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MNOACHUTEJIBbHAS 3AIINCKA

PaGouass mporpamma yuebOHOro mnpeamera «l'eomeTpus» Ha YpOBHE
OCHOBHOTO 0O0IIero o0pa3oBaHHsA COCTaBJIeHa Ha OCHOBe TpeOoBaHUil K
pe3ynbTataM  OCBOEHHUSI IPOrpaMMbl  OCHOBHOIO  0OILIEro  oOpa3oBaHMs
®denepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJApPTa OCHOBHOI'O
obmero obpaszoBanus (manee — ®I'OC O0OO), DenepanbHOil 00pa3oBaTeIHLHON
nporpaMMbl  OCHOBHOTO oOmiero oopaszoBanus (manee — OOII O0O0O0),
®enepanbHoil paboueil mporpaMMbl 1o ydyeOHoMmy mpenmery «['eomerpusp»
(nanee — OPII «I'eomeTpusi»), a Tak’ke OpUEHTUPOBAHA HA IIEJIEBBIEC IPUOPUTETHI,
copMylMpoBaHHbIE B (enepaibHON pabdouell mporpaMme BOCIHUTaHUSA, Ha
OCHOBE XapaKTEPUCTUKU IUTAHUPYEMBIX DPE3yJbTaTOB TyXOBHO-HPaBCTBEHHOTO
pa3BUTHS, BOCIUTAHUS M COLMATU3AIMU OOYYalOIIMXCs, MPEACTABICHHOW B
[Iporpamme Bocniutanust MBOY «I'eopruesckass COLLD.

Pabouas nmporpamma ydeOHOro kypca «l'eoMerpusi» 0a30BOTO ypOBHS IS
oOyuatomuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOI'O0 00pa30BaTEbHOrO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C Y4YéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHI, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzarus mporpaMmbsl 00eCrieunBaeT OBJIAJICHUE KIIFOUEBHIMU KOMITETCHITUSIMU,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpa3BUTUSL M HEIMPEpPhIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTU 00YYarOIXCsl.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTP yd4eOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJIbTaTOB OOyYEeHHS] TE€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, (GopMHUpOBaHUS (YHKIUOHATHLHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUCHHS JIPYTUX yUYeOHBIX TUCHMIUIMH. Pa3zButHe y 00ydaronmxcs
MPaBUJIBHBIX TPEACTABIICHUA O CYIIHOCTH W TPOUCXOKICHUU TCOMETPUUYCCKUX
aOCTpaKIfii, COOTHOIICHUH PEATbHOTO WM UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOM SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MaTEeMAaTHYCCKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yYallluXcsl, a TaKKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaluu B
COBPEMEHHOM OOIIIECTBE.



['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmero oOpa3oBaHHs, Tak Kak oOecrmeyrBaeT BO3MOXKHOCTh H3YYEHHS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHHE, (GOpMUPYEMOe NPH H3YYEHHH OOy4YarolIMMUCS
MOHSATUHUHBIX OCHOB T'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI€ pCIIECHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEHICHUH 3a]a4 €CTeCTBEHHO-
HAyYHOT'O 1IMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHHUS OKPYXKAIOIIEr0 MHpA, YCJIOBHUE YCIEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH. ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYIOBOM J1€ATEIBHOCTH,
SBIISICTCS OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomeTrpus» Ha 0a3oBOM
ypoBHE 00yueHus — 00IIeo0pa3oBaTeibHOE U OOLIEKYJIbTYpHOE pPa3BUTHE
oOyvaronxcs  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MpPUOOpETeHus U
WCIOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAaHMM W JCHUCTBUM,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIELIHOTO MPOJOHKEHNUs 00pa30oBaHMs
0 CTICIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM T€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TIpeIHA3HA4YeHA MJis
00yJarommXxcs CPeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUHA
Ha YpPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydarommecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOLIME MaTeMaTHUYE€CKHE YMEHMsS, CBS3aHHBIC
CO crhenuuKoil TeoOMETpUH W HEOOXOAWMBIE IJs JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0o0Ko, eclid B AalbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre ULeau OCBOCHHUS MPOrpaMMbl OO0ECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHRIMH 3aJayamMH  OCBOGHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBisitoTCs:

e (opMupoBaHHE TPEICTAaBICHUS O TEOMETPHUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;



e (opMupoBaHHE MPEACTAaBICHUS O MHOTOTPAHHHMKAX U TeNaX BpaIICHUS
KAaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJEINSX, MO3BOJSIOMINUX OMHCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUpa;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YepTekKax, MOJICISIX U B
peaIbHOM MHPE MHOTOTPAHHUKH U Tella BpallleHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHHUKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMU CBOICTBAMU;

e OBJAJCHUE  aANTOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
(dbopMHpOBaHWE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
paccyXJIeHHsd B XOJ€ PELIECHUs CTEPEOMETPUYECKHMX 3aJad W 3a7ad C
IIPaKTUYECKUM COIEPIKAHUEM;

e pa3BUTHE MHTEJUIEKTY aJIbHBIX U TBOPYECKUX CHOCOOHOCTEM
oOyyJaronMxcs, I[O3HAaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaJbHBbIX >KU3HEHHBIX
CUTYallMsIX M TPU WM3YUYEHUHU JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh KX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIENH, IPUMEHATH OCBOEHHBIM
Ir€OMETPUYECKUN ammapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUM B Hayalle €ro W3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeieIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAIBHEUIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPKAHU.



OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MmnororpanHukn», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacupenensaercs He TOJBKO II0 COJAEP)KATENbHBIM JIMHHMSAM, HO M IO ToJaM
oOyueHus Ha YpOBHE CpeIHEro 00I1ero 0opa3oBaHusl.

Copnepxanne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOCHHsI paboyell MmporpaMMbl, pachpenei€HHBIM 10 TroaaM OOydeHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE TIE€OMETPUUYECKUMHU
MOHATUSAMHU W HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEIOBATEIBHO U MOCTYNATENIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY TI'€OMETPUYECKUX MPEACTABICHUN OOY4YaIOIIMXCA, pACIIUPSAS U
yriIyOssist €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 Yaca B Heaeno B 10 kiacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a J1Ba rojga ooydyenusi - 102 y4eOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIIUI0 COBMECTHOM
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, O0BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJ1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYASIPHOCTD NMPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TEN 5)

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Koutpoaehbie  Tpakruieckue fI[Sy‘ICHPIH sﬁizosaTenbﬂme
padoThI padoThI pecypesI
OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
M300paKeHUsl IJIOCKOCTEH, MapaiebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHS: nEepecekarolecs MI0CKOCTH, 1
nepeceKaroIuecs npsmas 1 miIockocTb
[TonsTHS: nEepecekarolecs MI0CKOCTH, 1
NIEPECEKAIOIINECS PsIMasi U IJIOCKOCTh
3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 KyOe U nmupamu/ie,
ux pa3BépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB
HauanbHble cBeieHus 0 KyOe ¥ nupamuse,
ux pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB
BxonHas koHTposibHas paboTa 1 1
[TonsiTe 06 akCHOMaTHYECKOM 1

MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI




CTEPEOMETPHUH U CIIEICTBUS U3 HUX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTCPEOMETPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

Bzaumuoe PAacCIIOJIOKECHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCCKAOIIHUECCA,
mapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
IIpsAMBbIC

12

[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MapaJlIeIbHbIE IPSIMbIC B
MIPOCTPAHCTBE; MAPATUIEIbHOCTh TPEX
MPSIMBIX

13

[TapamienbsHOCTE NPAMBIX U IIJIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh PSAMON U
MJIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16

17

18

Wrorosas koHTposibHas padoTa 3a 1
YETBEPTh

[TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE IJI0OCKOCTU

CBolicTBa NapayIeNIbHBIX TUIOCKOCTEN

19

[Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI
Ha TUIOCKOCTH: TeTpasp, KyoO,
napaieseuIe]]




20

IToctpoenue ceuenuit

21 [TocTpoenue ceueHuit
O6o6marmuii ypok no teme "Ipsimbie u
22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTER"

[IepnieHIUKyYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: TIEPIICHNKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEPIEHAUKYIISIPHBIE K INIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

29 Teopema o ipsiIMOM NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH

30 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH
[lepnieniuKymsp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
IlepnenauKyIsp U HAKJIOHHBIE: PACCTOSIHHE

32 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT

HpHMOﬁ J0 IIITOCKOCTH




[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[lepneniuKymsp U HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEXKIY
IIPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHbIi yroi, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIByTPaHHOIO yria
[TeprieHIUKYISIPHOCTD MIIOCKOCTEM:

38 NPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTER
[TeprnieHAUKYISIPHOCTD MIIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
IJIOCKOCTER
[IepnieHAMKYIAPHOCTH INIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYIJIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa o0 TpEX NepHeHANKYIISIpax

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX MepIIeHANKYISIpax
KonTtponbHas pabora o Temam

44 "IlepneHIMKYISIPHOCTD MPSIMBIX U

Al

m1ockocTe" u "YTibel MEXly NPSIMBIMU U

IIOCKOCTAMHA"




45

[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yrosapHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

48

49

50

51

52

[Tapamienenunen, IpsIMOYrOJIbHBIN
napajJiesIeuIe] 1 ero CBOMCTBa

IIupamuna: N-yroiapHas NUpaMuia, rpaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeuY€HHas nupaMuIa

[IpaBuIBHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U MpaBUIIbHAs MUPaMU/Ia;
MpaBUJIbHaA TPCYTOJIbHAA IMUpaMuaa U
IPAaBUIBHBIN TETpa’p; KyO
[IpencraBiaenne o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTad1p, JOJAEKa’JIip U
HKOCAdIP.

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnmIic1ax, nmpaBUJIbHbIX
MHOI'OIpaHHUKax

Brruncnenue 31€eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AMaroHanu, yrisl




[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIIA/Ib

53 y y 1
OCHOBaHMIA, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMIIbHONW MTUPAMUJIBI, 1
Teopema o oI OOKOBOW MOBEPXHOCTH
yCEUEHHOH MUpPaMHIbI
55 KonTtponpsHas pabora o Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMu b1 1
60 O0BEM nupamMu b1 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npU3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTeMAaTH3alUs
65 3HaHui. [TocTpoeHne ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3AIINS
3HaHUU. BbIYKCIIeHHE PACCTOSHUN: MEXIY
66 JIBYMs TOUKaMH, OT TOYKH 10 IPSIMOM, OT 1

TOYKH N0 IMIIOCKOCTU, MCKIAY
CKpCIIUBAOIUMHUCS ITPAMBIMU




67

Wroroas kKoHTpoJBbHASA paboTa

68

[ToBTOpEHME, 0000IIEHNE CUCTEMATH3 AT
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU, MEKITY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXAY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
IO/ IOBEPXHOCTH CHEpHhI
BsaunmMHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
00pa3yroIIre UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYJIIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IIOJIHOW TIOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMUCAHHBIN OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHUS MEX/y TUIOIAISIMU
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEeHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTHka: anrebpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

- [IporpamMma 0011€00pa3oBaTenbHbIX yupexaenui. ['eomerpust 10-11 kmaccol
nox penakuuent T.A. bypmuctposa. M31arensbCTBo :

[Tpoceemenne 2020;

- Tectsl . 'eomeTpus 10-11 k. : YueObHO-MeTOMUECKOE TOCOOHE. - 5-¢ u3ad.,- M
: dpoda, 2021;

- CamocTosITENbHBIE M KOHTPOJIbHBIE paboThI 10 reomeTpun 1 10 kmacca. - 6-¢

usn., - M : MJIEKCA, - 2020

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
bu6morexa IJOK

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