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INOACHUTEJ/IbHAA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCs.

IEJIX N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJabTAaTOB OOy4YEHHUS TE€OMETPUHM B HAIpPABJICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO0 M WACAJIBHOTO, XapaKTepe OTpaKECHUs
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HalpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpU HU3YYEHHHU OOYYarOIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIIECHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAcCTsIX AESITeNbHOCTH denoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH M



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuajabHOro ObITHS, (opMa
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXHBIX KAYECTB, MOATOMY AaKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.
[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBUI,
cnenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJAOHKEHUST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma no reomeTpuud Ha 0a30BOM YpPOBHE IMpeaHA3HA4YeHA JJis
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusa. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
cCo crnenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHMTh T'€OMETPHUIO Oojiee
r1y0OKO, €ciiM B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax siBisitOTCS:
e (opMupoBaHuEe mNpEACTaBICHUS O TEOMETPHUM KaK dYacTH MHPOBOKH
KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHmMe yMEHHs pacro3HaBaTh Ha YEpTEkKax, MOACISIX U B

peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHHME yMEHHUS OINEPUPOBATh OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;

dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC



pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MPAKTHUYECKUM COJICP)KAHUEM;

e Dpa3BUTUE  MHTEIUICKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUM: YMEHHE pAaclo3HaBaThb MPOSBICHUS T€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HMX Ha A3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar Ui PEHICHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUYEHHE B KYPC
CTEpEOMETPUH B Hayale €ero W3ydeHus 3a/Jad, pellaeMblXx Ha ypPOBHE
WHTYUTHUBHOTO TTO3HAHUS, M ONPEAeNEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEleHUs 3ajad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a ONEpUpPOBaHME O00pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl U KOOpIMHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHH
pacmpeziengeTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSM, HO M 1O ToJAaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPeeNEHHBIM TI0 TOAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBIISJIOCH MOCJIEOBATENBFHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOUYHbIE MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECS,
NapajulesibHble W CKpeummBaronmecs npsamble. [lapauiensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPSAMBIX; NAPAJIIEIBHOCTD MPSMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXJIy MNpSIMbIMH B THPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes; HOCTPOCHUE CEUECHU.

[lepneHANKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYITPAHHBIA  YroJI, JIMHEWHBIA Yrojl JBYIPAHHOIO  yTJa.
IleprieHIUKYIISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKH

[IoHsiTHE MHOTOIpPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: N-yroapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuielenunes U ero cpoicrsa. Ilupammupa: N-yronpHas nupamMuaa, 'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yceu€éHHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuinbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
IpaBWiIbHAs NUpaMUAa; NpPaBWIbHAS TPEYrojbHas NUpaMUJa M MPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, Mapajuiesienuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW THUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MIOBEPXHOCTb, oOpasytomue UUJTMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: ocCHOBaHUME U BepIillMHA, 00pa3yrolast
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOLIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10 b ChEpH.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa U miomaab chephl.

[Togo6ubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTron Mexay BekropaMu. CKalsipHOE MPOU3BEIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



IIVIAHUPYEMBIE PE3YJIbTATbI

JINYHOCTHBIE PE3YJ/IbTATDI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocs Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakAaHCKOW UJICHTUYHOCTHU, YBAXKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
HWHTEpecax 3J0poBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocniuranue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpMEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelleHus 3a1ad B
0o0JaCTH  OKpYXKaromiel cpejpl, IUIAaHUPOBAHMSI TOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HayKM Kak c(epbl UYelIOBEYECKOH MAeATEeIbHOCTH, JTANoOB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OYUAIOWUXCS (0C8OEHUE
Memoo0o8  NO3HAHUSA — OKpYJycanowe2o  mMupa,  NpuMeHeHue  JI02U4ecKUx,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue a1efcTBU:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUMN; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
Kiaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIOUEHH 110 aHAIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOM 3amauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOYKHOE pPAa3BUTHE TMPOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKAmMUGHble  Oelicmeus,  0Oecneuusaiom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATH OPTAHMU3AIIUI0O COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

Gopmuposanue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IpU pEUICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
INPUYMHBI JTOCTHKEHUS WIM HEJOCTHXKEHHSI PE3yJbTaTOB JESITEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUAMU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYJIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudpuinmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOTO yria; JMHEHHBIM Yrojl JBYIPAHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MA,
NPSIMOYTOJIBHBIN Napaijiesienunesn, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh NOHATUAMHU: CEKYIas MJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ, CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMUMH 10 00pas3lam uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.



Pemmars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEIUMYUH MO 00pas3iaM Wiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TNpuMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HaA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pEasIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJAPUYECKas MOBEPXHOCTh, oOpa3yrolue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI TTOTYYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEH  Tel  BpalieHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BhIMONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBaMH OHM 00J1a/1aloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEIAECHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTrpuueckue ¢akThl JUIsI PELICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pewate mpocreiiiliie reoMeTpUuyYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3aay.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAEC H
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TMOHSTHUA B IMPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh pEaJIbHbBIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B cTepeoMeTpuio 10 1
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneH)lmiynﬂpHOCTL MPSIMBIX U 10 1
IUIOCKOCTEH
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpanHuku 10 1
6 OOBEMBI MHOTOTPAaHHUKOB
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
Tena BpaieHus 12
OOBEMBI Tel 5
BekTopsl 1 KOOPAMHATHI B POCTPAHCTBE 10
[ToBTOpeHME, 0000MIICHNE, 7 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3







INIOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

I cemecTp

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, IIIOCKOCTb,
npocTtpaHcTso. [IpaBuna
n300pa’keHHs Ha pUCYHKAX:
n300pakeHus MII0CKOCTEH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, IICPECCKAOIMIUCCA
npsmad 1 mioCKOCTb

[TonsTHs: nepecekaronmecs

IJIOCKOCTH, IICPECCKAOIMIUCCA
npsmad 1 mioCKOCTb

KoaunuecTBO 4acoB

Kontpoabusbie IIpakTnueckue

B
cero padoThI padoThI

Tema 1. Beenenue B ctepeomerputo (10 u)

Jdara nzyyeHus

Ilnan

dakr

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

3HaKOMCTBO C MHOTOI'PaHHHUKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX
yepTeKax




HagansHbie cBeieHus 0 Kyoe u
nUpaMuie, UX pa3BEPTKH U MOJIEIIH.
CedeHust MHOTOTPaHHHKOB

HaganbsHbie cBenieHus 0 Kyoe u
nupamMue, uX pa3BEPTKU U MOJEIIH.
CeueHust MHOITOIPaHHUKOB

10

[TonsiTHE 00 AKCHOMAaTUYECKOM
IOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

Konrtponsnas padora Nel o teme
«BBezneHue B CTEPEOMETPUION

1

11

12

Tema 2. [IpsiMble 1 TIIOCKOCTH B pocTpaHcTBe. [lapannenbHOCTh NpsAMBIX U TuiockocTei (12 u)

B3anMHOe pacmnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAIOIINECH,
NapauIeIIbHBIE U CKPEIIHUBAIOIINECS
psIMbIE

[TapannensHOCTH NPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:
napajyiCJIbHBIC ITPSAMBIC B




IIPOCTPAHCTBE; N1APAUIEIBHOCTD
TPEX OPSIMBIX

13

[TapamienbHOCT IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH

14

15

VYTIIBl ¢ COHAINpaBJICHHBIMU
CTOpPOHAMH

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

16

VYrois Mexay NpsMbIMU B
IIPOCTPAHCTBE

17

18

[TapamienbHOCTD MIIOCKOCTEM:
napaelbHble IIOCKOCTH

CBoiicTBa napayyIeabHbIX
IIJIOCKOCTEN

19

IIpocreiimre npoCTpaHCTBEHHBIE
¢Gurypsl Ha MJIOCKOCTHU: TETPAdIP,
KyO, mapasuiesnenumnes

20
21

[TocTpoenue ceuennit

IToctpoenue ceuenuit

22

KonTponbhas pabota no teme
"IIpsiMBIE U TUIOCKOCTH B
npoctpaHcTse. [lapamieabHOCTb
MPSMBIX U IIJIOCKOCTEN"

Tema 3. [lepneHaUKYIIPHOCT MPSAMBIX U TutockocTeit (10 u)

23

[leprieHAUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: IIEPIICHIUKYJIISIPHBIC

1




IpsIMBbIE B IIPOCTPAHCTBE

24

25

[Tpsimble mapanienabHble U
NEePHEHANKYIISIPHBIE K MIIOCKOCTH

[Tpsimble mapanienabHble U
NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

26

[Ipu3Hak nepnesauKyJIsIpHOCTH
IIPSIMOM M TNIOCKOCTH

27

28

[TpusHak neprneHIuKyJIIpHOCTU
IIPSIMOM M INIOCKOCTH

Teopema o npsmoi
NEPIEeHIUKYISIPHON MII0CKOCTH

29

30

31

32

Teopema o npsimoit
MEPIECHINKYIISIPHON TIIOCKOCTH

IlepnieHquKyNsAp U HAKJIOHHBIE!
paccrositHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
JI0 MIJIOCKOCTH

IlepnieHquKyNsAp U HAKJIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSIHUE OT MPSMOK
JI0 MIJIOCKOCTH

[leprienaAuKyNAp ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKHU 10
IJIOCKOCTH, PAaCCTOSIHUE OT MPSAMOK
J10 TUIOCKOCTH

II cemecTp

Tema 4 Yrisl MeXay NpAMBIMU U TI0cKOCTSIMU (10 1)

33

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY

1




IIPSIMOM U INIOCKOCTBIO

34

35

JByrpaHHbI{ yroJi, TMHEUHBIN yTroJl
JIBYTPAHHOIO yTIJia
JByrpaHHbI{ yroJ, JMHEHHBIA Yol
JIBYTPAHHOI'O yria

36

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
NpU3HAK HEPIEHIUKYIAPHOCTH
JBYX MJIOCKOCTEN

37

38

39

[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
NpU3HAK HEPIEHIUKYIAPHOCTH
JIBYX TIJIOCKOCTEM

[TepnieHANKYIIPHOCTD MIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTH
JBYX INTIOCKOCTEN

Teopema o0 Tpéx neprneHAuKyIsIpax

40
41

TeopeMa o0 TpEX nepHeHANKYIApax

Teopema o0 Tpéx nepneHaAuKyIsIpax

42

KonTponsHnas pabora no temam
"TleprieHIUKYISIPHOCTD MPSIMBIX U
miockoctei" n "YTriel Mexy
IPSIMBIMU U TUIOCKOCTSIMH"

43

[TonsiTue MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTOTPaHHUKA, BBIIYKJIbIE U
HCBBITYKJIBIC MHOTOTPAHHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

Tema 5. Muororpannuku (10 )

44

IIpu3ma: n-yronpHas npu3mMa; rpaHu




N OCHOBAHU: MMPU3MBI; IIpsAMad U
HaKJIOHHAas IIPU3MBEI; OoKoBas u
IIOJIHAsA IMOBEPXHOCTH IIPHU3MbI

45

46

47

[Tapamienenunen, IpsMOYIrOJIbHBIN
napajulesIeuIe] U ero CBOMCTBa
[Tupamuia: N-yroypHas NUpamMua,
I'PaHU U OCHOBAHUE MUPAMUJIbI;
OOKOBas U NOJIHAS! IOBEPXHOCTh
NUPAMU/JIBL; IPAaBUIIbHAS U
yCceuE€HHas MUpAMUIA

[IpaBuIBHBIE MHOTOTPAHHHUKH:
HOHSTHE TPaBUIBHOTO
MHOTOTpaHHHKA; TPaBHIIbHAS
Npy3Ma U MpaBUIIbHAS MMPAMU/IA;
NpaBUJIbHAS TPEYroJIbHAS MHPaMHUIA
Y TIPaBUJIBHBIN TETPadIp; KyO

48

49

50

IIpencrasienue 0 MpaBUIbHBIX
MHOTOIPAaHHHUKAX: OKTa’dIp,
JOJIEKAdP U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpUSL OTHOCUTEIIBHO TOUKH,
MPSAMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B NTHpaMUAX,
napajuiesenunenax, NpaBuiIbHbIX
MHOTOIPAHHHUKAX

Brrunciaenue 31eMeHTOB

MHOTOTPaHHHUKOB: pEOpa,
JIarOHAJH, YTIIbI

o1

[Tnomans 60KOBOI MOBEPXHOCTH U




IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
MIPU3MBI, TUIOLIaJb OCHOBAHHI,
TeopeMa 0 OOKOBOM MOBEPXHOCTU
NPSMON MPU3MBbI

KonTtponbHast pabora o teme

52 "MHororpaHHuku" 1 1
Tema 6. O0beM MHOTOTPaHHUKOB (9 )
53 [Tonsitre 06 06BEME 1
94 O0bEM upamMuIbl 1
55 O0BEM TUpamMu bl 1
56 O0BEM upamMuIbI 1
57 O0BEM TUpaMuU Bl 1
58 O0BEM TTPU3MBI 1
59 O06BEM npu3MBbI 1
60 O0BEM TTPU3MBI 1
61 'I'COHTPOHLHaﬂ pabota mo Teme 1 1
OO0BbEMBI MHOTOTPAaHHUKOB"
Tewma 7. [loBTOpeHUE: cCeUeHUS, paCCTOSHUS U YTIIbI (7 1)

[ToBTropenue, 06001IEHNE
62 CUCTeMaTU3alys 3HaHUH. 1

ITocTpoeHne ceueHnuil B

MHOTOTPaHHHKE

[ToBTropenue, 06001IEHNE

CUCTeMAaTH3aI¥s 3HAHHH.
63 Brruncnenue paccTossHAN: MEXTy 1

JIBYMSI TOYKaMH, OT TOYKH JI0
MIPSIMO#, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIINBAIOITUMHUCS




MMPpAMBbIMHA

64

[ToBTOpeHmE, 0600IIEHNE
CHCTEeMaTHU3alus 3HAaHUM.
Beluucienue yrioBs: Mexay
CKPEILMBAIOUIUMHUCS TPSIMBIMH,
MEXIY IPSIMOM U IUIOCKOCTBIO,
JBYT'PaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

65

66

67

[ToBTopenue, 0600mIEHNE
cucreMarusanus 3HaHu. [lnomane
OOKOBOI TOBEPXHOCTH U MOJIHOMN
IIOBEPXHOCTH MPSAMON IPU3MBI,
IUIOIAAb OCHOBAHUIA, TeOpeMa O
OOKOBOI TOBEPXHOCTH MPSIMOI
HPU3MBI

[ToBTOpEHue, 06001EeHNE
cucreMaru3anus 3Hanui. Ilnomans
OOKOBOI TOBEPXHOCTH M MOJHOM
MOBEPXHOCTHU MPSAMOM MPU3MBI,
IJI0IAJIb OCHOBAaHMI1, TeOpemMa o
OOKOBOI TOBEPXHOCTH MPSMOM
MIPU3MBI

Hroropas KOHTpPOJIbHAA pa60Ta

68

[ToBTOpenue, 0600IIEHNE
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Jara usyyenus DJIEeKTPOHHbIE
KoumnuecTBo yacos

Ne
Tema ypoka unppossre

n/n B Konrpoabnbie IIpaktuyeckune Ilnan dakT o0pa3oBaTe/bHbIE
cero

padoThbI padoTbI pecypchl

| cemecTp

Tema 1. Tena Bpamenus (12 4.)
Cdepa u map: ueHTp, paauyc,

1 JIMaMeTp; TUIOIIAb [IOBEPXHOCTH 1

cepsl

B3aumMHoe pacnonoxxenue cepsl

U TUIOCKOCTH;, KacaTeabHas

IUIOCKOCTB K cepe; MIIomab

cdepsl

Nzobpaxenue cdepsl, mapa Ha

wiockocTu. CedeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pa3yromue MHINHIPUIECKON
MTOBEPXHOCTH, OCh

HHHHHﬂqueCKOﬁ IMOBEPXHOCTHU

Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIIAaab OOKOBOM M IOJHOM
MOBEPXHOCTH

N3obpakenne nmimMHapa HA

wiockocT. Pa3BépTka nununapa.




Ceuenus numHApa (MI0CKOCTHIO,
napasuieIbHON WUIn
NEePIEeHIUKYISIPHONU OCH
AJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

Konyc: ocHOBaHue u BepnHa,
00pa3yromas 1 OCh; IJI0IIA/b
OOKOBOH U MOJHON OBEPXHOCTH

10

11

12

VYceuéHHblil KoHyc: oOpasyromue
U BbICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTh

N300pakeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO,
MapasuieIbHON OCHOBAaHHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH Yepe3
BEPILUHY)

KOM6I/IHaI_[I/ISI TCJI BpallICHUSA U
MHOTI'OI'paHHUKOB

MHororpaHHuK, ONMCaHHbIA
oko1o cepsr; chepa, BucaHHAS
B MHOTOI'PaHHUK WJIH B TEJO
BpaILEHUS

Tema 2. O0bembI el (5 9)




13 TTonsaTtue 00 00béMe. OCHOBHBIE 1
CBOICTBA 0OBEMOB TEN

14 O0BéM nUIMHIpa, KOHYCA

15 O0BEM 1rapa u Tiomaas chepsl 1

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
CooTHoIIeHUS MCKAY I1omaaaMu

16 N 1
MOBEPXHOCTEH, 00bEMaAMM
MONOOHBIX TEN
KonTtponpsHas pabora mo Temam
17 "Tena Bpamenus" u "O0beMbl 1 1
Ten"
II cemecTp
Tema 3. Bekropsl u koopauHaTsl B ipocTpancTse (10 u)
18 Bekrtop Ha miockocTu U B 1
NIPOCTPAHCTBE
19 CrnoxeHue U BBIYUTaHHE BEKTOPOB
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

PasnosxeHue BEKTOpa 10 TPEM
21 HEKOMIUIAHApHBIM BEKTOPaM. 1
[IpaBuno napannenenunena

Pemenne 3amay, cBI3aHHBIX C
22 IIPUMEHEHNEM IIPABUII AEUCTBUH C 1
BEKTOpaMH

IIpssMmoyronbHas cucrtema

KOOpJMHAT B IIPOCTPAHCTBE.

23 Koopaunatel BekTopa. 1
[Ipocreiimme 3a1auu B

KOOpAUHATaX




24

Yrois Mexay BEKTOPaMH.
CkanspHoe pou3BeieHue
BEKTOPOB

25

26

27

Beluucnenue yrios Mexay
IPSIMBIMU U TUIOCKOCTSAMH

KoopauHatHO-BEKTOPHBIN METO/T
[IPU PEIICHUU T€OMETPUUYECKUX
3a/1a4

KonTponbhas pabota no Teme
"BekTopbl U KOOpAUHATHI B
npocTtpaHcTBe"

Tema 4. [ToBropenue. O6obuIeHNe, cucTeMaTu3anus 3HaHui (7 1)

28

29

30

31

[ToBTOpenue, 06001IeHUE U
CcHUCTeMaTU3alus 3HaHH.
OcHoBHbI€ QUTYPBI, PAKTHI,
TEOpPEMBI Kypca TUIaHUMETPHH

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHbI€ QUTYPBI, PaKTHI,
TEOPEMbI Kypca TIIaHUMETPHH

[ToBTOpeHnue, 06001IEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1auu
IUTAHUMETPUH U METOJIBI X
pemeHns

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1auu
MJIAaHUMETPUU U MCTOABI UX
pemeHns




[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.

32 OcHoBHbIE GUTYPHI, (PaKTHI, L
TEOPEMBI Kypca CTEpEOMETPUHN
33 Wrorosas KoHTpoJBbHAS paboTa 1
34 [ToBTOpEHME, O606I_HCHI:IC u 1
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Aranacsu JI.C., byty3os B.®., Kagomiie C.b., ITo3nsk 3.I'., Kucenesa
JI.C. I'eometpusi. 10—11 kmaccel: YueOHHK 17151 00111€00pa30BaTeIbHBIX
yupexaenuii. M.: IIpocsenienne, 2023

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.3uB Bb.I'. JInpaktuuyeckne maTepumanbl no reometpum ana 10 Knacca. M.:
MNpoceeweHune, 2018.

2. Kosanesa I'.1, Ma3yposa H.W. reomeTpust. 10-11 xmaccel: TecThl A1 TEKYIIETo U
o6ob6marorero KoHTpoIs. — Bonrorpan: Yuurens, 2009.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpun Ajist 7 — 11 Kimaccos.
— M.: Ilpocsemenue, 2003.

3. CM. Caaksn, B.®. BbyryzoB. Msyuenue reomerpuum B 10 — 11 kiaccax:

Meroaudeckue pexkoMeHianuu K yueOHwky. Kuura gms  yuwrens. — M.
[Ipocsemenue, 2001.
4, b.I'. 3uB. Jlumaktuueckwe MaTepuansl mo reomerpuu s 10 kmacca. — M.

[Ipocsemenue, 2008r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://ypok.pd/library/elektronnie_obrazovatelnie resursi v_sovremennoj 210305.
html — OnekTpoHHBIE 0Opa3oBaTEbHBIE PECYPCHl B COBPEMEHHOM

00pa3oBaTeabHON OpraHu3auu
2. http://otkpsIThIypOK.pd/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D0%B8/

532279/ — Vcionp30BaHKE IEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB HA
YpOKax MaTeMaTUKH



https://www.google.com/url?q=https://xn--j1ahfl.xn--p1ai/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__210305.html&sa=D&ust=1593442432975000
https://www.google.com/url?q=https://xn--j1ahfl.xn--p1ai/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__210305.html&sa=D&ust=1593442432975000
https://www.google.com/url?q=http://xn--i1abbnckbmcl9fb.xn--p1ai/%25D1%2581%25D1%2582%25D0%25B0%25D1%2582%25D1%258C%25D0%25B8/532279/&sa=D&ust=1593442432975000
https://www.google.com/url?q=http://xn--i1abbnckbmcl9fb.xn--p1ai/%25D1%2581%25D1%2582%25D0%25B0%25D1%2582%25D1%258C%25D0%25B8/532279/&sa=D&ust=1593442432975000

