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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS s
oOyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEIHETO OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHWIO, W TPAIUIMA POCCUUCKOrO 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIIMMU OCHOBY JJIS CaMOPa3BUTHUSI M HEMPEPHIBHOTO 00Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYarOUIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJIOBIIEHA NPAKTHUECKONH 3HAYMMOCTHIO METAIlPEIMETHBIX U
IPEeIMETHBIX PE3yJbTAaTOB OOy4YEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOydaromuxcs, ¢GopMHpoBaHUsA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4€OHbIX AUCHUILUIMH. Pa3BuTHE y 00yUaromumxcs
IPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKJIEHUU TE€OMETPUUYECKHUX
a0CTpaKIii, COOTHOIIEHUH PEATBHOIO0 M HICAIBHOI0, XapaKTepe OTPaKeHUs
MAaTEMAaTUYECKOM HAyKOW SBJIEHUA M MPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MaTeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX IMPEJIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOydarouuMucs
HNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LENOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJIE pEUICHUsI T€OMETPUYECKUX 3a]a4d, YMEHHE BBIJBUTaTh M OMpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IMPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTIX AeATENbHOCTH 4YesioBeka. OpHEHTaluus YelOoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHalIbHOTO ObiTHs, (opma
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHUE YCIENIHOTO MO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHus  JEeUCTBUTENBbHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHAET pa3Hble BUAbl y4EOHOM U TPYHOBOH JESATEIBHOCTH,



SBIIICTCS. OJHUM M3 MPOQPECCHOHAIBHO BAKHBIX KA4eCTB, IMOATOMY aKTyaJbHa
3amavya (GopMHUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIILICHUS — CYIICCTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECCKON JACSITEILHOCTH 110 MHOTHM HAITPABJICHHUSIM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0O0yueHus — o00IeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcs  4epe3  0OeCredYeHWe  BO3MOXKHOCTH  MPUOOpETeHus |
UCTIONb30BaHUSl CUCTEMATHYECKUX TEOMETPUYCCKMX 3HAHUW W  JCHCTBHIA,
cHenuGpUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOIOJDKCHUST 00pa30BaHMS
0 CTICTIHATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIH30BAHIEM T€OMETPHH.

[TporpaMmma 1Mo reoMeTpur Ha 0a30BOM YpOBHE TNIpeIHA3HAYCHA IS
00yJaronmxcs CpeHeN IIKOJIbI, He UCTBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha ypOBHE OCHOBHOTO 00miero oopasoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIHE MaTEeMaTHYECKUE YMCEHHsI, CBSI3aHHBIC
CO CHCIM(PHUKON TeOMETPHUM W HEOOXOJMMBIC Ui JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETPUIO Oojiee
r1y00Ko, €cii B JallbHEHIIEeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSX B MPOPECCUOHATBHON JACATETHHOCTH.

JIoCTIKeHHE IIeJTd  OCBOCHHS TPOrpaMMBbl 00ECIIEUMBACTCS peElICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMU 3aJadyaMH  OCBOSHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opMHpoOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYPBI B OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIlcHHS
KaK O BOKHEHIIMX MaTEMAaTHUECKUX MOJIEISIX, TTO3BOJISIONINX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

o (opMupoBaHWE yMEHHs pAaclO3HAaBaTh Ha 4YepTeX axX, MOJCISIX H B
pealbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS,

e OBJAJCHUE METOJAMH PEIICHUS 3a/7ad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHWE YMEHHUS OICPUPOBATH OCHOBHBIMU IOHATHSAMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS TMPOBOJIUTH  HECJIOXKHBIE JOKa3aTeIbHBIC
pacCcy X JeHUs B XOJ€ PEUICHHs CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MIPAKTHYECKUM COJICPKAaHUEM;

e Dpa3BUTHE  UHTCIUICKTyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TO3HABAaTEILHOW  AKTHMBHOCTH, HCCIEIOBATEIBCKUX
YMEHHH, KPUTUIHOCTH MBITILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, peJIeBaHTHOM
F€OMETPUU: yMEHUE PACO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHbIX
CUTYallMsIX M TMpPU HU3YyYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynHpoBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEIH, IPUMEHATh OCBOECHHBIN
reOMETPUYECKUN ammapar Jisd pelIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OIEHUBAThH MMOJTYUYEHHBIC PE3YyIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro H3y4yeHus 3aJ]ad, pEeIIaeMbIX Ha YpOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CIIOCOOCTBYIOT Ppa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO MTPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JAESTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
YUAIIUXCS B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEelIeHUs 3a]ady Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX 00pa3oB M  337ad Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a MPOBOJUTCA C OMOPOM Ha
HarJIsgHOCTh, a ONEpUpPOBaHME OOpa3soM — B YCIOBUSX OTBICYEHHUS OT
HATJIAIHOCTH, MBICIEHHOTO U3MEHEHHMSI €T0 UCXOAHOTO COJEPKaHMUS.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTU B MPOCTpAaHCTBE», « Tena BpaleHus»,
«BeKTOopbl U KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOy4eHHMsI Ha YPOBHE CpeTHEro o011ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHMsI paboyeill mporpaMMbl, pacupeneia€HHBIM 10 ToJaM OOydeHUS,
CTPYKTYpUPOBAHO TaKUM 0O0pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUYECKUMHU
NOHATUSAMU U HaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEI0BATEIbHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIHCH B
OOlIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYalOIIMUXCs, paciiupss U
yriyosisist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha uzydenue reometpuu oTBOAUTCS 2 yaca B Henelo B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulejibHble M CKpeluBaromuecs npsMbeie. [lapamiensHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPALIECIBHOCTD NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YIoJd MEXAY IpsAMBIMU B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: IapajijieIbHbIE IIJIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]]; TOCTPOSHUE CEUSHUN.

IlepneHauKyISApHOCTD NPSIMON U IUIOCKOCTH: NEPIECHAUKYJIISPHBIEC NPSIMBIC B
[IPOCTPAHCTBE, IIPSAMBIC [apajuICJIbHBIE U NEPIECHAUKYIAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOH U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroJa JABYTPAHHOIO  yrIJa.
[leprieHAUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HOpOeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  IEPIEHIUKYJAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIpax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
IIPU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamenenurnen, IIPSIMOYTOJIbHBIN
napajiejenunes u ero csoucrsa. I[lupamupa: N-yroiapHas nupamuia, I'paHd U
OCHOBAaHME MHPAMHU/JIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. IIpaBunbHbIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS IIPU3MA U
IIpaBUWIbHAS IHPAMUJA; [PaBWIbHAs TPEYTrojbHAsA NUPaAMUIA W IPABUIIBHBIN
teTpadap; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
nozieKkasip U ukocaap. CeueHus: Npu3Mbl U TUPAMUJIBIL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOH,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B NHpaMHAAX, HNapajuieJenuIenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.



Brerunciienne »ieMEHTOB MHOTOTPAHHHKOB: pEOpa, IuUaroHaiu, YIJIBL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON MPHU3MBI,
IJIOMIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[lnomans OOKOBOM TMMOBEPXHOCTH U TIOBEPXHOCTH TMPABUIBHON MUPAMUJIBI,
TeopemMa O Tulom@aAn yceu€éHHoW mmpamunbl. [lorstne 00 o0BEMe. OOBEM
MAPAMHU/JIbI, TPU3MBL.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TT0I0OHBIX TEll.

11 KJIACC

Tena Bpamenust

[Hwnuaapudeckas IMOBEPXHOCTb, obOpazyrornue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKON TMOBEpXHOCTU. [{UnuHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, O0Opa3zywollas MU OCh; IUIOMaAh OOKOBOM U TMOJHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU nmoBepxHOCcTU. KoHyC: ocHOBaHMe U BepilnHa, o0pa3yronias
U OCh; IUIOMAJhr OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETP; IUIOLIAJb MMOBEPXHOCTU CQEphl.
B3aumHoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTellbHAs TIOCKOCTh K cdepe;
IJI0IIAAb CEepPHI.

N300pakenne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEépTka MUIIMHIIpa U KOHYCA.

KomOunamuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAallCHUS.

[Tonsatue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM ImIHHIpA,
koHyca. O0BEM 11apa u 1miomaas chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuennsi nwiMHApa (OapaJUleIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajijieIbHOE OCHOBAHHMIO M TPOXOJAIEE Yepe3 BEpIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4ucio. Pa3inokeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemienwe 3amady, CBS3aHHBIX €
NPUMEHEHUEM TMpaBWJ JCHCTBHM C BekropaMu. [IpsMoyronbHas cucrema



KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimume 3amaun B
KOOpAMHATaX. YTol Mexay Bekropamu. CKalipHOE IPOU3BEIECHUE BEKTOPOB.
Briuncienue yriioB Mexay NpsIMbIMH U TUIOCKOCTAMHU. KOOparMHATHO-BEKTOPHBIMN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MaremaTnka» XapakTepU3yrTCs:

I'paxxpanckoe BociuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOrOo OOIIEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeaAyp TpaxiaaHCKoro ooOmecTBa (BbIOOPHI, OMNPOCH U MP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHM C HUX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUINCKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOUIEHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
K HWCIOJB30BAHUIO 3THUX JOCTIKEHWW B JPYTHMX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OATHUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYIIETO.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXJIeHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
WHTEpecax 3J0poBOro u 6e3omacHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/ABIXA, perynspHas busnaeckas AKTUBHOCTb); busmgecKoro
COBEPIICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOU
JEATEIIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  cdepam  Mpo(ecCHOHANIbHOM  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccun U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM0o00Opa30BaHUIO0 HA MPOTSHKCHHH BCEW J>KU3HHM,; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/1ad MaTeMaTHYECKON HAMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYyphl, MMOHUMAHHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeapl, OCO3HAaHHEM TJIOOAIBHOrO XapakTepa HSKOJOTHYSCKHX IPOoOIIeM;
OpUCHTaIlMell Ha MPUMCHEHHE MaTeMAaTHYECKUX 3HAHUW IS pelieHus 3a1ad B
0o0JlacTU  OKpYXalolllel cpenpbl, IUIAHUPOBAHUSA IIOCTYNIKOB M OIICHKH HX
BO3MO>KHBIX MOCJEACTBUN JIJIsi OKPYKAIOIIEH CPeJIbl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak c]epbl 4HenoBEeYeCKOW JesATeTbHOCTU, JTAnoB €&
Pa3BUTHSL M 3HAYUMOCTH IS Pa3BUTHS LMBUIM3AIMHU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKXM W MaTEeMaTH4YeCKON KyJIbTypOll KakK CpEeICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYH) M HCCIEAOBATEIbCKYIO JACSATEILHOCTH
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«MaremaTtunka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YATMUSHLIMU OCUCTNEUSIMU.

1)  Vuuseepcanrvnvie  nosnasamenvhvle  Oelicmsus, — 00eCneuuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 0OYYAOWUXCcs (0c8oeHUe
Memoo08  NO3HAHUSA — OKpyJcaowezo  mMupda,  NpuMeHeHue  J102UYECKUXx,
uUcce008amenbeKux onepayull, ymenull pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TMOHSATUN, OTHOIICHWUH MEXIY TMOHATHAMH, (HOPMYITUPOBATH
OTIpENIeICHUs]  TOHSATUW; YCTAaHABJIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W MNPeOOPa30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (aKTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHIX;



npeasiaraTh ~ KPpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JICNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JETYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYCHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e TIPOBOJHUTH CaMOCTOSTEIIbHO J0KAa3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUM (TIPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pelieHuss y4eOHOM 3amauM (CpaBHUBATh HECKOJIbKO
BAPUAHTOB peELIEHUs, BBHIOMpaTh Haubonee MNOAXOAAMMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOIIME MNPOTUBOpEUYUE, Mpodiaemy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
0o0BEKTa, SBJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, ABJICHUSIMU, IPOLECCAMU;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHHS W BBIBOJBI MO pE3yibTaTaM
POBEIEHHOTO HAOJIOJCHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHMUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IMpoOliecca, a TAaKXKe BbIIBUTATh
MPEMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX HJisi OTBETa
Ha BOIIPOC U I pEUICHUs 3a]1au;

e BBIOMpaTh WH(OPMAIMIO W3  HUCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, TPEACTABIATh €€ B Pa3NWYHBIX (opmax,
WLUTIOCTPUPOBATH TpaduuecKy;

e OIICHMBATH HaJEKHOCTh uH(popManuu o CaMOCTOSATEIBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanohvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh W (QOPMYNHPOBaTH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBHSIMU U HENISAMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS II0
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIEMBI, pelIaeMoi 3a/1a4uu, BHICKAa3bIBaTh UJICH, HAIICJICHHBIEC HA TIOUCK
pEIICHUs; COIMOCTaBIsATh CBOWM CYXKIEHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JIMAJIOrTa, OOHApY)KMBATh Pa3lIUYMe U CXOJCTBO IO3UIIUN; B
KOPPEKTHOU popMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  PE3yJNbTaThl  pEIICHHWs]  3a]add,  JKCIIEPUMEHTA,
UCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YUETOM 3aJ1a4 MMPE3EHTAI[NN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh U MCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUyTBHOW PaOOTHI IPH pENICHUH yUYeOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbl padoT, JOroOBapUBaTHCA, 00CYKAaTh MPOLECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHs, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMbI» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU 4I€HAMU KOMAaH/IbI;
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Yuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzamnus:

COCTaBJIATh IUIAaH, AJITOPUTM PELICHUS 33]Ja4M, BEIOUpATh CIOCO0 peleHus
C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BIIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJ€Th CIOCOOaMU  CaMOMNPOBEPKH, CaMOKOHTPOJSL Ipolecca H
pe3yJibTara penieHus MaTeMaTUIeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh NpPHU pEIICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISABICHHBIX TPYAHOCTEH;



e OHOCHHBATL COOTBCTCTBHC PC3yJibTaTa LCIHM MW YCIOBHAM, O0OBSACHATH
MMPUYHUHBI JOCTHMXKCHUA HJIN HCAOCTHIKCHHA PC3YJIbTATOB ACATCIBHOCTH,
HaXO0IUTb OIHI/I6Ky, JaBaTb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, NIPsIMAas, INIOCKOCTb.

ITpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS W3 HUX IPU PEIICHUU
reOMETPUYECKHUX 3a/au.

OnepupoBaTh NOHATUIMU: MAPAILIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE pacIOIOKEHHE NPAMBIX U IIJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JIBYTPaHHBIA yroj, FpaHd ABYTPaHHOrO Yyrija,
peOpo IBYrpaHHOro yria; JUHEWHBIN Yrojl ABYTPAaHHOIO yrija; rpajaycHas mepa
JIBYTPaHHOI'O yrija.

OmnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOT'OI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOI'PAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUABbl MHOTOIPAaHHHMKOB (NMHMpaMUa; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuieienunes], Kyo).

KnaccupumnupoBat ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHMS  AJiA
KJacCu(puKaluy (BBIIYKJIblE U HEBBIIYKJIbIE MHOTOTPAHHUKH; HpPaBUJIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHH, UCIIOJIBb3YSl METO/ CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUryp: BUL
CBEpXY, COOKY, CHUBY.

Pemmars 3a1aun Ha HaxOXKACHHE T€OMETPUUECKUX BEJIIMYMH MO 00pa3laM Win
aJIrOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIIEHUU
CTaHJAPTHBIX MaTeMaTHYECKHUX 3aJ1a4 HAa BBIYMCIECHUE PACCTOSIHUM MEXIY IBYMs
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKAY
CKPELIMBAIOIIUMUCS MPSMBIMHU.

PemaTp 3a1aun Ha HaXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam uiu
QITOPUTMAM, IPUMEHSS W3BECTHbIE AHAIUTUYECKHE METOJAbl NPHU PELICHUU
CTaHJAPTHBIX ~MaTE€MaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEUIMBAIOIIMUMHUCS MPSIMBIMH, MEXKJIYy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Berauciaare 00bEMBI M TUIOMIAINA TTOBEPXHOCTEH MHOTI'OTPAaHHUKOB (IIpU3Ma,
nMpaMujia) ¢ TpUMEHEHHEeM (QOpMyJ; BBIYHCISATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTIOBEPXHOCTEH, 00hEMaMH TT0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh W
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, MNpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYSCKUX (PuUrypax, MpeaCcTaBICHHYIO Ha 4epTekaxX U
pUCYHKaX.

[IpumeHATh TeoMeTpuYeckue (akThl UIsl PEIICHHS CTEPECOMETPUUYCCKHUX
3a/1a4, MPEANoIararouX HECKOIbKO MAaroB PEIICHUs], €CIIH YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHAT,  HpOCTEHIIMEe MPOrpaMMHBIC  CPEJICTBA W 3IJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1ad.

[IpuBoaMTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOAE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IprMeHATh TOJTyYCHHBIC 3HAHMWS Ha MPAKTUKE: aHAJIUM3MPOBATh pPEabHBIC
CUTyalliM W TIPUMCHSATh HM3yYCHHBIC TOHATHS B IPOIECCE ITOMCKA PEIICHHUS
MaTeMaTU4eCKhn CPOPMYITMPOBAHHON TPOOJIEMBI, MOJCIUPOBATh pEaNTbHBIC
CUTyalliM Ha s3BIKE TCOMETPHUH, HCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUICCKUX TTOHATHHI U TEOpEM, ammapara aareOphl; pemarhb
MIPaKTHYECKUE 3a7a9H, CBA3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEIIMYHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: MHJIWHIAPHYSCKAs IOBEPXHOCTh, OOpa3yOIIHeC
MWIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; cheprueckasi IOBEepXHOCTh.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI TMOTYYEHUS TEJ BPAIICHHUS.

KnaccudummpoBaTs B3aMMHOE paciojio’KeHUe CPephl U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CETMEHTA; IIApOBOW CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJO
BpaICHUS.

BBIYUCIIATE COOTHOIICHHUSI MEXY IUIOMIAASMHU MOBEPXHOCTEH W 00bEMaMM
MOJIOOHBIX TEII.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKHM U C MNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINoHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HHMOPMALHIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE [EUCTBUS CIHOXKEHUsSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJakO0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIIUIIEAA.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOpPaMHU, CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOE IPOU3BEACHUE, pACKIAAbIBATL BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTh reoMeTpuyeckue (akTbl UIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, PEAIOIaralolux HECKOJIbKO IaroB PELICHUs, €CJIA YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOU (hopMe.

Pemate mpocreninyre reoMeTpuyYecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauM Ha J0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOLICHHM W
HaXO0KJIeHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil alrOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IIPYU PELICHUU CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a1a4.

IIpumeHaTs mOpocTedlive IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HHU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYeCcKu CQPOPMYIHPOBAHHON MPOOJEMBbl, MOIECIUPOBATH pEalbHbIC
CUTyallul Ha A3bIKE TIEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJIEIHA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pemarhb
[IPAKTUYECKUE 33741, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
Konrpoabnubsie IIpakTuuyeckue
n/n NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeomeTpuio 10 http://www.math.ru/
5 [IpsimMble ¥ IIIOCKOCTH B MPOCTPAHCTRBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIOCKOCTEH
3 HepneHnmiynﬂp HOGES HPAMERCH 12 http://www.math.ru/
IJIOCKOCTEH
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 http://www.math.ru/
5 MHoTOrpaHHUKH 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 9 1 http://www.math.ru/
7 [ToBTOpEHME: CEUCHMUSI, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0


http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

HaunmeHnoBaHue pa3/iesioB U TeM nu(ppoBbIe
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcesl

Tena BpameHus 12

O0BEMBI TEN 5

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 1

cUCTeMAaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
N KosanuyectBo 4yacos i JJIeKTPOHHBIE N (pPOBbIE
° ara
Tema ypoka Kontponbubie  IpakTuueckue o0pasoBaTebHbIE
n/n Bcero U3yYeHHs
padoThI padoThI pecypcbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPHUH:

TOYKA, MPSIMast, TNIOCKOCTh,

npoctpaHcTBo. [IpaBuna

n300pakKeHHs Ha PUCYHKaX: 1
M300paxeHus MIOCKOCTEH,

napauIeTbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[onsaTus: nepecekaronuecs
IUIOCKOCTH, NE€peceKaroIecs 1
npsiMasi ¥ II0CKOCTh

[TonsaTus: nmepecexaronmecs

TUTOCKOCTH, TTEPECEKaONIHecs 1
npsMasi ¥ II0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHNEe MHOTOIPAaHHUKOB Ha

pUCYHKaX, Ha TIPOEKIIMOHHBIX L
yeprexax

HavanbHbie cBeneHus 0 Kyoe u

nUupamMuzie, UxX pa3BEPTKH U MOJICITH. 1
CedeHuss MHOTOIPAHHUKOB

HavanbHbie cBenenus o kyoe u 1

NUpaMuze, UX Pa3BEPTKU U MOJEIIH.

http://www.math.ru



http://www.math.ru/

10

11

CeueHusi MHOTOIPaHHUKOB

ITousarue 06 aKCHOMATHIECKOM
MIOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

[TonsaTue 06 akcHOMaTUYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[ToHsiTHE 00 aKCMOMATHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akcHOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3anMHOe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE: IepeceKaroIuecs,
NapajleIbHbIE U CKPEIIUBAOIIUECS
IIpsIMBIE

http://www.math.ru

12

13

[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:!
HapajuiesIbHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapauIeIbHOCTh
TPEX MPSAMBIX

[TapannenbHOCTb NPAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE:!
[TapamienbHOCTE IPAMON U

http://www.math.ru
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IIJIOCKOCTH

VYIuibl ¢ COHANPAaBICHHBIMU

14
CTOpOHaMU

15 VYroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay NpsIMbIMU B
MIPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEMH: hittp:/Awww.math.ru
napasuleJIbHbIe II0CKOCTH

18 CBolicTBa mapauiesIbHbIX
IIJIOCKOCTEN
[IpocTefile MpocTpaHCTBEHHBIE

19 ¢burypsl Ha IJIOCKOCTHU: TETPAP,
KyO, mapasuienenumnesa

20 [TocTpoenue ceueHwmit

21 [TocTpoenue ceueHuit
KonrtponsHas pabora o Teme

99 "[IpsiMbIe ¥ TIIIOCKOCTH B
npoctpanctse. [lapamiensHocTh
MPSIMBIX U TJIOCKOCTEM"
[IeprieH UKy IAPHOCTH NPAMON U

23 TUTOCKOCTH: TIEPIICHANKYIISIPHBIC
MpsIMbIE€ B IPOCTPAHCTBE

24 [IpsimMble mapajienbHble U
NEePIEHINKYJIIPHBIE K IIOCKOCTH

o5 [Tpsimble napasienabHble U
NEPIEHAUKYJIIPHBIE K IITIOCKOCTH

26 [Tpu3HaK nepreHANKYISPHOCTH http://www.http school-


http://www.math.ru/
http://www.http/

27

IPSIMOM U IUTIOCKOCTH

[Ipu3Hak nepneHANKYISIPHOCTH
IIPSIMOH U INIOCKOCTHU

collection.edu.ru

28

Teopema o npsiMoit
NEPHEHANKYISIPHON MIIOCKOCTH

29

30

31

Teopema o npsmoi
MEePIECHANKYISIPHOMN MJIOCKOCTH

Teopema o npsamoi
MEPIECHIUKYJISIPHOUN TIIOCKOCTH
[leprieHANKYISIp U HAKJIOHHBIE:
PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH,
paccTostHuE OT IPSAMOU 10
MJIOCKOCTH

http://www..com/http.school-

collection.edu.ru

32

[leprieHauKyNSIp U HAKIOHHBIE:
paccTosiHuE OT TOYKH J0 MJIOCKOCTH,
paccTosiHue OT MPSAMOH 10
IJIOCKOCTH

http://www.googlehttp.school-

collection.edu

33

34

35

36

[leprieHauKyNSIp U HAKIOHHBIE:
paccTosiHUe OT TOYKH JI0 IIIOCKOCTH,
paccTosiHue OT MPSAMOH 10
IJIOCKOCTH

[leprieHquKyIsp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 MIIOCKOCTH,
paccTostHUE OT MPSMOU 10
IUIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJI MEXKIY
MPSIMOU U TNIOCKOCTBIO

JIByrpaHHBIN yroJI, TMHEHHBIA yroj


http://www..com/http.school-collection.edu.ru
http://www..com/http.school-collection.edu.ru
http://www.googlehttp.school-collection.edu/
http://www.googlehttp.school-collection.edu/

37

JBYTPaHHOI'O yria

JIByrpaHHBIN yroJl, TMHEHHBIA yIroj
JBYI'PaHHOIO yIjla

38

[TepneHANKYISIPHOCTD TIJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISPHOCTH IBYX 1
IUIOCKOCTEHN

39

[lepnieH UKy IAPHOCTD MIIOCKOCTEM:
NPU3HAK NEPIEHANKYIIPHOCTH ABYX 1
IIJIOCKOCTEN

http://www.math.ru

40

41

[IeprieH UKy IAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX 1
IJIOCKOCTEN

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42
43

44

45

46

Teopema o Tpéx mepneHAUKYIIpax
Teopema o TpEX NEPHEHANKYIISIPAX
KoHnTponbHas paboTa 1mo Temam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U
rmiockocte" u "Yribsl MeXIy
MNPSIMBIMU U TUIOCKOCTAMU"

[TonsiTHE MHOTOTpaHHNKA, OCHOBHBIE
3JIEMEHTBl MHOTOTPaHHUKA,

BBIIYKJIBIE U HEBBIITYKJIbIE 1
MHOT'OI'PaHHMKH; pa3BEPTKa

MHOTOI'DaHHHKA

[Ipu3ma: N-yrosbHas npusma; rpaHu
Y OCHOBaHMS NPU3MBI; IIpsAMas U
HaKJIOHHAs IPU3MbI; OOKOBast U
MI0JIHAS! IOBEPXHOCTh MPU3MBbI

http://www.math.ru
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47

48

49

[Tapamenenumen, npsIMOYrOJIbHBIN
napaJuleIenuIe] ¥ €ro CBOMCTBA
[Mupamuna: N-yronbHasi nupamuaa,
IpaHu U OCHOBaHHUE NMUPaMU/IbI;
OO0KOBas 1 MOJHAS TTOBEPXHOCTh
MUPaMUJIbL; IpaBUIIbHAS U
yCeu€HHas TUpaMuIa

[IpaBunbHbIE MHOTOTPAHHUKHU:
MOHSATUE TIPABUIHLHOTO
MHOTOTpaHHMKA; PaBUJIbHAs
IIpU3Ma U MIpaBUJIbHAS IUPAMHUJIA;
NpaBUJIbHAs TPEYToJIbHASI MMPaMU/Ia
U TIPaBUJIbHBIN TETPadAp; KyO

http://www.math.ru

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOT'PaHHHUKAX: OKTadp,
JOJICKAdAP U UKOCAIP.

51

52

53

CumMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENBHO TOUKH,
IPSIMOM, TJIOCKOCTU. DJIEMEHTHI
CUMMETPHHU B MpaMHIaX,
napaJenenunesax, NpaBUIbHbIX
MHOTOI'paHHHMKAX

Braucienue 21eMeHTOB
MHOTOT'PAaHHHUKOB: pEOpa,
JIMaroHaju, yribl

[Tnomans O0KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IPU3MBI, IUIOINAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

http://www.math.ru
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IIPSIMOM PU3MBI

[Tnomans OOKOBOI MOBEPXHOCTH U

IIOBEPXHOCTHU IIPAaBUIILHON

54 MAPaMUJIbI, TEOPEMA O TIOIAAN 1 http://www.math.ru
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TTUPAMH/TBI
55 Konrtponbnas padora o teme 1
"MHororpanHuku"
56 [Tonsarue 06 006bEMe 1 http://www.math.ru
S7 O0bEM nupaMuIsl 1
58 O0BEM TUpaMuIbI 1
59 O06BEM TUpaMuIBI 1 http://www.math.ru
60 O0BEM TUpaMuIbI 1
61 O06BEM TTPU3MBI 1
62 O0BEM TPU3MBI 1 http://www.math.ru
63 OO0BEM TPU3MBI 1
64 KonrtponsHas padora o Teme 1
"O0BbEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IICHUE
65 CUCTEeMAaTH3alHs 3HAHUHA. 1
[Toctpoenue ceuenuii B
MHOTOTpaHHHKE
[ToBTOpEHME, 0000IICHUE
CUCTEeMAaTH3alHs 3HAHUA.
66 Brruncnenue paccTosHUN: MEXTY 1

ABYMs TOYKaMH, OT TOUKHU O

MPSIMOM, OT TOYKHU J0 TUIOCKOCTH,

MECXKIOY CKPCIIMBAOIIMMHUCA


http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

IMPAMBIMHA

67 HroroBas KoHTpOIbHAs paboTa

http://www.math.ru

[ToBTOpenue, o600IIEHNE
CHCTEMAaTH3alHs 3HAHHH.
Brruncnenue yriioB: MexIy

68 CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEKIy NPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKTY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68


http://www.math.ru/

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBIE
Hdara uudgposbie
Nen/m  Tema ypoka Konrpoubnusie  IIpakTnyeckue
Bceero u3ydeHus: oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchbl
Cdepa u mwap: ueHTp, paauyc, 11ameTp; 1

IUIOINAb MOBEPXHOCTHU Cephl

Bsaumnoe pacnonoxenue chepsl U
IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1

chepe; miomanas chepsl

N3o0pakenue cdepsl, mapa Ha
miockoct. CedeHus mapa

[Munuuapuyeckas IOBEPXHOCTD,
00pa3yrome MINHIPUIECKOM
MOBCPXHOCTHU, OCb HI/IJIHH[[pI/I‘{eCKOﬁ
[MIOBEPXHOCTU

[unuaap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yrolas U OCh;
IJI01a]Ib OOKOBOM U MOITHOU
MTOBEPXHOCTH

N300parkeHre MWINHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUINHApPA (IUIOCKOCTBIO, MapajuIeIbHON
WM TIEPIEeHIUKYISIPHON OCH LIMITUHAPA)
Konnueckast moBepXxHOCTb, 00pa3yromiue
KOHUYECKOU ITOBEPXHOCTH, OCh U 1
BEpILINHA KOHUYECKON ITOBEPXHOCTH



Konyc: ocHOBaHME U BEpIINHA,

8 o0pa3yromiasi U 0Cbh; IIIOMAasL OOKOBOM U
MOJTHOM OBEPXHOCTHU
Y ceu€HHblil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBaHMA U OOKOBAS
MTOBEPXHOCTh
N300paxeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KOHyca

10 (MI0CKOCTBIO, TApANIIeIbHON
OCHOBAHUIO, Y TUTOCKOCTBIO, TPOXOIATICH
4yepe3 BEPIINHY)

11 KoMmOuHanums Ten BpanieHus u
MHOTOTPaHHHUKOB
MHOrorpaHHuK, OIMCAHHBIN OKOJIO

12 cdepsr; chepa, BIECaHHAas B
MHOTOTPaHHHK WM B TEJIO BPALCHUS

13 [Toustue 06 00bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEI

14 OO0BEM UIIMHIPA, KOHYCA

15 O6bEM m1apa u miomaab chepsl
[TogoOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIIEHUsI MEXy TUIOIAIMU
MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

17 Kontponbhas pabota no temam "Tena
BpamieHus" u "O0bembl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BEIYUTAHHE BEKTOPOB

20 YMHOKE€HHE BEKTOpa Ha YUCIIO0



21

22

23

24

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio
napaenenuneaa

Pemenune 3a7a4, CBSI3aHHBIX C
IIPUMEHEHNEM TPaBUJI AEUCTBUM C
BEKTOPaMH

IIpsimoyronbHas cuctema KOOpAMHAT B

npoctpaHcTBe. KoopanHaTH! BEKTOpA.
IIpocreiimne 3a1a4u B KOOPAUHATAX

VYron mexnay Bekropamu. CKansipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

26

27

Brruncinenue yriioB Mexy NpsIMbBIMU U
IUIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO IIPU
PEIIEHNUN T€OMETPUYECKUX 3a1a4
KoHTtponbHas padota mo teme "Bektopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

29

30

[ToBTOpEHME, 0000IICHUE 1
cucremMaTru3anus 3HaHuH. OCHOBHEIC
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHme, 0600IIEHNE 1
cuctemaTusanus 3HaHuil. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IICHUE 1
CUCTEMAaTH3als 3HaHu|. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS




[ToBTOpenue, 0600IIEHNE U

31 cucTeMaTu3alys 3HaHuH. 3agaun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHUSI
[ToBTOpeHmE, 0000MEeHUE 1

32 cuctemaTusanus 3HaHuil. OCHOBHbIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHwUeE, 0606IueHI:Ie u 1
cUCTEMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

YMK JI.C.Artanacsn «I'eomerpus 10-11xm»

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

http://teacher.fio.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.math.ru






