTH,
nepecekaromuecs npsamast 1 IjI0CKOCThb.

07.ceH

IlonsTus: NEPECCKAOMUECA TTITOCKOCTH,
nepeceKaromurecd npamas 1 rmi0CKOCTb.

12.ceH

3HAKOMCTBO C MHOT'OrpaHHUKaMH,
I/I306pa)KCHI/Ie MHOT'OI'PAaHHHUKOB Ha
PUCYHKAX, HAa IPOCKIMWOHHBIX YCPTCIKAX.

14.ceH

HauanpHble cBeieHus 0 KyOe U nmupamu/e,
uX pa3BEpTKU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB.

19.ceH

HauaneHbie cBeieHus 0 KyOe U mupamu/e,
ux pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB.

21.ceH

TTousiTe 00 aKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HHX.

26.ceH




[TonsiTue 06 akcMOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX.

28.ceH

[Tousarre 00 aKCHOMaTHYECKOM
IIOCTPOCHUH CTCPCOMECTPUU: AKCHUOMBI
CTEPCOMETPHUH U CIICACTBUA U3 HUX.

03.0KT

10

Tlorarne 00 akCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHUH: AaKCUOMBI
CTEPEOMETPHUH U CJEACTBUS U3 HUX.

05.0KT

11

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE: NIEpECeKaromecs,
napaJijiesIbHbIe U CKPEIINBAIOIINECS
MpsIMBIE.

10.0KT

12

[TapannensHOCTh NPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NTapaljIeIbHEIC IIPSIMBIC B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
NPSAMBIX.

12.0KT

13

[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEH B
npoctpaHcTse: [lapamienbHOCTh TPSAMON U
IIJIOCKOCTH.

17.0KT

14

Vraml ¢ COHaIpaBJICHHBIMU CTOPOHAMH.

19.0KT

15

VYroa Mexay npsiMbIMU B TIPOCTPAHCTBE.

24.0KT

16

VYroa Mexay npsiMbIMU B TIPOCTPAHCTBE.

26.0KT

17

[TapaienbHOCTB TUIOCKOCTEN:
napasule/ibHble INIOCKOCTH.

31.0KT

18

CBolicTBa napajijICJIbHBIX IUIOCKOCTEH.

02.HoA




[IpocTeiimye npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TJIOCKOCTH: TeTpa’ap, Kyo
p le’ y b 07H0ﬂ

MapaieIenuIeI.

20 [TocTpoeHne CEUEHUIA. 03.HoA

21 [TocTpoenue ceueHuii. 14.Hon
Kontponbnas padota o teme "lIpsmbie u

22 IJTIOCKOCTH B TPOCTPAHCTBE.

poctp 16.HoA

[lapannenbHOCTb MPSIMBIX U IIJIOCKOCTEN. "
[lepneHAUKyYIAPHOCTD MIPSAMON U

23 IJIOCKOCTH: IEPIEHIUKYJIIPHBIC MPSIMBIE B 21.Hos
MIPOCTPAHCTBE
IIpsimMble mapanienbHbie U

24 p € HapaJiie ¢ 23.Hon
MEePHIEHUKYIISIPHBIE K MJIOCKOCTH
[IpsimMble napannenbHble U

25 P p 28.HoA
MePIEHIUKYISIPHBIE K TJIOCKOCTH
[Ipu3Hak nepneHauKyJIApHOCTH NPSIMOM U

26 P p AUKYIIAD P 30.HoA
IJIOCKOCTH

7 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U 05. ek
TIJIOCKOCTH
T Ma O TIPSIMOU NEPIICHAUKYIISIPHON

)3 eopeMa O IPSIMOU NEPIIEHAUKYIISIPHO 07.7eK
IIJIOCKOCTH

29 Teopema o mpsiMOii IepIIEHAUKYISIPHOU 12 1€k
IIJIOCKOCTH
TeopeMa o psAMON NEPIIEHANKYIISIPHOMN

30 P p P JIMKYIAP 14.pek
IIJIOCKOCTH
[lepnenauKyIsip U HAKJIIOHHBIE: PACCTOSIHUE

31 PUCHAMKYIISAP p 19.aeK

OT TOYKH 10 INIOCKOCTH, paCCTOSAHUE OT




HpHMOﬁ J0 IINIOCKOCTH

32

[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J10 IUIOCKOCTH, PACCTOSTHUE OT

HpﬂMOfI A0 IINIOCKOCTH

21.pek

33

Hepnequ/IKmep W HAKJIOHHBIC: paCCTOSAHUC
OT TOYKH 10 INIOCKOCTH, paCCTOAHUE OT

PSIMOM A0 MJIOCKOCTH

26.0eK

34

HepHequ/IKynﬂp 1 HAKJIOHHBIC: paCCTOSAHHUC
OT TOYKH A0 INTOCKOCTH, pACCTOSIHUEC OT

MPAMOM 10 IITIOCKOCTH

28.0eK

35

VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKIY
IIPSIMOM U TUIOCKOCTBIO

09.aHB

36

37

JIByrpaHHBbIN yroJ, JUHEHHBIN Yo
JBYTPAHHOTI'O yria
JIByTrpaHHBII yroJl, JMHEHHBIA yTOI
JBYTPAHHOTI'O yIJia

11.aHB

16.5H8B

38

[lepneHaAuKyISIPHOCTD MIIOCKOCTEH:
MPpU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN

18.5H8B

39

[lepneHquKyIsApHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

23.AHB

40

[TeprieHAMKYISPHOCTD IIOCKOCTEM:
IIpU3HAK NEPIEHAUKYIIPHOCTH IBYX
ILJIOCKOCTEN

25.4HB

41

Teopema o Tpéx nmepneHAUKYIsIpax

30.59HB

42

Teopema o Tpéx nepneHAUKYIsIpax

0l1.des




43

44

Teopema o Tpéx nepneHAUKYIsIpax

KonTponbHas padbora no temam

"IlepneH IUKYISPHOCTD MPSIMBIX U
wiockocTel" u "YTIbl MeXAY IPSIMBIMU U
miockocTaMu"

06.¢esB

08.¢pes

45

[loHsiTHE MHOTOTPAHHNKA, OCHOBHBIE
3JIEMEHThl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

13.¢eB

46

[Tpusma: n-yronpHas mpusma; TpaHu U
OCHOBAHUS IPU3MBI; TIpsiMasi ¥ HAKJIOHHAs
MIPU3MBI; OOKOBAs ¥ MMOJTHASI TOBEPXHOCTH
MIPU3MBbI

15.¢eB

47

[Tapannenenunen, NpsIMOYrOJIbHBIN
HapaJijIesICUIE] U €ro CBOMCTBA

20.¢peB

48

[Iupamupna: n-yrojapHas NUpaMua, TPaHu U
OCHOBaHUE MHUPaMUJIbL; OOKOBAs U MOTHAS
[IOBEPXHOCTh MIUPAMUbI; IPABUIIbHAS U
yCcedu€HHAs MUpaMuaa

22.¢eB

49

[IpaBunIBHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS
mpu3Ma U MpaBuiIbHAs MUPAMUA;
MpaBWJIbHAS TPEYTOJbHAs MUpaMUAa U
MIPaBWIbHBIN TeTpasip; KyO

27.¢eB

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’p, 10AEKadIp U
HKOCAdIP.

05.map




CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, TIPSIMOH, TUIOCKOCTH.

51 DneMEeHTbl CAMMETPUY B IMpaMuax,
napaiesienuneaax, MpaBuiIbHbIX
pajlIcICIIIe1ax, Hp 07.map
MHOTOTpaHHUKAX
Brruncnenue 31€eMEHTOB MHOTOIPaHHUKOB:
52 i 12.map
pé6pa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTU MPSIMOU MPU3MBI, TIOIIAH
OCHOBaHHH, TeopemMa 0 OOKOBOH
. 14.map
MTOBEPXHOCTU NPSIMOMN IPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MIPABUILHOUM MUPAMHUIBI,
TeopeMa o IJIoIAan OOKOBON MOBEPXHOCTH 19.map
yCeuEHHOM MUpamMuIbl
KonTtponbsHas Ta M0 TEM
55 OHTpOJIbHAs paboTa Mo TeMe 21.map
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 02.anp
57 O06BEM TUpaMUIBI 04.anp
58 O0BEM TUpaMuIBI 09.anp
59 OO0BEM TUpaMuIBI 11.anp
60 OO6BEM UpamMuIbI 16.anp
61 O06BEM IPU3MBI 18.anp
62 O0BEM pHU3MBI 23.anp




63

64

O06BEM IPU3MBI

KonTponbaas pabora o teme "O0bEMBI
MHOTOTpPaHHUKOB"

25.anp

30.anp

65

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AIIHS
3HaHuil. [locTpoeHue ceueHuii B
MHOTOTpaHHUKE

07.mai

66

[ToBTOpenue, 0000IIEeHNE CHCTEMATH3ALUS
3HaHUU. BeluuciaeHue pacCTOSHUM: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10 MPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU

14.man

67

HTorosast KOHTpOJIbHAs paboTa

16.mai

68

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HAaHUU. BeIUuKCIIeHUE YII0B: MEXAY
CKPEIIUBAIOIIUMUCS TTPSIMBIMHU, MEXKTY
MIPSIMOM U TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJI0B MEXKAY TUIOCKOCTSIMU

21.mait

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTH4Yeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
oOpa3oBaTeJibHbIE

pecypchbl

Cdepa u map: meHTp, paanyc, TMameTp;
TUTONIA/Tb TIOBEPXHOCTHU ChEephl

Bzaumnoe pacnonoxenue chepsl u
TUIOCKOCTH; KacaTellbHas MIOCKOCTh K
chepe; mmomans chepsr

N3o6pakenue cdepsl, mapa Ha
miockocty. CedeHus mapa

[{unuHapryueckas IOBEPXHOCTb,
oOpa3yromye HUIMHIPHIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPUICCKOMN
MMOBEPXHOCTHU

[{unuHap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIa s OOKOBOU M HOJHOM
[MOBEPXHOCTH

N300paxenre NWIMHIPA HA MIIOCKOCTH.
Pazpéprka nnnunapa. CeueHus

IUIMHAPA (TTIOCKOCTHIO, TapaJlIeTbHOM
WJIU TIEPIICHAUKYJISIPHON OCH ITUITUHAPA)

Konnueckast moBepxHOCTh, 00pasyrormiye
KOHUYECKOW MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIIHHA,

8 00pasyromas ¥ OCh; IJIOMAlb OOKOBOM 1
IIOJIHOY ITOBEPXHOCTHU
Yceu€HHbIM KOHYC: 00pa3yrommue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MOBEPXHOCTh
N3o6pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTHI0, MapaIeIbHOM
OCHOBaHHUIO, U TNIOCKOCTbIO, MPOXOIAIIEH
Yyepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHuK, OIKUCAHHBIN OKOJIO

12 ctepsl; chepa, BiucaHHas B
MHOTOTPaHHUK WJIU B TEJIO BpAICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE
CBOICTBa 00BEMOB TEI

14 O0BEM 1UIMHApA, KOHYCa

15 O0BEM mapa 1 TIomaIs chephl
[TomoOHbIE TeNa B MPOCTPAHCTBE.

16 CooTHOIIEHUS MEXAY TUTOIIAIIMHU
MMOBEPXHOCTEN, 00bEMaMU TIOJJOOHBIX TEIT

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O0beMbr Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CiioxeHne 1 BBIYUTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

Pa3noxenune BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTOopam. [IpaBuiio
napajuiesenunesa

22

Pemenue 3aiau, CBA3aHHBIX C
MPUMEHEHUEM MpaBUJl JEHUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopAanHAThHI BEKTOpA.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24

VYron mexay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Boruucrnenue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopanHatHo-BEKTOpHBIN METOJ ITPU
pEIIeHUU TEOMETPUICCKUX 3a71a4

27

KonTponbhas pabota o Teme "BekTopbl
Y KOOPJIMHATHI B IPOCTpPaHCTBE"

28

[ToBTOpeHme, 0600IIEeHNE 1
cucremartu3aius 3HaHuii. OCHOBHbBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 0600mIEHNE 1
cucreMaTu3anys 3Hanuii. OCHOBHEIE
¢burypsl, QpakTel, TEOpEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpenue, 060061IeHNE U
cUCTeEMaTHU3alys 3HaHui. 3agaun
TUTAHUMETPUH B METOJIBI HX PEIICHUS




[ToBTOpeHme, 0600IIEHNE 1

31 cUCTeEMaTHU3alys 3HaHui. 3agaun 1
TUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpeHue, 06001IeHNE U

0 cucreMatu3aius 3HaHuil. OCHOBHBIC !
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUU

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, o6o0IIeHNE U |
CUCTEeMaTH3aIHs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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