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MNOACHUTEJBbHAS 3AIIUCKA

PabGouass mporpamma yueOHoro mpeamera «['eomeTpus» Ha ypOBHE
OCHOBHOI'O 00IIero o00pa3oBaHUsl COCTaBlIeHa Ha oOcHOBe TpeOoBaHUU K
pe3yJbTataM  OCBOCHMS MPOrpaMMbl  OCHOBHOIO  0O0IIero o0Opa3zoBaHUs
denepalibHOTO TOCYJIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
obmero oopazopanus (manee — GPI'OC O00), DenepanbHOil 00pa3oBaTEIHLHOM
nporpaMmbl  OCHOBHOro obOmiero oOpaszoBanus (mainee — OOII O0O0),
®denepanbHOl paboueit mporpaMMbl 1O yueOHOMY mpeamery «I'eomeTpusi»
(mamee — OPIT «I'eomeTpusi»), a Tak:ke OPUCHTUPOBAHA HA [IEJICBBIC TIPUOPUTETHI,
chopMynupoBaHHbIE B (QenepanbHON paboueil mporpamMme BOCHHUTAHUSA, Ha
OCHOBE XapaKTEPUCTUKU IJIAHUPYEMBIX pE3yJIbTaTOB JTyXOBHO-HPAaBCTBEHHOTO
pa3BUTHUS, BOCIUTAHUS M COLMAIM3ALMK OOYy4YarolUXcs, NpPEICTaBICHHOW B
[Iporpamme Bocniutanuss MBbOY «I'eopruesckas COLLD.

PaGouast mporpamma yueOHOrO Kypca «l'eomerpusi» 6a30BOro ypoBHS st
oOyuarormuxcst 10 —11 kiaccoB pa3paboraHa Ha ocHOBe DeepalibHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPeAHEro 00I1ero oopa3oBaHus,
C Y4y€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, TNPEABIBISAEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETEHIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHs W HENPEPHIBHOTO 0OOpa3oBaHUA,
LEJOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO W TI03HABATENBHOTO pPa3BUTHUSA
JUYHOCTU 00YYarOLUXCSl.

HEJIM U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpEeIMETHBIX M|
PEIMETHBIX PE3yJIbTaTOB OOyYEHHUS TE€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, (GopMupoBaHusi (GYHKIUOHATHLHOM MaTeMaTHUYeCKOn
IPaMOTHOCTH, U3YUCHUS NPYTUX YIeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydaronuxcs
NPaBUIBHBIX TPEICTABIICHUH O CYIIHOCTH M TPOUCXOXKICHUU T€OMETPHUUYSCKHX
aOCTpaKkInii, COOTHOIICHUH PEATHHOTO W HEATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
TrCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJACIIMPOBAHUS B HAYIHOM
MO3HAHWW U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluxcsi, a TaKKe KayeCTB MBINUICHUS, HEOOXOMWMBIX IS aJanTalvd B
COBPEMEHHOM OOIIIECTBE.



['eoMeTpust siBisieTCs OJAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak oOOeCleYyMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbINUIeHHE, (opMHpyeMoe TpH H3YYCHHH OO0YYaroIIMMHUCS
MOHSTUIHBIX OCHOB T€OMETPUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHUI
B XOJI€ pEIIEHUs Te€OMETPUYECKUX 3ajady, YMEHHE BBIIBUTaTh U OMNPOBEPrarh
TUINOTE3bl HEMOCPEACTBEHHO MCHONB3YIOTCS NPU PEUICHUU 3a]lad €CTECTBEHHO-
Hay4HOI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AeSITeNbHOCTH 4YenoBeka. OpHEHTalus 4elOBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXXEHUS OKPYXAIOLIEro MHpA, YCIOBHUE YCIECIIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BUAbl y4eOHOH M TPYIOBOH JEITEIBHOCTH,
ABJISIETCSI OAHUM U3 MPO(PECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyallbHa
3amaya (opmMupoBaHus y 0OyYaroUIUXCsi MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHYECKOW JEATEIbHOCTH 10 MHOTUM HAINPABICHUSM.

[lear ocBoeHMsI mporpaMmMbl ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
YpOBHE OO0ydYeHHsI — 0O0IIe00pa3oBaTENbHOE U OOLIEKYJbTYPHOE pa3BUTHE
oOydaronuxcst — yepe3  oOecrneyeHWEe  BO3MOXKHOCTM  NPUOOPETEHHs U
UCIIOJIb30BAHUSL CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHUM U JCHUCTBUM,
CHEeLU(PUYHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOTO MPOOJKEHUST 00pa30BaHus
M0 CHELUATBHOCTSAM, HE CBA3aHHBIM C NMPUKJIATHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IMpeAHAa3HAyYeHa s
00y4aromuXxcsi CPEAHEH MIKOJIbI, HE UCTIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHUN
Ha YpOBHE OCHOBHOTO 00mero oopa3zoBanus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOILIME MaTeMaTHYE€CKHE YMEHMsI, CBS3aHHbIC
COo chneuu(puKod TEeOMETpUU M HEOOXOAUMBIE IJisi KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh MU3YYHTh T'€OMETpHUIO Ooiiee
riyOOKo, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOAWMOCTh B T€OMETPUUYECKUX
3HAHUAX B NIPOPECCHOHATBHON AESITETbHOCTH.

JlocTmxeHre ULeiar OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS pPELICHHUEM
COOTBETCTBYIOIIMX 3adad. llpuopuTeTHbIMM 3aJayaMud  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kimaccax sBISIOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;



e (opmMupoBaHMe NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BaXHEHIIMX MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIMX ONKCHIBAThH
Y M3Yy4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

o (opMupoBaHHE YyMEHMsI pAaclO3HaBaThb Ha 4YepTek)axX, MOJEISIX U B
peasbHOM MHPE MHOTOTPAHHMKH U T€JIa BPALlCHNUS,;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOT'OTPAHHHKAX U TEJaxX BPALIEHUSA U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AJITOPUTMAMH  DPEUICHUS  OCHOBHBIX  THUIOB  3aJa4;
dbopMupoBaHHEe yMEHHA TPOBOAWTH  HECIOXKHBIE JIOKa3aTelIbHbIC
paccyXIeHns B XOJAE PELICHHS CTEPEOMETPUYECKMX 3a1ad M 3a1ad C
IIPAKTUYECKUM COJEPKAHUEM;

e pasBuTHE MHTEJJICKTYaJIbHbBIX 51 TBOPYECKUX CIOCOOHOCTEM
oOy4JarommMxcs, MO3HABaTEIbHOM  AKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHUe (GyHKIIMOHATIBHOU I'PaMOTHOCTH, pEIEeBaHTHOU
FEOMETPUU: YMEHME DPACIO3HABaTh MPOSABICHUSA TIE€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEabHBIX >KU3HEHHBIX
CUTYyallUsIX M MPU HM3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (OpMynupoBaTh HX Ha SA3bIKE
Ir€OMETPUM U CO34aBATh FEOMETPUUYECKUE MOJEIH, IPUMEHITH OCBOCHHBIN
r€OMETPUYECKUN ammapar Uil PELICHHs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTENHEHON OCOOEHHOCTHIO MPOTPaMMBbI SIBISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUM B HAdaJe €ro H3y4eHUs 3aJad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMsI, U ONpeieIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JNAJbHEUIIIEMY U3YyYECHUIO MTPEAMETA.

[Tpennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IIPEIMETHO-
MPAKTUYECKON NIESTEIbHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX IPEICTABICHUN Y
y4almuxcsi B Kypce CTEpEOMETPUM NPOBOAMUTCS 3a CYET pELICHMS 3axad Ha
CO3JJaHME  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IpPOCTpaHCTBEHHbIMU o0Opazamu. CoznaHue o0pa3a MPOBOJUTCA C OMNOPOM Ha
HarJsiJHOCTh, a OINepupoBaHHEe oOpa3oM — B YCJIOBHUAX OTBJICUEHUS OT
HAaIrJIsJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOT'O CONEPKAHUS.



OcHoBHBIE cojiepkaTenbHble TMHUU Kypca «Ieomerpum» B 10-11 knaccax:
«MHuororpanHukn», «IIpsmble 1 INIOCKOCTH B IPOCTPAHCTBEY, « Teila BpaleHus»,
«BekTopbl U KOOpAKWHATEL B IPOCTpAaHCTBEY. DOpMHUpOBaHUE JTOTUUECKUX YMEHUN
pacnpezensercss He TOJIbKO IO COJEp)KaTelbHbIM JIMHUSAM, HO M IO TojaM
oOy4eHHs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

Copnepxanne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM PE3YJIbTATAM
OCBOEHHUS paboueil MporpamMmbl, paclpeieia€HHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HUE TI'€OMETPUUYECKUMU
HNOHATHUSMHU U HaBBIKAMH OCYILECTBISUIOCH MOCTIEN0BATENBHO U MOCTYNATEIBHO, C
COOJIOICHUEM TMPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEICTABICHUN OOYYAOIIMXCS, PAaCIIUpss U
yriy6uisst e€, oOpa3ysi IpOUHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CT€peoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajulesibHble W CKpeluBaromuecs npsmele. [lapamuiensHOCTs NpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJLICIBHBIE MpPsSMbIE B  IPOCTPAHCTBE;
[IapaJUICIBHOCTh TPEX MPSAMBIX; MMAPAIIEIBHOCTD MPSMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; Yrojd MEXIy IpsSMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTP  IIOCKOCTEW: MapajulelIbHble  TUIOCKOCTH; CBOMCTBA
napajie’dbHbpIX IIockocte. [lpocTeillne mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TE€TPadp, KyO, napajuiesenumnen; IOCTPOCHUE CEUCHUH.

IleprieHIUKYJIAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, MNPSAMBIC IMAPAIUICIbHBIE W IEPIECHIUKYJIAPHbIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOH
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIA yroJl  JIByTPAHHOTO  yIJia.
IleprieHIMKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSTHUE
OT MmOpsAMOM A0  MJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJAPHOCTH  JIBYX
IockocTer. Teopema o TpEX NEPNEHIUKYISPaXx.

MHororpaHHuKHU

[loHATHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIIbIE
Y HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
MpU3Ma; TPAHU U OCHOBAaHUA MPU3MBI; IpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MPSIMOYTOJIbHBIN
napajuleJienivnes; U ero coucrsa. llupammpma: n-yroinpHas nupamuja, TpaHu U
OCHOBaHUE MUPaMUIbl; OOKOBas M MOJHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€éHHasg MnHupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBunbHBIE
MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpPU3Ma U
NpaBWJIbHAS NHPAaMHA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHAA M IPaBUIbHBIN
TeTpasap; KyO. IlpeacrtaBieHne o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
nozeKasip u ukocasap. CeyeHust npu3Mbl U IUPAMUAJIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOI,
IUDIOCKOCTH.  JJEMEHThl CUMMETPUM B  MOHUPAMHIAX, Napajulelenunenax,
NPAaBUWJIBHBIX MHOTOTPAHHUKAX.



Brluncienne 9SJ€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuMaroHalid, yTJIbL.
[Tnomans OOKOBON TOBEPXHOCTH MW IIOJHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IIOIIalb OCHOBAaHWH, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMOWM MPHU3MBL
[Tnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUIBI,
TeopeMa O Iulomaad yceu€éHHoM mnupamuabl. [loHstue o0 o0béMe. OOBEM
MAPAMUIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIONIAISIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

11 KIIACC

Tena Bpalenus

HummHapuyeckas MTOBEPXHOCTb, oOpazyrorniue HAJIAHAPUYECKOU
NOBEPXHOCTH, OChb LWJIMHAPUYECKOW NOBEepXHOCTU. LlMimHAp: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, O0Opa3ywolias MU OCh; IUIOMaJAh OOKOBOM M TMOJIHOU
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MoBepXxHOCTU. KOHyC: OCHOBaHKE U BEPIIMHA, 00pa3yromnas
M OCh; IUIOMaAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOLIA/b MOBEPXHOCTU C(HEPHI.
B3auMHoe pacnosoxkenue chepsl U MIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I011ab ChEephl.

N300paskenne Ten BpalieHus: Ha TUIOCKOCTU. Pa3BépTka NMUIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalieHus ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAST B MHOTOTPAaHHUK, WIW TEJO
BpalllCHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00bEME
OpsIMOYTOJIBHOTO Mapajiienienuneaa M cienctsus u3 He€. OO0bEM IMIMHApA,
koHyca. O0BEM 11apa 1 1iIomaasb chepsl.

[lonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJl.

Ceuenus wmwiMHIpa (TapajUIebHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajijielbHO€ OCHOBAHMIO M MPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B pocTpaHcTBe. COXKEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. PasnokeHne BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuiio mapamienenunena. PelmieHwe 3anay, CBSI3aHHBIX C
NIPUMEHCHUEM TIPaBWJI JEUCTBUM C Bekropamu. lIpsMmoyronsHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopnumnatel BekTopa. lIpocreitmme 3agaun B
KOOpAMHATaX. YToJll Mexay BekropaMu. CKaISIpHOE NpPOU3BEIICHHE BEKTOPOB.
Boeluucnenue yrioB MexXay MPSMBIMU U IIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIM
METO/I IIPY PEIICHNH T€OMETPUYECKUX 3a/aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMSI IPOTPaMMbl y4eOHOrO TIpeaMeTa
«MareMaTuka» XapakTepu3yroTCs:

I'pa:xknanckoe BocnuTaHme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUAIOMIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOIO WJI€HAa POCCHUHCKOro OOIINeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoNEeAYyp TpaxIaHCKOro oOmiecTtBa (BBIOOPHI, OMNPOCHI U TP.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MACHTUIHOCTH, YBOXKCHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUMUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKECHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyrUX HaykaxX, TEXHOJOTHUAX, cpepax
SKOHOMUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHEM JTYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYCCKOTO  IIOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

ICcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHMEM K MHpPY, BKJIIOUAs ACTETHUKY MAaTE€MAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pEIICHU, pacCyXICHUN;
BOCTIIPMMMYHUBOCTHIO K MATEMAaTUUYECKUM aCII€KTaM pa3JIMuHbIX BUJOB HCKYCCTBA.

du3nvecKoe BOCIHUTAHNE:

c(hOPMUPOBAHHOCTBIO YMEHHUS NIPUMCHATh MaTEeMaTUYECKHUe 3HAHUS B
MHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryJisipHas buznueckas aAKTUBHOCTB); bu3HYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHOM
JESITETbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM LIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K
paznuuHbiM  cepam  mpodeccCHOHANBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccu W peaqn30oBbIBATH COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MAaTEMAaTUYECKOW HAPaBJIECHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJOTUYECKON KYIbTYpbl, MMOHWMAHUEM BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOW U COLIMAJIBHOU
Cpelbl, OCO3HAaHHWEM TJI00ATBHOTO XapakTepa HSKOJOTMYECKHX Ipooiiem;
OpHUEHTAlMEll Ha MPUMEHEHUE MATEMAaTUYECKUX 3HAHUW JJIsI PELICHUs 3a1ad B
00JIaCTH OKpYXalolleil cpenapl, IUIaHUPOBAHUS TOCTYNIKOB U OIEHKH HX
BO3MOYKHBIX MMOCIICICTBUN I OKPYKAIOLIEH CPEIbI.

LleHHOCTH HAYYHOT0 IO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cdepbl UYeIOBEHYECKOW AEsTENbHOCTH, ITANoB €€
pa3BUTUSI M 3HAYUMOCTH JJISI PA3BUTHUS IUBWIM3ALMK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KYJIbTypOW KakK CPEJCTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh IMPOEKTHYID U HUCCIEAOBATEIbCKYIO AEATEIbHOCTD
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO TpeaMera
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OELCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvmvlie  Oelicmeus, — 0OeCneHUBAIOM
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJxHCaAlowe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
ucciedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBCHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUW MEXKIY MOHATUIMH; (OPMYIUPOBATH
OTpeNeNiCHUs]  TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(ukalumy, OCHOBAaHUS JUIsi OOOOLIEHUST M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M|
npoTuBOpeurs B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEYMH;

e Ji€NIaTh BBIBOJIbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIACHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HauboIee MOAXOAAIHNN ¢ Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/ibCKue AeiicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUII MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JlaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
O0BEKTa, SBJIICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00bEKTaMH, SIBJICHUSMHU, POLIECCAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO pPe3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh
MPENOJIOAKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

PaGora c undgopmanmueii:

e BBIABIATH JACPUIUTH UHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbBIOMpaTh HWHGOPMAIMIO U3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(GOPMAIIHNIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh nH(popmaru 1o CaMOCTOSTENIbHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHuusepcanvuvie  KOMMYyHUKamu@Hble  Oelicmeusi,  00ecneuusaom

copMUPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OO0menne:



BOCIIPUHUMATh W (OpPMyIUpOBaTh CYKACHHUS B COOTBETCTBUU C
YCIOBUAMHU U LIETSIMH OOLICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, /JaBaTh IMOSICHEHHS IO
XOJIy pellIeHus 3ajaul, KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTarT;

B X07ie 00CYKJIeHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOMCK
peIIeHUs; COMOCTABIATh CBOM CYXACHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh Pa3IU4he U CXOJCTBO MO3UIIMIA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OpEJICTaBIsITh  pPE3yNbTaThl  peUIeHWs  3aJadyd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIMU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUYAIbHOM pabOThl MPU pEUIEHUHU yYE€OHBIX 3a/1a4; IPUHUMATD L€
COBMECTHOM JEATENBHOCTH, IUIAHWPOBAaTh OPTraHHU3aLUI0 COBMECTHOM
paboThl, pacpeAesaTh BUIAbl padboT, 10rOBapUBaThCs, 00CYXKAATh MIPOLIECC
U pe3ynbTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYIIIOBBIX (popmMax padOThI (00CYXkAEHUS, 0OOMEH MHEHUIA,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOpJIMHUPOBaTh CBOM JEHUCTBHS C JPYITMMH YJIE€HAMHU KOMAaH/[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuusepcanvuvie  pezynamugnvle oeticmeusl, obecneuusarom

GdopmuposaHrue cMblCIO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IIJIaH, AJITOPUTM PELIECHUS 3a]1a4H, BBIOUPATh CIIOCO0 PeIIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
MH(pOpMALIUH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATEIHHOM pediaekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM UM MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Tpoiecca U
pe3yJsibTaTa pelieHus MaTeMaTHYECKOM 3aauu;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUHU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OILICHUBATh COOTBETCTBHE pe3yjbTaTa ILEJIW M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTH)KECHMS WIM HENOCTWKECHUSA PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUM M CIIEACTBHS U3 HHUX IPU PEIICHUU
r€OMETPUYECKHX 3a/]a4.

OnepupoBaTh NOHATUAMU: NAPAILIETBHOCTD U NMEPIEHAUKYIISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPAHHBIA yTOJ, TPaHd ABYTPAHHOIO YIJIA,
peOpo NIBYrpaHHOTO yTIjla; JIMHEWHBIN Yroj ABYIPAaHHOTO YIJIa; rpalycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSAMU: MHOTOIPAHHHMK, BBITYKJIbIA M HEBBITYKJIbIHA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BUABI MHOTOI'DAHHHUKOB (IIMpaMuJa; IpU3MA,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHMS  JUIS
Kjaccuukauuyd (BBITYKIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPaHHUKH; PSMbIE U HAKJIOHHBIE PU3MBI, apaljIeICUIe/abl).

OnepupoBaTh MOHATUSMHU: CEKYILAsl NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceY€HUsT MHOTOIPAaHHHUKOB METOJOM  CIE€AOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a71aun Ha HaXOKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
aNropuT™MaM, NPUMEHSSI W3BECTHbIE AHAIMTUYECKUE METOJbl MpPU pEUICHUH
CTaHAAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIUMCICHUE PACCTOSHUNA MEXKY JABYMSI
TOYKaMH, OT TOYKM JIO MPAMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxXOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3iam Win
aNropuT™MaM, NPUMEHSISI W3BECTHbIE AHAIIMTUYECKUE METOJbl MpPU pEUICHUH
CTaHAAPTHBIX  MaTEeMaTHYECKUMX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NpPsIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI U TIJIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ nOpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOIICHUS MEXKIY
TUIOUIAIIMU MTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh H IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekath, MpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha depTexkax U
pHUCYHKaXx.

[TpumensaTs reomerpuueckue (HaKTbl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, NpeAnoaralouMx HECKOJIbKO [IaroB PEIICHHMS], €CIH YCIOBHS TPUMEHEHUS
3a/laHbl B IBHOM (hopMme.

[IpuMeHATh MpOCTEMIIHE MPOTPAMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoaUTH HpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATH PEAJIbHBIC
CUTyallUM W NPUMEHATh HU3YYCHHBIC IOHATHS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYJIMPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha A3bIKE TE€OMETPHUM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM F€OMETPUYECKHX MTOHATUN U TEOPEM, allapara ajreopbl; pemarhb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEIUYMH.

11 KIIACC

OnepupoBaTh NOHATHUSAMH: MWIMHAPUYECKAs ITOBEPXHOCTh, 0Opa3yrolne
HWJIMHIPUYECKOM  TOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
o0Opa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

Pacno3naBath Tena BpameHus (MIHHAP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIECHHUS.

KinaccudunmpoBats B3auMHOE paciojiokeHue chephl U IIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruucnare 00bEMBI UM IUIOHIAAM  TOBEPXHOCTEH Tea  BpalleHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHHuEM (HopMy.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OTNMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUsI.

BeIuuciaTh COOTHOLIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEJI.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEpTEKHBIX NHCTPYMEHTOB.

BEBIOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
¢Guryp: Bux cBepxy, COOKy, CHU3Y; CTPOUTh CEYEHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH W MPeoOpa3oBbIBaTH HH(OpPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YEPTEXKax U
PHUCYHKax.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE OEHUCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOpa Ha YUCI0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAAt0T.

[IprMeHATh NpaBUIIO MapajuIeICIUIICA.

OrnepupoBaTh NOHATUAMM: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJIsIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IIPOU3BEIACHUE, PpACKIAIbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHnsaATh reoMeTpuueckue (axkThl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAaralliuX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Peware mpocreiimne reoMETpUYECKHE 3aJa4d Ha MPUMEHEHUE BEKTOPHO-
KOOPZHMHATHOTI'O METOAA.

Pemwlarp 3azaum Ha J0KA3aTesIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMUYUH M0 00pa3laM WiIH aJrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IpyuMeHATP MpOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINUTHL NpUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpyMeHATh IOJTYYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallud W TPUMEHATh W3YYEHHBIC IOHATHS B MPOLIECCE IOWUCKA PEIICHUS
MaTeMaTUYeCKdu CHOPMYJIUPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEalIbHbIE
CUTyallun Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJAEIH C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajireopsl; pemarb
IPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHHUEM T€OMETPUUECKNX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB H TeM (uudposbie)
n/n NPOrpaMMbl Bcero Koutpoabueie | Ipakruieckue o0pa3oBaTe/bHbIC
padoThbI padoThbI pecypent
1 BBenenue B crepeomMeTpuio 10 1
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEHN
3 [lepneHUKyYISPHOCTD NPAMBIX U 12
IJIOCKOCTEM
4 VYTIubl MeXAY IPSIMBIMH U TIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6 0




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE

HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kontpoabueie | IIpakruyeckue (witcpp )

NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE

padoThI padoThI
pecypchbl

Tena BpareHus 12

OO0BEMBI TEI 5

BekTopsl 1 KOOPAWHATEI B TPOCTPAHCTBE 10

[ToBTOpEHwmE, 0000IMICHNE, 7 1

crucTemMaTu3alurs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoapupie | Mpakruecikue fdlfsy'lennﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThbI pecypent
OCHOBHBIE ITOHATHUS CTEPEOMETPUHU: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
1 [IpaBuna nuzo6paxeHust Ha pUCYHKaXx: 1
n300pakeHHsI TNTIOCKOCTEH, MapaIeIbHBIX
HPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
5 [TonsATHS: NEepeceKkaroIuecs II0OCKOCTH, 1
HepeceKaroIuecs npsmast ¥ IIOCKOCTh
3 [TonsATHS: NepeceKaroIuecs II0OCKOCTH, 1
nepeceKaroIuecs npsimMast ¥ IIocKoCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pa’keHre MHOTOTPaHHUKOB Ha 1
pPUCYHKaX, Ha IPOCKIIMOHHBIX YepPTEKax
HauanbHble cBenieHus 0 KyOe U mupamu/e,
5 uX pa3BEépTKU U Mojenu. CedeHus 1
MHOTOTPaHHHKOB
HauanbHble cBesieHus 0 Ky0e U mupamu/e,
6 ux pa3BeépTku U Mozenu. CeyeHus 1
MHOTOTPaHHHKOB
7 BxonHas koHTposIbHAs paboTa 1 1
8 [TonsiTe 06 akCHOMaTHYECKOM 1

MTOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI




CTEPCOMETPHH U CIICACTBUA U3 HUX

TTousitiie 00 aKCMOMATUYECKOM
MTOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10

TTousitiie 00 aKCMOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHUU: AKCHOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

11

B3anmMHOe pacrosoxeHue npsiMbIx B
IPOCTPAHCTBE: IiepeceKaroIuecs,
napajielIbHble U CKpPEIUBaIOLINECs
npsiMble

12

[TapannenabHOCTh NPSAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE: MMaPaAJLICIbHBIE IPSIMBIE B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
IPSAMBIX

13

[TapaniensHOCTh MPSIMBIX U IJIOCKOCTEN B
npoctpancTie: [TapannensHOCTh TpAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

VYros Mexay NpsSIMBIMHU B IIPOCTPAHCTBE

16

HToroBast KOHTpobHast paboTa 3a 1
YEeTBEPTh

17

[TapamienpHOCTB INTIOCKOCTEN:
napaJuleJIbHbIE MIII0OCKOCTH

18

CBoiicTBa napaJisiCJIbHBIX IUIOCKOCTEH

19

[TpocTeiimue npocTpaHCTBEHHbIE (DUTYPBI
Ha IJIOCKOCTHU: TeTpa’p, KyoO,
napaJulesenurnes|




20

[Toctpoenue ceueHui

21 [TocTpoenue ceuenumii
O6o6matromuii ypok o teme "[IpsiMbie u
22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"

[leprieHAMKYISAPHOCTH IPSIMOM U

23 IJIOCKOCTH: IEPIIEHIUKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEePIEeHIUKYIISIPHBIE K INIOCKOCTH

o5 [Ipsimble napasenbHble U
NEPIEHIUKYIIIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHMKyIIpHOCTH IPSIMOM U
IJIOCKOCTH

7 [Ipu3Hak nepreHMKyIIpHOCTH IPSIMOM U
IUIOCKOCTH

28 TeopeMa 0 IpsAMOM NEPIEHIUKYIIIPHON
IJIOCKOCTH

29 Teopema 0 npsAMON NEPIEHIUKYIIIPHON
IUIOCKOCTH

30 TeopeMa 0 psAMOM NEPIEHIUKYIIIPHON
IJIOCKOCTH
[lepnieniuKysip U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 TUIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT

MPSIMOM 10 TUIOCKOCTH




[leprieHquKyNIAp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH
[lepnieHUKYIIAp U HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

35 VYTIu1bl B IPOCTPAHCTBE: YTOI MEKIY
IPSAMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ, TMHEHHBIN yToJ
JIBYIPaHHOI'O yIiia

37 JIByrpaHHbIi yro, TMHEHHBIN yro
JBYTPaHHOIO yria
[TepnieHAMKYIAPHOCTD IIOCKOCTEH:

38 NPU3HAK MEPICHINKYISIPHOCTH IBYX
IJIOCKOCTEN
[TepnieHANKYIAPHOCTD MJIOCKOCTEH:

39 MPU3HAK IEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN
[IeprieHIMKYISAPHOCTD IIIOCKOCTEM:

40 IIPU3HAK EPIEHINKYISIPHOCTH IBYX
IUIOCKOCTEN

41 Teopema 0 TpEX MeprEeHINKYISApax

42 TeopeMa 0 TpEX NEPIEHIUKYIIAPAX

43 Teopema o TpEX MEePIEHIUKYIAPAX
KonTponbhas paboTa 1o remam

44 "IlepneHIUKyYISIPHOCTD NPSMBIX U

w1ockocTeil" 1 "Y1ubl MeX Ay NPSMbIMU U
IUIOCKOCTSAMU"




45

[TonsiTie MHOTOTpaHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA

46

[Tpusma: N-yronapHas npusMa; rpaHu U
OCHOBaHUS IPU3MBL; IPSIMast U HAKJIIOHHAS
MPU3MBI; OOKOBas ¥ TIOJTHAS TOBEPXHOCTH
MIPU3MBbI

47

[Tapannenenunen, NpsIMOYTOIbHBIN
napajuleJieuIesl U €ro CBoMcTBa

48

[Inpamuia: N-yronpHas NMpaMuIa, TPaHu v
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas mupaMuia

49

[IpaBunbHBIE MHOTOI'PaHHUKU: IOHATHE
[IPABUJIBHOTO MHOTOTPaHHMKA; TPABUJIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUiIbHAS TPEYTrobHAsA MUpaMHIa U
IPaBUIBHBIN TETpa’ip; KyO

50

IIpencraBnenue o NpaBUIIbHBIX
MHOTOIPAHHUKAX: OKTA3Ip, JOJAEKASIP U
HKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSMOMH, IIJIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IUpaMuax,
napajuiejenuneax, NpaBUIbHbBIX
MHOT'OTPaHHUKAX

52

Brruucnenue 21eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHayiu, yribl




[Tnomaas 60KOBOW MOBEPXHOCTH U IMTOJTHOM
MOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib

53 OCHOBaHUH, TeOpemMa 0 OOKOBOM L
MOBEPXHOCTHU MPSIMOU MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NMPABUIHHON MUPAMU/IBL, 1
TEopeMa O IO OOKOBOW MOBEPXHOCTH
yCeuEHHOM MUpamMuIbI
55 KonTponbhas pabora o Teme 1
"MHororpaHHuku"
56 [onsTne 06 006BEMe 1
57 O0BEM npaMuUIbI 1
58 O06BEM nupamuIb! 1
59 O0BEM npaMuUIbI 1
60 O0BEM nIpaMuUIbI 1
61 O0BEM TIPU3MBL 1
62 O06BEM pU3MBI 1
63 O0BEM TIPU3MBI 1
64 KonTpomnbHas padota o reme "O0bEMBI 1
MHOT'OIpaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CHUCTEMATH3AIUS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHUE, 0600IICHNE CUCTEMATHU3AIIHS
3HaHUU. BelunciaeHue pacCTOSTHUN: MEXAY
66 JIBYMSI TOYKaMH, OT TOYKH 0 MIPSIMOH, OT 1

TOYKH OO0 IIIOCKOCTU, MCKIAY
CKPCIIUBAOITUMHUCA IPAMBIMU




67

HtoroBast KOHTpoJIbHAS paboTa

68

[ToBTOpenue, 06001IEHIE CUCTEMATH3AIUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPEIINBAIOIIUMHCS IPSIMBIMH, MEXKITY
IPSMOH U IUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJIOB MEKAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJsbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
U3yYeHU S

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paguyc, IuaMeTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

B3aunmMHoe pacnosnoxenue chepsl u
TUIOCKOCTH; KacaTelbHast TNIOCKOCTh K
chepe; iomanb chepsl

N3obpaxenue chepsl, mapa Ha
mmockocTu. CeyeHus mapa

Hunuuapudeckast MIOBEPXHOCTbD,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTH, OCh IIHJIMHAPUICCKOM
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolas u och;
IUIOIAas OOKOBOM M MOJIHOM
MOBEPXHOCTH

N300paxeHne HUIMHIPA HA TUIOCKOCTH.
PazsépTka nununapa. CeueHus

HWIMHIPA (TUIOCKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYIISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepxHOCTb, 00pa3yroIIne
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIIMHA KOHHYECKOH MOBEPXHOCTH




KOHYCZ OCHOBAHME M BCpIINHA,

8 o0pa3yrolas 1 0Ch; IJI0ab OOKOBOH U
MIOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue 1

9 BBICOTA; OCHOBAHUS M OOKOBas
MTOBEPXHOCTh
N300paxeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUIOCKOCTHIO, MapallIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO, IPOXOIAIIEH
4yepes BEPIINHY)

1 KoMOuHamwst Te BpameHus u
MHOTOT'PaHHUKOB
MHoOrorpanHukK, OIIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BUcaHHAsS B
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOMCTBa 00BEMOB T

14 O0béM IUIIMHIpA, KOHYCa

15 O06bEM mapa u mwionaab chepol
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHOIIEHUS MEXTY IO IIMU
MOBEPXHOCTEN, 00bEMaMU OJOOHBIX TeN

17 KonTponbhas pabota o remam "Terna
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha IJI0CKOCTH M B TPOCTPAHCTBE

19 CrnosxeHue v BEIYUTAHUE BEKTOPOB

20 YMHOXEHHE BEeKTOpa Ha YUCIIO0




21

PasnoxxeHnue BekTopa o Tpém
HEKOMILIaHApHBIM BekTopaM. [IpaBuio
napasuieNnenumnesia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII ACUCTBUM C
BEKTOpaMH

23

[IpsimoyronbHas cuctemMa KOOpIuHaT B
npoctpaHcTBe. KoopinHaThl BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24

VYron mexy Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brruucnenue YIJI0B MCKAY IPAMBIMHU U
IIJIOCKOCTAMH

26

KoopauHaTHO-BEKTOPHBIN METO IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1au

27

KontponbHas padora o teme "BekTopbl
1 KOOPAMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 06001ICHIE U
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 06001ICHIE U
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenme, 0600MICHIE U
CUCTEMAaTH3aINA 3HAHUNA. 3a1a9n
TUTAHUMETPUHU U METOJTBI X PEIICHUS




[ToBTOpEeHME, 0600IICHUE U

31 CUCTEeMAaTH3aIMsI 3HAHUW. 3a1a49n 1
TUTAHUMETPUHU U METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0600IICHUE U

32 cucremaTtusanus 3HaHui. OCHOBHBIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH

33 Hroroast kKoHTpoIbHAs paboTa 1

34 [ToBTOpeHwue, 06061116H1Ee u 1
CUCTeMaTH3alusl 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» MaTtemaTuka: anreOpa v Hauaja MaTeMaTHYE€CKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 xnaccewl/ Atanacss JI.C., Byry3zos B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJISA

- [Iporpamma oGmieo6pa3zoBarenbHbIX yupexaenuid. ['eomerpust 10-11 kmaccst
o penakuuent T.A. bypmuctposa. M31arensbCTBO :

ITpocsemenue 2020;

- Tectol . 'eomerpus 10-11 k. : YaeObHo-MeTOoIMuecKoe rmocooue. - 5-¢ us3a.,- M
: Apoda, 2021;

- CamocTosATenbHBIC U KOHTPOJBHBIE padoThl o TeomeTpun 1ta 10 kimacca. - 6-¢

usn., - M : MJIEKCA, - 2020

U DPPOBBIE OBPAZOBATEJIBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/7f43f8a0
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