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[MOSICHUTEJbLHAS 3AITNCKA

PaGouas mporpamma ydebuoro xypca «l'eomerpis» 6a30BOro ypoBH: s
obyuatommxcss 10 ~11 xiaccos paspaborana Ha OCHOBE DejlepanbHOI0
FOCYAApCTBEHHOT0 00PA3oBaTe/IBHONO CTaHAApTa CpejiHero obuiero o0pazoBaHns,
¢ yuéTOM COBPEMEHHBIX MHPOBHIX TpebOBaHMH, NPEABABIACMBIX K
MaTeMaTHueckoMy o00pa3oBaHWIO, W TpaiMuUMi poccuiickoro oOpasoBaHHs.
Peanusanma nporpaMMsl obecnednbaeT OBNAACHHE KIIOYEBEIMI KOMIICTEHIIHAMH,
COCTABIONIMME OCHOBY JUIS CAMOpPA3BHTHS M HEnpepsiBHOro obpasoBaHus,
LEIOCTHOCTE OOUEeKY/IBTYPHOrO, JHYHOCTHOIO H [O3HABATE/LHOIO pPAa3sBHATHA
JTHYHOCTH 00yHaIONIMXCA.

HEJIA H3YVYEHUS YYEBHOT'O KYPCA

BaxnocTs yueGHOro Kypca TreoMETPHH Ha YPOBHE CpEIHEro obmero
o6pasopaius 0OyclOB/leHa TPAKTHYECKOH 3HAMAMOCTHIO METANMPEIMETHBIX H
[pPeMETHBIX Pe3yIbTaToB ODYHeHHS TNEOMETpPHHM B HANPABICHHH JIHTHOCTHOIO
pasBATHA OoOydaImuXcA, (OpPMAPOBAHHA (yBKIHOHATEHON MaTeMaTHIECKOH
rPaMOTHOCTH, H3Y9EeHHs APYTAX y4eOHbIX AHCIHIHA. PassuTie y obyqaromuxcs
NPABHTEHLIX MPEACTABIEHHH O CYIIHOCTH H TPOHCXOMICHHH TEOMETPHYECKHX
abeTpakiiii, COOTHONIEHWH DPEATbHOTO W HICANBHOTO, XapakTepe OTPaKCHHA
vaTeMaTHYecKofi Haykoii sBIeHWH M IIPOLIECCOB pealbHOTO MHpa, MECTe
reoMeTpHH B CHCTEME HAYK W POIM MaTeMaTHIeCKOro MOJEIHPOBAHNUA B HAYHHOM
[MO3HAHAH M B NPAKTAKE CocoOCTBYeT (POPMHPOBAHHIO HAYHHOrO MHPOBO33PEHHA
YUaIMXcs, & TaKKe KauecTB MBIIICHHA, HeOoOXOMUMEIX JUIS ajanTaldd B
coBpeMeHHOM o0IIecTBe.

TeoMeTpusa sBASETCS OJHAM M3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHETO
obmero obpasoBaHmd, Tak Kak oOecreYHBaeT BO3MOXKHOCTh H3YHCHHA Kak
AMCLIMTUIHH CTeCTBEHHO-HAYYHOH HATIpaBIeHHOCTH, TaK H ryMaHWTapHOH.

Jlormueckoe MeIUUTeHMe, (GOpPMHpYEMOe NpH H3yueHHH OOyqarOIHMHCH
MOHATHITHBIX OCHOB Fr€OMETPHH H MOCTPOSHHH LIETOYKH JOIHYECKHX VTBePKICHUH
B XOJe pelleHHs IeOMETPHYECKHX 3a]a4, YMEHHE BbIJBHrark H ONpOBEPrath
rHIIOTe3s HEMOCPEACTBEHHO HCIMOJB3YIOTCA NPH pelieHHH 3ajad eCTeCTBEHHO-
HAaYYHOTO 1IHK/IA, B YaCTHOCTH U3 Kypca (H3HKH.

VMeHHe OpPHEHTHPOBATECA B MPOCTPAHCTBE HIPaeT CYLIECTBEHHYIO pOilh BO
BCeX 0bOmacTAX aesTenbHOCTH desoBera. OpHeHTalus HenobBeKka BO BPEMCHH H
npocTpaHcTBe — HEoOXOMMMOE YCIOBHE €ro CONMalbHOro OuiTag, (opma
OTpaXkeHHs OKPY/KAlOUIero MUpa, YCJHOBHE YCIISIIHOTO MO3HAHES H AKTHBHOIO
npeoGpasoBanms  AeicTeuTenbHocTH,  OnepuposaHue  NPOCTPAHCTBEHHLIMH
obpazamu oOBeJHHSET pasHble BHIBI yueOHoll ¥ TpYAOBOH JedATelbHOCTH,



ABIISETCH OTHAM M3 NPO(ECCHOHANLHO BAKHBIX KAuecTB, MOITOMY AKTyallbHa
sajaua (opMupoBaHHA y OGYYAIOMUXCS NPOCTPAHCTBEHHOrO MBIILICHUA Kak
Pa3HOBMAHOCTH 00pasHOr0 MBIIJIEHUS —  CYIIECTBCHHOTO KOMIIOHEHTa B
NOATOTOBKE K NPAKTHYESCKOH JIEATENBHOCTH 110 MHOTHM HAIPAB/ICHHAM.

[lens ocBoeHHA nporpammul yueGHoro Kypea «l'eomeTpus» Ha GasosoM
ypoBHe oOydenus — ofmeobpasoBareiibHOe H obIIeKY/IBTYpHOE pasBUTHE
obyuaromuxcs  4epes  ofecnevenume  BOIMONKHOCTH npuobpererus W
HCIIONIB30BAHMA CHCTEMATHYECKHX TeOMEeTPHHECKHX 3HaHHi W AelcTBHH,
crielibUUHBIX FeOMETPHH, BOSMOMKHOCTH YCIELIHOTO IPOMOIKCHHA obpazoBanus
110 CHENUATEHOCTSM, HE CBA3AHHBIM C [PHKIATHLIM HCIOIB30BAHMEM reOMETPHH.

[lporpaMva mno reomerpdd Ha 0asoBoM ypoBHE npeiHasHateHa UM
oBydaromuxces cpeiHeil MKOJIbl, He HCNBITBIBABIIMX 3HATHTEIBHBIX 3aTpyAHEHUH
Ha ypoBHe ocHOBHOro ofuero obpasosanus. Taxum obpazom, ofyqaiomuecs Ha
6230BOM YpOBHE JOIDKHBI OCBOUTH 0OLIME MATEMATHYECKHE YMEHHH, CBAIAHHLIC
co crnemuuxol reoMeTpu ¥ HeoOxoauMbie JULA JKH3HM B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTE M3YUHTh FEOMETPHIO Gonee
riy6oKo, ecid B AanbHeHieM BOHUKHET HE0OXOXMMOCTh B reOMETPHHECKHX
3HAHMAX B pod)eccHOHANBHOI AeATe/bHOCTH.

JloCTHKEHME LE/H OCBOGHMS MpOrpaMMbl obecrnetHBacTcs  peleHHCM
COOTBETCTBYIOLIMX 3afad. [IpHMOpMTeTHBIMH 3aji@uyaMd  OCBOGHMA  Kypca
«"eomeTpun» ua 6asoBoM yposre B 10—11 knaccax sBjstOTCH:

« (QopMMpoBaHHE IIPEACTABICHHS O T[COMETPHH KaK HacTH MHPOBO#

KYJABTYPbl H OCO3HAHHE e€ B3AHMOCBA3N C OKPYXAKOLIMM MHPOM;

o dopMHpOBaHHe MPEJCTAB/EHMS O MHOTOTPAHHHKAX H TelaX BpaulcHHA
KaK 0 BaxHellmxX MaTeMaTHYeCKHX MOJE/AX, MO3BOJNAIONIHX ONHCHIBATE
¥ M3YYATh PasHbIe ABJIEHMUS OKPYKAIOMIEro MHPa;

« hopMHpoBaHME YMEHHS pACNO3HABATE HA HEPTEHKAX, MOJIEIAX W B
pealbHOM MUpe MHOIOrPAHHUKA H Te/la BPAeHHA,

+ OBIAJCHHE METOIAMMA PEICHHA 33789 Ha MOCTPOCHHA Ha HIOOPaKEHMAX
MPOCTPAHCTBEHHBIX QHIYD;

o+ (QopMupoBaHHe YMeHMS ONEPHPOBATH OCHOBHBIMH TIOHATHAMHA O
MHOFOIPAHHHKAX H TeJlaX BPAleHHs H HX OCHOBHBIMH cBoficTBAMM;

e OBJAJieHME  AIFOPUTMAMH  pELIEHHA  OCHOBHBIX  THTOB  3aiat,
dopMupoBaHHe yMeHHS TPOBOJHTE ~ HECTONKHBEIE —[O0KAa3ATEI/IBHBIC
pacCyxICHHA B X0Je pelieHHs GTEPEOMETPH'-IEGKHK janad H 3agad ©
NPaKTHYECKHM COACPKAHIEM;

e pA3BUTHEC  MHTEICKTYAnBHBIX M TBOPHECKHX crniocobHOCTEH
obydaomuxcs, —TMO3HABATENHHOH — AKTHBHOCTH, — HCCACNOBaTEIbCKMX
YMEHHH, KPUTHIHOCTH MBILLICHMA,



topmapoBanue (hYHKIMOHATBHOH IPaMOTHOCTH, pesieBaHTHOM
reOMETpHHM: YMEHHME pAacllO3HaBaTh NPOABICHHS  TEOMETPHHECKHX
nouaTuil, 0OLEKTOB H 38KOHOMEPHOCTEH B pealbHbIX IHKHIHCHHBIX
CHTYaUMsIX W TIPH M3YYeHMH APYTHX Y4eOHBIX ITPEAMETOB, MpOABICHHA
3aBHCHMOCTEll ¥ 3aKoHOMepHOCTe, (opMyIHpOBAaTE HMX Ha A3BIKE
reOMETPHH ¥ CO3/1aBaTh FEOMETPUYECKHE MOJICITH, IPHMEHATE OCBOCHHBIN
reoMeTpHYECKMil annapar [/ PeleHHs NPaKTHKO-OPHEHTHPOBAHHBIX
3a11a4, HHTEPIPETHPOBATh W OLEHHBATD MOJIYYCHHBIC PE3yabTaThI.

OrnuuanTensHol 0cofGeHHOCTBIO TPOTPAMMEl ABIACTCA BIJIOYEHHE B KYpC
CTEpEOMETPHM B Hauane €ro M3YYCHWA 3a1a4, PpeiaeMeIX Ha YPOBHE
HHTYHTHBHOTO TIO3HAHNS, i ONPe/ieNEHHBIM 06pa3soM OpraHH30BAHHAS paboTa Han
HUMHM, HTO CIHOCOOCTBYHOT pPa3IBATHIO JIOMHYECKOro H NPOCTPAHCTBEHHOIO
MBEIIUICHHS, CTUMYJHPYET INPOTEKAHHE MHTYUTHBHBIX NPOLECCOB, MOTHBHPYET K
gansHelneMy H3yHeHHIO NpeIMeTa.

[Tpeanourenne oTAaéres HArIALHO-KOHCTPYKTHBHOMY METOLY oOyueHHs, TO
eCThb TEOPETHUECKHC 3HAHHA HMMEIOT B CBOEH OCHOBE HYBCTBEHHOCTH TPEAMETHO-
NpaKTHYeCKOH jesTenbHOCTH. PasBuTHe NPOCTPAHCTBEHHBIX npeacTasieHdH Y
yHaIMXcs B Kypee CTEPEOMETPHM IPOBOAMTCA 33 CUET pelleHns 3aad Ha
co3NaHnWe NpoCTpaHcTBeHHeIX o0pasoB #  3a1ad  Ha  ONEPHPOBAHHE
npocrpascTeeHHEMH ofpazamu. Cosjanne oOpasa MpoOBOJHTCA C Onopoi Ha
HArJIAAHOCTh, @ omnepupopanue ofpasoM — B YCIOBHAX OTBACHCHHA OT
HArSAHOCTH, MEICJIEHHOI0 H3IMEHEHHS €r0 HCXO0AHOI0 COACPIHKAHM.

OcHoBHBIE cojlepxatelbHble THHHK Kypca «'eoMeTpii» B 10-11 knaccax:
«Muororpanaukhy, «[IpsMeie # TIOCKOCTH B IPOCTPAHCTBEN, «Tena ppanieHHsA»,
«BeKTOph! M KOOPAMHATE! B MpocTpaHcTBe». POpMUPOBAHHE NOTHIECKHX YMEHHH
pacnpesieNseTcs He TONBKO 110 COMEPKATENBHBIM HHUAM, HO M 1O ToAaM
o6yueHns Ha yposHe cpenero obuiero oGpasoBaHms.

Cozepianne 00pa3oBaHHsi, COOTBETCTBYIONIEE NPEAMETHHIM Ppe3yibTaTaM
ocsoenms. pabouelf NporpaMMsl, PpacmpeieN€HHEM N0 rojaMm o0OyueHH,
CTPYKTYpMpOBaHO TakuM o0pasoM, UTOOBI OBJAJCHHE reoMeTpHYecKMH
[OHSTHAMHM M HABBIKAMM OCYLIECTBAANOCH NOCAEAOBATENBHO H NOCTYTIATENBHO, €
cobmoieHHeM IPHALIANA NPeeMCTBEHHOCTH, YT00b HOBbIE 3HAHUS BIIOYATHCE B
oBLIYI0 CHCTEMY IeOMETPHYECKMX MpejcTanieHiii o6yyaommxcs, paclmpas H
yrinyGnss eé, obpa3ys NposHbIe MHOKECTBEHHBIE CRAIM.

MECTO YYEBHOI'O KYPCA B YYHEBHOM ILVIAHE

Ha w3ydeHHe reOMETPHH OTBOIMTCA 2 4aca B HEJEMO B 10 xmacce n 1 wac B
penenro B 11 xnacce, Beero 3a [ia rojga oGyuerus - 102 yqeOHBIX 1aca.



CONEP)KAHHE YYEBHOT'O KYPCA
10 KJIACC

IpsaMsie H IVIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE TOHATHA  CTepeoMeTpHH. Touka, [NpsMas, IUIOCKOCTS,
npoctpancTso. IlomsTie 00 aKCHOMATHYECKOM TIOCTPOSHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPHH H ClelcTBHA U3 HHX.

B3auMmuoe pacnonoykeHue IPAMBIX B IPOCTPaHCTBE! TMEPECCKAIOMIHECH,
mapaiensHsle W CKpempBaonpdecss npsmbre. [lapannenbHOCTE MPAMBIX  H
[UTOCKOCTEi B NPOCTPAHCTBE: MApaieNbHbie TPAMBIE B INPOCTPAHCTBE,
napannelsHoCTh TPEX NpsSMBIX; NMapaielbHOCTh NpAMOH H TUIOCKOCTH. YTIIhI €
COHANpABICHHBIMH CTOpOHEMH, YTOI MEKIOY MNpPAMEIMH B HPUC‘TPEHCTBE.
[MapannelsHOCTh  IIOCKOCTEH: — mapamnefibHele  TUIOCKOCTH; CBOHCTBA
napajiensHelx 1ockoctedt. Ilpocreifiiie NPOCTPAHCTBEHHBIE (GHUrypel Ha
MIOCKOCTH: TETPasnip, Ky6, mapaseNeimes; NocTpoenHe ceueHui.

[TeprieH MKy IAPHOCTD TPAMOA H TUIOCKOCTH: NEPIEHANKYIISPHEIC IPAMBIC B
MpOCTPAaHCTBe, NpAMblE NapalleNbHble W TepNeHIMKYIApHEIE K IUIOCKOCTH,
MpPH3HAK TMEPreHANKYIAPHOCTH TMPAMOM M TUIOCKOCTH, TeopeMa o pAMOH
MepreHHKYIApHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrON MEKIY MpsMOH H
MI0CKOCTBIO; JBYTPaHHEIL yroa, JHHEHHBIH Yrox JIBYrpaHHOro  yIia.
[TepreHARKYIAP H HAKJIOHHBIE: PACCTOSHHE OT TOYKM /0 TWIOCKOCTH, PacCcTOAHHC
or mnpaMoH A0  [UIOCKOCTH,  OPOCKIHA urypsl Ha  MIOCKOCTS.
[TeprieHAMKYIAPHOCTS  TUIOCKOCTEH: INpPH3HAK NEpUCHIMKYNAPHOCTH  ABYX
niaockocteii. TeopeMa o TPEX NepreHHKYIApax.

MHuororpanauKn

[MonsiTHe MHOTOTPaHHHKA, OCHOBHBIE 3/IeMEHTEl MHOTOTPAHHHKA, BRITYKIIBIE
M HeBHIMYKIIble MHOTOTPAHHHKH; PasBEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
MpH3Ma; FPaHd H OCHOBAHHA NMPH3MBI; TPAMad H HAKIOHHAA TPH3MBEL, GokoBad H
TIOJIHAA MOBEPXHOCTH TIPH3MBL. [Napamnenenunesn, MPAMOYTOJIbHBIH
napamnenenunen  ero cpoiicrsa. [Tupammna: n-yroibHas nupamuia, rpatd u
OCHOBaHWE MHPaMH/bl; GOKOBas H MOJIHAA MOBEPXHOCTh NHPaMIIEL; IPABHILHAL H
yceuéHHas NHpaMAIa. ONEMEHTBl MPH3MBI H  THPaMHIKL [TpaBHIBHBIE
MHOTFOTPAHHHKH: TOHSTHE NMPaBHJIBHOTO MHOTOIPAHHHKE; NpaBHibHAS TPH3MA H
NpaBHIbHAS [HPaMIJIa; MPaBHIbHAA TPeYTOIbHAS [MHpaMHia ¥ [PaBHILHBIHA
terpasap; Kyb. IlpeactaBienHe O NPaBHIBHBIX MHOMOTPaHHHKAX: OKTasHp,
mojekasap u Hkocasp. CedeHHs NPH3MBI H THPAMHIIBL.

CHMMeTpHs B TPOCTPAHCTBE! CHMMETPHS OTHOCHTENBHO TOYUKH, npaMoii,
[IOCKOCTH. DJeMeHTsl CHMMETPMH B OHpaMHIax, NapauIeienuieaax,
NpaBHITBHEIX MHOTOTPaHHHAKAX.



BhIHCICHHE HIEMEHTOB MHOrOrpaHHMKoB: pEOpa, [HaroHamH, YTJbL
[Dromans GokoBOM MOBEPXHOCTH W TONHOH MOBEPXHOCTH MPAMOM NPH3MBI,
Iomank OCHOBaHMiL, TeopemMa © GOKOBOH [OBEPXHOCTH NPAMOH INPH3MBL
[Liomans GOKOBOH [OBEPXHOCTH W [OBEPXHOCTH NPABHIIBHOH IHPaMUABI,
Teopema © muomaiay yceuduuoil nupamuisl. [lomarue o6 ob6wéme. OObEM
MHPAMEJILL, TPH3MBL.

IMonoGusie Tena B mnpoctpadeTse. COOTHOLICHHMS MEKIY MIOMAAAMH
nosepxHocTeil, 06bEMamu MoA00HBIX T,

11 KJACC

Tena spamenus

IuauaIpHYecKas MOBEPXHOCTB, obpasyloLme LHTHHAPHYECKOMH
MOBEPXHOCTH, OCh LWIHHAPHYECKOH TMOBEpXHOCTH. LIHAMHAP: OCHOBaHHA H
foxosas TMoBepXHOCTH, 00pa3dywomias H OCh) TUIOWIAAb OokoBoi ® TIOJIHOM
[MOBEPXHOCTH.

KoHHvecKas MOBepPXHOCT, 00pasylomue KOHHYECKOH TOBEPXHOCTH, OCh H
BEpIIMHA KoHWYeckoil nopepxnocTi. Konyc: OCHOBaHHE M BeplIMHA, obpasyiomas
M OCh, MAOmais OOKOBOW W TOJHON MMOBEPXHOCTH. VeeuéHHEIH KOHYC:
ofpasyiolye # BLICOTa; OCHOBaHNHA H OOKOBas OBEPXHOCTD.

Cdpepa u map: UEHTP, Pamdyc, AHaMeTp; MIOIIals MOBEPXHOCTH cihepsl.
BaanmHoe pacnonokenne cephl M MIOCKOCTH; KacaTernbHas ILIOCKOCTE K chepe;
iotmas chepsl.

H3obparkenne Tejl BPALIEHHA HA TIOCKOCTH. PaspépTika IAIHHIPA H KOHYCA.

KoMmBuHAmM¥ Ten BpamieHHs ¥  MHOTOrpaHHHKOB. MHOrorpantuk,
onHcaHHblii  okono cdepsl; cdepa, BIMCAHHAA B MHOTOTPAHHHK, HIH TEIO
BpaleHH s,

[MonsTie 06 06BéMe, OcHoBHEE cBoiicTBa 06BEMOB Te. Teopema 00 00bEME
MpAMOYTOJILHOTO TNapajyenendnesa | CIeACTBHA M3 geé, OOpéM UHIMHAPA,
goryca. O6sEM mapa u Tiomas chepsl.

[Monobusie Tena B mnpocrpancTee. COOTHOWICHHA MEXAY IUIOMALAMH
rnosepxHocTeii, 06bEMaMH MoI00HBIX Tel.

Cedennss IMIAHApa (NapannensHo ¥ MepHeHIHKYIAPHO OCH), CeueHHA
Konyca (napauienbHOE OCHOBAHWIO M MNPOXOidluee Hepes BEpLINHY), CeYECHHA
[apa.

BeKkTopbl H KOOPAHHATEI B NPOCTPAHCTBE

BexTop Ha IIOCKOCTH H B npocTpaHcTee. CII0XKEHAE W BHIMUTAHHE BEKTOPOB.
VMHOKeHHe BeKTOopa Ha 4Hcno. PasinoxeHne BeKTopa 1o TPEM HEKOMIUIAHAPHEIM
sextopam, [lpaBuio Tmapamieenunena, Pemeyne 3a1a4, CBA3AHHBIX C
MpHMeHeHHeM TNpaBmil AeHCTBAN ¢ BEKTOpaMH. IIpamoyronbHas CHCTEMA



KOOpDAHHAT B mNpocTpaHcTBe. KOOpAMHATEI BEKTOpA. [Ipocreifiune 3amayd B
KoOpAMHaTaX, Yron Mexay Bekropamd. CxalipHOe MPOM3BE/IEHHE BEKTOPOB.
BriqucIenue yITIOB MEHULY NPAMBIME H TUIOCKOCTAMH. KoopanHaTHO-BEKTOPHBIH

METO]] MPH PelleHHH reoMETPHHeCKHX 3a/1at.



MJIAHUPYEMBIE PE3YJILTATBI
JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOGHHA MPOTPaMMbl y4eOHOTO mNpeaMera
«MaremaTHKa» XapaKkTepH3yloTcs:

I'pazaanckoe BOCHHTAHNE:

chOPMUPOBAHHOCTBIO TPAXKIAHCKOH MO3HLIHKA obyuaiolerocs Kak aKTHBHOTO
W OTBETCTBEHHOTO WIeHa poccHiickoro oOmectsa, TMPEICTaBICHHEM O
MATEMATHUECKHX OCHOBaX (YHKIIMOHHPOBAHHA Pa3THIHBIX CTPYKTYP, ABJICHHH,
npoleayp rpakpaHckoro obmecrsa (BBIOOpE!, ONpOCEl W np.), YMeHHEM
B3aMMOJIeHCTBOBATE C COLMATLHBIMM MHCTHTYTaMH B COOTBETCTBHH C HX
OYHKUMAMY H HA3HAYCHHUEM.

MarpuoTHUeckoe BOCTTHTAHHE:

chOpMHPOBAHHOCTHIO POCCHHCKOTH rpayKIaHcKoi HASHTHIHOCTH, YBaXKEHHA K
NPOLUTIOMY H HACTOAIIEMY POCCHACKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHMAM POCCHHCKHX MATEMaTHKOB H POCCHICKOH MaTeMaTHYecKOoH MKOJIBL,
K MCIIOJIB30BAHHIO DTHX JIOCTIDKEHHH B JAPYrHX HayKax, TeXHOJIOTHAX, cthepax
IKOHOMHKH.

JIyX0BHO-HPABCTBEHHOT0 BOCTHTARMA:

0CO3HAHHEM JIYXOBHBIX HeHHOCTeH POCCHIICKOTO HapoJa,
chOpPMHPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHMA, OTHHUECKOTO MoBEICHHA,
CBA3aHHOTO C MPAKTHYECKAM NPAMEHEHUEM JOCTHKEHHH HayKH | JCATENBHOCTHIO
yu&HOT0; OCO3HAHHEM JTHYHOTO BKJIA/A B OCTPOCHHE ycToiumHBOro Oymyero.

FeTeTHHECKOE BOCTIHTARNE:

acTETHUECKHM OTHOLIEHHeM K MHpY, BKIIOYas 3CTETHKY MaTeMaTHHecKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3amad, pelIeHHi, paccyKIeHHH;
BOCTIPHAMHYHBOCTEIO K MATEMaTHIECKHM acTieKTaM pasmHHHbIX BH/0B HCKyCcCTBA.

@Dp3nveckoe BOCIHATAHNE:

chOPMHPOBAHHOCTBIO YMEHHA TPHMEHSTh MATeMAaTHIeCKHe 3HaHWsA B
HHTEpecax 370poBoro i GesomacHoro obpasa KH3HH, OTBETCTBEHHOTO OTHOLIEHHSA
K CBOEMY 30pOBBIO (3/10pOBOE NMHUTAHHE, chanancHpoBaHHbIN PexXUM 3aHATHH H

OTABIXA, perynsapHas du3ngeckasn aKTHBHOCTB); thuzEHecKoro
COBEpIIEHCTBOBAHMA, npH 3aHATHAX CIIOPTHBHO-03/I0POBHTEIBHOMH
HNeaTelIbHOCTED,

TpyioBoe BOCTHTAHHE:

FOTOBHOCTBIO K TPYAY, 0CO3HaHHEM HEHHOCTH Tpynomobus; HHTEpecoM K
pasHuHBIM - cepam npodeccHOHANBHOR  JIEATENBHOCTH, CBH3aHHBIM  ©
MATeMaTHKOH W e TPHNIOKeHHAMH, YMEHHEM COBEpUIaTh oco3HaHHbIH BhIOOP
Gymyme#i mnpodeccHH H pPeaTH3OBBIBATH coDCTBEHHBIE JKH3HEHHLIE IUJIAHEL



FOTOBHOCTBIO W  CHOCODHOCTBIO K  MaremaTHyeckomy oO0pasoBaHHio M
caMooBpazoBaHu0 HA MPOTSIKEHUH BCe JKM3HHM; TOTOBHOCTBIO K AKTHBHOMY
YUACTHIO B PElIeHHH [IPAKTHYECKUX 38/184 MaTeMaTHYeCKOH HANPaBJICHHOCTH,

IKOJOrHYEcKOe BOCHHTAHNE:

chOPMHPOBAHHOCTBIO 3JKOJIOTHYECKON KYNbTYpPhI, NOHHMAHHEM BIHAHWA
COLMATBEHO-IKOHOMHYECKMX [IPOLIECCOB HA COCTOSHUE NMPUPOIHOH M COLMANTBHON
cpeibl, oOco3HaHMeM rao0ansHOro  Xapakrepa  9KOJIOrHHYeCKHX npobiuem;
opueHTaumeidl Ha NpHMEHEHHME MaTeMaTHHEeCKHX 3HAHMIL U1 pelleHuA 3a/1a4 B
ofnacTH  oxpyKawoulell cpenbl, I[UIAHHPOBAHMS MOCTYIKOB W OLEHKH HX
BO3MOJKHBIX NOCTEACTBHI U8 OKpyKalomed cpensl.

IlenHOCTH HAYHMHOT'O NO3HAHHA:

c)OpMHPOBAHHOCTREI0 MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3sBUTH® HaykH H  OOlIECTBEHHOH NpPAKTHKH, MOHHMAHHEM
MareMaTHyeckol Haykd kak cdepbl uenobedeckof AeATENLHOCTH, STanos ef
PA3BHTHA M 3HAYHMOCTH [UIA PA3BHTHA UHBH/IM3AIHH, OBJAJCHHEM S3LIKOM
MATEMATHKH M MaTeMarHdeckoil KyJAbTypoH KaK CpeACTBOM NO3HAHHA MHPa,
FOTOBHOCTBIO OCYIIECTB/ATh [POEKTHYIO H HCCIENOBATE/LCKYIO AeATeNbHOCTh
HHIWBHIYAILHO H B IPYIIIE,

METATNIPEJIMETHBIE PE3YJIbTATHI

MertanpenMeTHsle pe3ynbTaThl OCBOGHHS NporpamMMbl ydebHOro npemMera
«MaTtemarHkan» XapakTepu3yoTes OBNAfEHHEM YHHBEpCaTbHbIMH
noznasamenbHsIMU  OClCMBUAMY,  VHUEEPCANbHBIMU  KOMMYHUKAMUGHBIMU
deticmeusmu, YHUBEPCATEHBIMIU PEZYAMUBHBIMU OCUCTBUAMU,

1)  Vuusepcarvreie — no3nasamenshvie  Oeticmeus, — obecneuusaiom
dopmuposanue Ba306VIX KOZHUMUBHBIX NPOYECCOE OBYYAIOUJUXCA (oceoeHue
MEMOoO08  NOIHAHUA  OKPYNHCAIOWE€z0  MUpa;  NPuMeHeHue  A0SUYECKUX,
UCCAed0EameNbCKUX ONEpaut, yMeHull pabomamp ¢ ungopmayuei).

Bazogsie Jorngeckne JelcTrBas:

« BEISBIATE H XapaKTepH30BaTh CYIIECTBEHHBIC [IPH3HAKH MaTeMaTHYECKHX
06BbeKTOB, TOHSTHH, OTHONIGHHH MeHJIy NOHATHAMH; (OpMYIHpOBaTh
omnpefieneHKs  TIOHATHI; YCTaHABIHBATEH CYIIeCTBEHHBIA  NpPHU3HAK
KraccHAKaIAN, OCHOBaHMA JUis 0OOOIIeHHs H CpasHEHHS, KPHTEPHH
IPOBOIHMOTO AHAJH3a;

» BOCTIPHHHMATh, (OpPMyNHpOBaTh W MpeoOpas’oBbIBaTh  CYAKICHHA:
yTBEpAMTENbHBIC W OTPHLATENbHBIE, CSIHHHYHbIE, HACTHBIC H obmue;
YCIIOBHEIE;

e BLISBIATS  MATeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aHMOCBA3H  H
mpoTHsopeduss B (DAKTaX, NAHHBIX, HAOMONCHMIX M YTBEPHICHHAX;



npeilaraTh  KPHTEpHH  JUIA  BBIABJICHHA 3aKOHOMEpPHOCTEH M
NPOTHBOPEYHH,

e IeJaTh BLIBOABI € HCMOJBL30BAHWEM 3AKOHOB JIOTHKH, ACIYKTHBHBIX H
HHIYKTHBHBIX YMO3aKIIOYeHHH, YMO3aK 04 HHH 10 aHANOTHH,

¢ [POBOMMTh  CAMOCTOATENLHO  JIOKA3aTENbCTBA — MATEMaTHHECKHX
yTBEpHIeHMil (psAMble U OT [POTHBHOTO), BHICTPAUBATE APTryMEHTALHIO,
[PUBOAMTE NPHMEPEI W KOHTPIPUMEDEL; obocHOBEIBATE COOCTBEHHBIE
CYIKACHHH H BbIBOIbI;

. BoGupaTh cnoco6 pemenns yueGHof 3amaum (CPaBHHBATE HECKOIBLKO
BADHAHTOB pelleHus, BhlOMpars Hauboace NOAXOIIHA  ©  yHETOM
CaMOCTOSTENEHO BhIJE/IEHHBIX KPHTEPHEB).

BazoBbie HCCJIEA0BATE/ILCKHE AeHCTBHA:

e WCIOJB30BATH BOMPOCH! KAK HCCNENOBATENBCKHA HHCTPYMEHT MO3HAHHA,
(hopMyIMpOBaTh BOIPOCH!, (QHKCHPYIOLIHME [POTHBOPEHHE, npobiemy,
yCTAHAB/IMBATH ~ HCKOMOE M JIaHHOC, (GopMupoOBaTH  IHIOTE3Y,
APryMEHTHPOBATE CBOI MO3UIIHIO, MHEHHE;

« [IPOBOAMTH CaMOCTOSTEIBHO CIIAHNPOBAHHbII IKCHEPHMEHT,
MCCEJIOBAHHE MO YCTAHOBNEHMIO OcoBeHHOCTeH MATeMaTHHecKoro
ofbeKTa, #BJICHHA, [POLECcda, BhIABICHHIO IABHCUMOCTEH  MexIy
o0beKTaMH, SBJIECHHAMH, NPOLECCaMHu;

« caMmocTofTensHO dopMynHpoBaTh 0600NICHNS H BEIBO/BL 110 PesyibTaTaM
nposeAéHHOro HabmoIeHus, HCCIENOBaHMHs, OLEHUBATE NOCTOBEPHOCTE
NOMY4eHHBIX Pe3ylILTATOB, BHIBOJIOB H obobeHHi;

+ MpPOrHO3MPOBATH BO3MOXHOE pa3BUTHE Npolecca, a TAKKe BRIIBHTATH
NPEATNONOKEHHS 0 €0 PA3BHTHH B HOBBIX YCIOBHAX.

Pabora ¢ undopmanuei:

o BRIABAATE AeduuETel MH(pOpMALHEK, JAHHBIX, HeoDXOMMMBIX U1 OTBETa
Ha BOIIPOC M JUIA PEeLICHHs 381181,

o BpGEpaTh  MHQOPMAIMIO M3  HCTOYHHMKOB  PasiHYHBIX  THIIOB,
AHATM3UPOBATh, CHCTeMATHIHPOBATE ¥ HHTCPIPETHPOBATEH HHGMOpPMAaIIHIO
pasfHYHEIX BHAOB H (GOPM NPE/ICTABASHHAA;

e CTpYKTYpHpoBaTh HHGOPMAUMIO, TPECTABIATh ed B pasnMYHEIX Qopmax,
HILIOCTPHPOBATE MPaUIECKH;

* OLEHHBATH HaadKHocTE  MH(pOPMAIHKA Mo  CaMOCTOSTETbHO
chopMyIHPOBAHHBIM KPHTEPHAM.

2)  Vuusepcanviibie KOMMYHUKamusHie deticmaun, obecneyusarom

ChopMUPOBAHHOCb COYUANLHBIX HABLIKOE 06YUAIOUfUXCA.

O6menne:



+ BOCHDHHMMAT: H (JOPMYIHpOBaTh CYKICHUA B COOTBETCTBHH C
YCACBHAMH M LEISIMU oB1eHns; SCHO, TOYHO, IPAMOTHO BRIPAXKATE CBOIO
TOUKY 3peHHs B YCTHBIX M IHChbMEHHBIX TCKCTAX, NaBaTh MOACHEHHS 110
XOJy pellieHus 3a1a4y, KOMMCHTHPOBATE HOJIY4eHHBIH pe3yNnbTaT;

o B xoje ofcyKIeHHs 3a1aBaTh BOIPOCE! 110 CYIIECTBY obcyxiaeMoi TEMBbI,
npo6ieMb, peaemoli 3a1a4H, BEICKA3bIBATD HACH, HALECHHLIC Ha TIOHCK
pellleHys; CONOCTAaB/ATH CBOM CYXACHHA C CYHUICHIAMY ApYTHX
Y4ACTHHKOB Auasora, oOHApYKHBAaTh PA3NHIHE H CXOJACTBO MO3UIHIA; B
koppexTHO# (opMe HOpMYITHPOBATE PaSHOINACHA, CBON BOIPAKCHIUI,

s [peACTABISTS  PE3yNBTATBl  PEUIeHMs  3a1a4M,  IKCNCPUMEHTA,
MCCHONIORAHMS,  NPOEKTa,  CAMOCTOSTEeNbHO  BhIOMpATh thopmar
BRICTYIUIEHHS ¢ YMETOM 3a/1a4 NPEe3eHTALHH H ocobeHHOCTel ayAMTOPHH.

CoTpyaAHHYECTBO!

. NOHMMAT, M  WCOONb30BaTh  [PEMMYIIECTBA  KOMAHIHOH M
MHAMBHYanbHOM paboThi NpH pemenuH y4eOHBIX 3a/a4; TPHHAMATS Teib
COBMECTHOM [eATelbHOCTH, ILIAHHPOBATh OPraHH3alHIo COBMECTHOH
paGoThl, pacnpejie/iaTh BHIbl paboT, 10roBapHBATECH, obCyXIaTh pouece
u pesyastat paboTel; 06061IaTh MHEHNS HECKOIBKHX mojiei;

+ YYACTBOBATH B IPYMIOBEIX HOpMAX padoOTh! (obcyxnenns, oOMen MHEHHH,
«MO3rOBLIC I[NTYPMEDY W HHBIE); BBINOJIHATE CBOIO HacTh paboTel H
KOODJMHMpOBAT CBOM JEHCTBHMS C JPYTHMH WICHAMH KOMAHIRL
OlICHMBATH KAYECTBO CBOEro BKiana B OOIUIMA MPOIYKT MO KPHTEPHAM,
chopMy/IHPOBAHHEIM YHACTHHKAMH B34HMO/IECTBHA.

3) Viueepcanbuvie — pezyaamtuenbie deticmaus, obecnevueaiom

opmupoearue cMbICIO8bIX YCIMAHOBOK 1 HCUSHEHHBIX HABIKOE AUNHOCMIU,

CamMoopranH3anus:

 COCTABINTH MIAH, AITOPHTM pelleHHA 3a1a4H, BHIOHpaTh criocob pemieHns
¢ Y48TOM HMEIOLHXCA PeCypPCOB U CODCTBEHHBIX BO3IMOIKHOCTEH,
apryMeHTUpOBaTh H KOPPEKTHPOBATh BAPUAHTRI pelennii ¢ yuEToM HOBOH
HH(popManuu,

CaMOKOHTPOb!

e BrajeTh HABBHIKAMM II03HABATEJBHOH pe(eKCHH Kak OCO3HAHMA
copepiaeMsIX JlelicTull ¥ MBICIHTENBHBIX TPOLECCOB, HX pesyJ/ibTaToB,
Bragers cnocobGaMu  CAMONMPOBEPKH, CAMOKOHTPOJS —mporecca H
pesyJibTara pelieHus MaTEeMaTHHeCKOH 3a/latH;

o OpeABHETh TPYAHOCTH, KOTOpble MOTYT BO3HHKHYTBH IpH peleHHH
3ajaqu, BHOCHTH KOPPEKTHBEI B JEATENbHOCTh HA OCHOBE HOBBIX
0BCTOATENBCTE, JAHHBIX, HaHAeHHBIX OMHOO0K, BHISBICHHEIX TPYAHOCTEH;



« OlLEHMBaTh COOTBETCTBME pe3y/bTara Leld H YCIOBHSM, 0OBACHATD
NpHYHHEL NOCTHMEHHA HIH HEOOCTHIKEHHAH pEB}'ﬂhTaTﬂB nesTelbHOCTH,
HaXOIUTh OIIHOKY, JaBaTh OLEHKY NPpHOOpeTEHHOMY ONBITY.

MMPEJMETHBIE PE3YJILTATBI
10 KJIACC

OnepupoBaTs NOHATHAMH: TOUKA, MPAMas, MIOCKOCTE.

[TpHMeHATh AKCHOMBI CTEPEOMETPHH W CIEICTBHA H3 HHMX MpH PEIICHHH
reoMeTpHYeCKHX 3a1ad.

OneprpoBaTh MOHATHAMMA: NapaneIbHOCTE H NEPNEHARKYIAPHOCTD NMPAMBIX
H TUIOCKOCTEH.

Knaccnduunposath B3aHMHOE DacroflokeHHe MPAMBIX H TUIOCKOCTEH B
ITPOCTPAHCTRE.

OnepnpoBars MOHATHSAMH: [BYTPaHHBIA YTOA, TPaHd ABYTPaHHOrO yTia,
peGpo MBYIPAHHOrO YT7ia; JIMHEHHBIA YTOMN JBYTPaHHOTO yIla; rpajycHas Mepa
ABYI'PAaHHOTO YI7a.

OnepHpoBaTh [MOHATHAMH: MHOTOTPaHHHK, BRITTYKIIBIH © HEBBITYKIBIH
MHOTOTPaHHHK, 21eMEHTEl MHOTOIPaHHHKa, NpaBHiIbHBIH MHOTOTPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BHIBI MHOTOTPaHHMKOB (NHpaMHIa; NpH3Ma,
MpAMOYTOJIBHLI napasienemues, Ky0).

KnaccHuimposaTs  MHOTOrpaHHHKH, — Bhibupas — OCHOBaHMA — JUI
knaccHuKamdy  (BBIMYKIBle M HEBBITYKIbIE MHOTOrpaHHHKH, NpaBHIbHBIE
MHOTOTPAHHHMKH; IPAMBIE H HAKJIOHHBIC TIPH3ME, napaienenuresl).

OnepupoBaTh NOHATHAMH: CEKYIIas [UIOCKOCTh, CEYEHHE MHOTOrPAHHHUKOB.

O6BACHATE TPUHIATIB TOCTPOCHHA CEYCHHH, HCIONB3YS METO/L CIIE/10B.

CTpoMTs CedYeHHs MHOrOTPAaHHUKOB  METOMOM  CIIEO0B, BBITIOJIHATE
(BEIHOCHBIE) TUIOCKHE 9EPTeKH W3 PHCYHKOB TPOCTBIX oOpEMHBIX QUryp: BHI
cBepXy, cOoKy, CHH3Y.

PemaTs 3a129A Ha HAXO0X/IEHHE MeOMeTPHYIECKHX BENHYHH MO oGpasuam HiIH
@ITOPHTMAaM, [PVMEHAS W3BECTHbIC AHANMTHYECKHE METOABI TIpH peLieHHH
CTaHIapTHEIX MAaTeMATHIECKHX 3a/lad Ha BRIMUC/ICHHC PACCTOAHHH MEHIY NBYMS
TOYKaMH, OT TOYKH JO TNpaMO#, OT TOYKH 10 IUIOCKOCTH, MENILY
CKPeIHBAIOIIHMHCSH [TPAMBIMH.

Pemarh 3a1a9f Ha HAXOK/ICHNHE TeOMETPHYECKHX BENMHYHH 10 00pasiaM wiH
ANrOpATMaM, NpHMEHsS M3BECTHbE AHAIMTHYECKAS METOAR! TIpH peLIeHHH
CTAHJAAPTHBIX MAaTeMaTHYECKHX 3a1a4 Ha BbMHCICHHE  YyIVI0B MENCILY
CKpEUIHBAIOMMMHCA  TPAMBIMH, MY npAMOH H  IUJIOCKOCTBIO, MENIY
IIOCKOCTSMM, IBYI PaHHBIX YITIOB.



BeraucasTh 0658MbL M NIIOMAIH MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpHU3Ma,
nupamMuaa) ¢ nNpuMeHeHWeM  (QOpMYJ;  BBIMHCIATH COOTHOIICHHS — MEXKIY
NIOMANAMH NoBepxHOCTeH, 00BEMAMH [T0100HBIX MHOTOI PAHHHUKOB.

OnepupoBaTs MOHATHAMM: CHMMETPHA B IIPOCTPAHCTBE; LEHTP, OCh H
7I0CKOCTh CHMMETPUH; LIEHTP, OCh M ILIOCKOCTh CHMMETPHH (UrypsL.

W3snexars, npeobpasoBuiBaTh W HHTEPHPETHPOBATh MHGMOPMALMIO ©
[IPOCTPAHCTBEHHBIX EOMETPUHECKHX (QUrypax, [pPe/ICTABICHHYIO HA YepTeKax
PUCYHKaX.

[lpuMensite reoMerpudeckde (aKThl IS pElIEHHS CTEPEOMETPHYECKHX
3a1a4, NpeAroNaraloliMX HECKOIBKO [IAr0B PeLIeH A, 6C/IH YCIOBHA NPHMEHCHH
3a/1aMel B SBHOI dopme.

[NpumensTs npocteilime MporpaMMHbie CpeAcTBa M 3JICKTPOHHO-
KOMMYHHKAIMOHHBIE CHCTEMBI IIPH PEIICHHH CTEPEOMETPHIECKHX 3a1a4.

[IpUBOAMTS MPHMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B MpPHPOJE H
KU3HH, PACIIO3HABATE [IPOABJIEHHE 3aKOHOB FeOMETPHH B HCKYCCTBE,

[IpuMenATs MOTy4YeHHbIE 3HAHMA HA NPAKTHKE! aHAIH3HPOBATh PCAILHBIC
CATYAlMH W NPHMEHATh H3YUeHHLIE MOHATHA B [pOLEcce IMMOHCKA PelieHHA
matematHdeckn cdopmyiuposaHHOR mpobnemsl, MOAENMPOBaTH  PEANbHBIE
CHTYallMH HA H3bIKE [COMETPHH, MCCIIEJI0BaTh MOCTPOCHHBIE MOZAeIH ¢
MCTIOIB30BAHMEM T€OMETPHYECKHX TOHATHH M TeopeM, annapara anredphl; pemarh
NpaKTHYECKHE 3a/1a1UH, CBAZAHHBIC ¢ HAXOXKICHHEM reOMETPHUECKHX BETHIHH.

11 KJIACC

OneprpoBaTh NOHATHSMH: [ATHHAPHYECKads TMOBEPXHOCTh, oOpasyromue
HMIAHAPHYECKON  MOBEPXHOCTH;  LWIHHAP;  KOHWHYECKas  MOBEPXHOCTH,
o6pasyionse KOHHYECKoH MOBEPXHOCTH, KOHYC; chepiieckas MOBEpXHOCTE.

Pacrosnasars Tena BpameHus (LHIHHIP, KOHYC, cepa | map).

O6wbscHATE Ccrioco0Bl MOMYYEHHs TEN BPalleHHA.

KnaccnHImposaTh B3aNMHOE PAconokenne cdepsl H MIOCKOCTH.

OnepypoBaTh NOHATHAMH: IIGPOBOH CETMEHT, OCHOBAHHE CETMEHTA, BRICOTA
cerMeHTa; ImapoBoi coH, OCHOBaHHE IIAPOBOTO ClOA, BRICOTA IIAPOBOr0 CIIOK,
[IAPOBOH CEKTOP.

BpumcaaTe 00BEME M TUIONM@AW TOBEPXHOCTEH Ten  BPAICHHA,
reoOMETPHYECKHX Tl ¢ MpHMeHeHHeM hopMyt.

OnepupoBaTh TNOHATHAMH: MHOTOIPaHHMK, BIHCAHHBIH B cepy H
onMcaHELI okono cdepsl; cdepa, BOMCAHHAA B MHOTOTPAHHHK HIJIH TEIO
BpalleHHs.

BLIYHCISTE COOTHOMEHHS MLy MUIOManimMy rnoBepxHocTeit u obnémamu
no100HEIX Ten.



Wsobpaxars n3ydaeMble (UTYpsl OT PYKH H C NPHMEHEHHCM IMPOCTBIX
gepTEKHBIX HHCTPYMEHTOB.

BbINoNHATS (BBIHOCHBIE) IIIOCKHE YEPTEAKHN H3 PHCYHKOB IPOCTRIX 0O BEMHBIX
duryp: Baz cBEPXY, COOKY, CHH3Y; CTPOHTH CEHEHHS TC/ BPALICHHA.

MsBiekaTh, HHTEpnperHpoBaTb W Tnpeobpa3’oBbiBaTh uH(opMaLHiO 0
MPOCTPAHCTBEHHBIX TeOMEeTPUHCCKHX (hHrypax, npejcTaBIeHHYIO Ha YepPTEkKax H
pHCYHKaX.

OnepHpoBaTh NOHATHEM BEKTOD B POCTPAHCTBE.

BeinonuaTts, JAelCTBHA CHOMKEHHS BEKTOPOB, BbIYATAHHA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCII0, OOBACHATE, KAKHMY cBolicTBAMH OHH 0011a1AI0T.

[IpuMeHATs PABUIO Napaslieenumnesa.

OrnepHpoBaTh NOHATHIMH: AEKAPTOBbI KOOPJHHATL! B IPOCTPAHCTRE, BEKTOP,
MOZy/Ib BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOpA, YO MER LY
BEKTOPAMH, CKAISPHOE MPOH3BE/ICHHE BEKTOPOB, KOLIHHCAPHEIE H KOMILIaHAPHEIE
BEKTOPBL.

HaxouTs CyMMY BEKTOPOB H MPOM3BE/ICHNE BEKTOPA HA YHCIIO, YroJl MEHKILY
BEKTODAMH, CKAISPHOE TPOM3BEAeHHE, pACKNAjbBaTh BEKTOp 10 JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTE YPABHEHHEM B /1€KapTOBOH CHCTEME KOOpHHAT.

[lpuMeHATE reoMeTpHHUECKHE (akTsl A8 pEIICHHS CTEPEOMETPHYCCKHX
3a71a4, NPE/NONArAIONHX HECKONEKO [IAT0B PeIICHHS, eC/IH YCAOBHSA MPHMEHEHIA
3a/laHBl B ABHON QOpME.

Pemars npocreifiiye reoMeTpUYecKue 3anauM Ha MPHMEHCHHE BEKTOPHO-
KOOPAHHATHOIO METOMIA.

Pemnats 2azaud Ha JIOKa3aTeNbCTBO MaTeMaTHYMCCKHX OTHOWICHWH H
HaxQICHHC I‘EGMC'IPPHEGHI-D[ BEJIHEHH 110 ﬂﬁpBSIIBM HIIH aJropHTMaM, NpHMEHAR
MABECTHEIE METO/IBI IIPH PELICHUN CTAHAAPTHBIX MATEMATHICCKAX 34141

[pumeHsTh MPOCTEHIIHE MPOrpaMMHBIC  CPEACTBA M OJEeKTPOHHO-
KOMMYHHKALMOHHBIE CHCTEMSI [IPH PCUICHUH CTEPEOMETPHHUCCKHX 3aiiat.

[TpHBOAKTL HPUMEPHl MATEMATHICCKHX 3aKOHOMEpPHOCTel B TIpUpoae H
JKU3HU, PACTIO3HABATE NPOABIICHHE 3aKOHOB rCOMETPHH B HCKYCCTBE.

IpuMeHsSTh MONYHEHHBIE 3HAHWA Ha NPAKTHKE: AHAIA3HPOBATH PeaBHBIC
CHTYallMM M NPUMEHATH M3y4YeHHBIE MOHNATHA B MpoIecce MOMCKA PpelneHHs
MaremarTuyeckd COPMYIMPOBAHHOH MPODNEMEI, MOJCTHPOBATE  PEATBHRIC
CHTYalld Ha $3pIKe TreoMeTpHH, WCCNeloBaTh TOCTPOSHHBIE MOmenH ¢
MCIIOIB30BAHNEM Ne0OMETPHYCECKHX MOHATHH H TEOPeM, anrapara anreOpsl; pemaTh
[IpaKTHYECKHE 3a7a4H, CBA3AHHBIE C HAXOKACHHEM reoMeTPHYECKHX BETHYHH.



TEMATHYECKOE ILIAHHPOBAHHME
10 KJIACC

~ Koamuecrno 1acos JaexTpoHHbIE
Ne Haumenosanne pasjienos u vem B m—— I Mg (undpossie)
nfn NporpamMMbsi Beero obpazoBatTeabHLIe
' paboTh I paboTi peeypext
| I e S
Beenenne B cTepeoMeTpHIO 10 ' | N B i
' 2 ] [NpaMEiec H WIOCKOCTH B MPOCTPAHCTRE. 12 i ] | N
INapaniensHoCTs NpSMBIX | IIIOCKOCTeH |
. TMepnenNKYISPHOCTh npmm:r.; N !; 1 - . _|
IIOCKOCTEH
4 | Yomwexay mpmen wmmockoctom |10 !
5 | MHOrorpaRHHKH 11 —F o N s
6 O6EEMBI MEOTOIPAHHHKOR 9 1 . - -
'i 7 . TosTopenne: CCUCHHA, PACCTOMHNA H YIIbl | - 1
OBIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 1 68 5 0




11 KJIACC

4 Koam4ecrso wacon JneRTponuLIe __:
Nent/m Haumenopanne paiieios 1 Tem | K i i (undposrie) |'
- APOTPaAMMEI Beero AT, PRI ofipaioBareahHLIC |'
pabors pabors
pecypesl |
I o i
1_ e _‘_Tcnan_plamgnnu__ - - 12 _r
%_ B ___Dﬁ'&éum TEN 5 1 |
3 BexTopsl H KOOPIHHATEL B TPOCTPAHCTES 10 1 W !
[lorTopenne, 0bobuicHne,
4 7 |

o | CHCTCMATH3AIHS 3Halildi___ B R |

OBLIEE KOJIMMECTBO YACOB 10O ITPOTPAMME 34 3 | 0 il




NOYPOYHOE IVIAHHPOBAHMUE

| enecTRES W3 HUX |

10 KJIACC
[ i_ Koanwecrso wacon - | JuekTponnbiE |
N | T . Jara uHppoBbIe
| Tema ypoka Koarpoasunie [Ipakrngeckue |
u/ eiua | olpasoBareabHBIE
n Beero | pab |: paSovs: | H3Y™ P e
I '. |
| | Ocossibie HOHSTHS c:cpaﬂumpuﬂ: mm,1 !
| HpAMAsn, II0CKOCTs, npoctpaicTso. [Ipasuna | |
| 01 pregena |
1 lurmﬁpamam Ha PHCYHKAX: H3oOpamenns 1 .
wiockocTel,  DAPAMICHBHB  MPAMBIX | |
| (opeskon), copestmisi oTpeska | |
2 | TlosaTaa: nepecexkaminmecs  [LIOCKOCTH, | | 01 wenens 1
[ ! MCpPeceKAOIIHEeCs IPAMAN B IIOCKOCTh | - | cewmbps |
| 3 l [MousTus:  nepecexarommecs  IIOCKOCTH, | 1 I 02 nenens
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| ' I cenmbps
MHOIOTPaHHHKOB N ) |
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.  Hauansuuie cpepenns o xybe u mupamuie, , | ! | Bt
 MX paseépren  ®w  mogemn, Ceverus J———
| MHOTOFDAHHHKOB 1
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4 I [onsTie 00 AKCHOMATHMECKOM MOCTPOCHHH | 04 e |
7 | CTCPCOMETPHH: AKCHOMEL CTCPCOMETPHE M 1 | conralips !




' IomsTie 06 AKCHOMATHHECKOM HOCTPOCHHH ' 1 o '
) | Heaens
8 CTEPEOMETPHE: AKCHOME! CTEPEOMETPHH M 1 [ ' i
| CIIEJICTBHA H3 HHX ' | I I
| MonsTie 06 AKCHOMATHHECKOM (IOCTPOEHHH | | ] - I
9 | CTCPEOMCTPHH: AKCHOMEl CTEPEOMETPHH M ] rali
 creermmowomx | | |
| TlousTie 06 AKCHOMATHYECKOM MOCTPOCHHH | |
- 01 senens |
10 fm‘epeouerpun. AKCHOMEI CTEPEOMETPHH M 1 s
chnmm W3 HHX o D | pa ‘
BsauMHOEe  pacnonoKeHHE  OPAMBIX B |
02 semena |
11 MpOCTPaAHCTRE; MepeceKalonnecH, 1 | pre
l NapaiebHbe H CKPeIHBAIOMIMECH IPsIMELe e |
i [lapannensHOCTE NPAMEIX B [UIOCKOCTEH B | f |
12 NPOCTPANCTRE: NAPANIEIbHBIC NPAMBIC B { 02 wegens | |
NpoOCTPaHCTBeE; napaienkiocTs  TPEX oKTEbps I |
NPAMEIX i | i |
INapannensHOCT: NPAMEIX H IUIOCKOCTEH B a3 ‘ |
13 npoctpadcree: TMapannensHocts nNpsMol | 1 u;:!l;:
MIOCKOCTH
14 Vil ¢ coHanpapICHHLIMH CTOPOHAME | U M
L e okTabps .
15 Vron me SAMBIMH B [IPOCTPAHCTRE 1 08 N
| HIY 1p | oxabpa
04 regens
16 Yron Mescry npaMbIME B [IPOCTPAHCTRE 1 oxratns
17 [lapannenesocTs nnockocTe: 1 01 venena
HApaNiebHbE [IOCKOCTH | Hos6ps
01 penens
I
iﬂ CroiicTsa napa/e/bHBIX IIOCKOCTEH |I 1 i - !




] [NpocTefimue mpocTpaHcTBeHHEIe (PHIYPEL HA

02 nenens

| 2 | IIOCKOCTH: TeTpasjp, Ky0, napaiienenuien HosGpa |
02 wenens
20 | [Moctpoenne cegennii wostps_|
91 |[Iocrpo-emfe ceqenmit. [logroroska & 03 nenens J
I
KOHTpOnsHO pabore. Hosbps |
[Knmpmmm pabora no reme "[lpambie u l
22 | ILIOCKOCTH B I ALCTEe 03 Mo
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llapannensuocTs npaMeix i miockoctell” | |
Pabora Haj ommBKaMH. | |
23 [lepnen MKy SPHOCTE HPAMOI ¥ ILI0CKOCTH: 04 Henens
| NCpHCHINKY IS PHEIC npsMELE B | HONBPR
I NpoCTpaHCTRe |
24 lpamuie NAPATITCILHEC | 04 nenena
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NEPOCHINKYISPHEIC K [ITOCKOCTH i |  Aekabps |
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| TUIOCKOCTH '. | l Aexabpa I
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TIOCKOCTH | nekabps |
28 Teopema o npaMoit  nepueHIHKYISPHOM ' |02 Hexens '
| IIOCKOCTH | | Aexabps f
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MI0CKOCTH | Aexabps
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04 penens
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43 | Teopema 0  TpéX  mepHCHIMKYIAPAX. 03 wenens J
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NOBEPXHOCTE NHPAMHILL, [OPaBHIBHAA #H s L
L NI R IR S a o
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|
@ |eeempgten |
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- _— — — |
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H ble
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l I

Cdepa u wap: uewtp, pamuyc, Amamerp; 1 01 wenens

IIOMA: HOBCPXHOCTH ciephl ceHTatpa

Baaumuoe nojoxenne cdeps  H

NA0CKOCTH; l;::amnhuaa nnuc@:in K | m

| cpepe; nnowans cheps >

| Msobpaskenie cepsi, mapa Ha mioCKOCTH. 1 03 memens

| Cevcnna mapa ceHTADpH s
| [T prycckan NOBEPXHOCTE,

obpasyiomue IIHJIHH pHYECKOi 1 04 uenens

MOBEPXHOCTH, OCh  IEIHHIPHYECKOHR CEHTROpA

OBEPXIOCTH

[IpnEsmp:  OCHOBaHHR H Gokosas | e

TOBEPXHOCTH, OOpasylomas ©  OCh; 1 o

Y GOmoBol X HORKOH TOBCPXE0CTR | S | .. |—— ]
W3obpaxende DRIHHAPE HA IJIOCKOCTH. T i
Paspéprea manmeapa. CevyeHus HHIHHIpPA ) 02 negena

(ILTOCKOCTRIO, napanienbHoH HIIH okrabpa

[epneHIHKYIAPHON OCH [IHIHHPA)

Konnueckas nosepxsocts, obpasylomme —

KOHHYECKOH MOBEPXHOCTH, OCE H BEPUIHHA 1 | il

KOHHYECKOH NOBEPXHOCTH |

Konyc:  ocHosanme  u BEPIIHIA, 1 04 nepens




obpasyromias ¥ ock; omans HGoxopoil H
MONHO NOBEPXHOCTH

Yeeulunuili  komyc: nﬁpasmm H
BEICOTA; OCHOBAHHA H Gokonas
MOBEPXHOCTE

01 vepens

10

Hzobpamenne KOHyca HA [JOCKOCTH.
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(MnocKoCTRIO, MApPANIEnsHONl OCHOBAHMIO,
H TUOCKOCTHIO, Mpoxoadmei  [cpes
BEPLIHILY)
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13
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-

i Kombnnams e BpaleHHs H
| MEOTOTPaHHHKOR

MHuororpaiHHK, OIHCAHHEI OKOMO ceph;

cthepa, POACANNAS B MEOTOTDAHNNK WITH B
TENO BPAIICHHS

[lonarae o6 obnéme. OcHOBHERE CBOHCTBA

| obfain ron

O6néM mwmHRpa, KOHYyCa

15

Ob6sém wapa n naomaas cheps

03 senens
nexabpa

|16

llopobuste Tenma B [IPOCTPAHCTBE.

Coomnomenns MeHy MIOManAME

| HOBEPXHOCTEH, 0OBEMAMH MONOOHEIX TEN.
[Toaroroska k xonTpoasHoil pabote.

04 uenens
nexabpa
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ppamenns” # "O6neMmul Ten"

02 nemens
RAHBap#A

18

Pabora wan ommOxamu. Bexrop Ha

03 venens
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IUIOCKOCTH H B IPOCTPAHCTBE

19 CroxeHne | BEMHTAHAE BEKTOPOB ﬂ;::::'l

20 YMHOKEHHE BEKTOpA HA THCIO U‘;;'il:"ﬂ
Pasnomenne BEKTOpA no TPEM 02 penens

21 HekoMIaHapasiM  BekTopaM.  [lpasmno i despana
napanmnerenHneia T
Pemenne jajag, CRAZAHHLIX c

22 (MPHMEHeHHeM  NpaBWy  JeHcTBHA C I ﬂ;aw
BEKTODAMH '
[TpsMoyroibHAS CHCTEMa KOOPIHHAT B '_u.q Hexens

23 npoctpaiicree,  KoopauHarel  BexTOpa. thespans
[lpocTeiimme 3anaTh B KOOpIHHATAX

= Vron wMeway Bektopamu. CramspHoe 0L mppie
TMPOH3BEICHAE BEKTOPOR s

25 Bermcnenwe yrios Memay NpAMBIME | i
IOCKOCTAME e
Koopanmatio-BexTopHBIH =~ METOZ  MpH

26 peleHAH TeoMeTpPHYECKHX Jasa. | MM;T
Moarotoska K KOHTpOILHOH paboTe.

- Kortponssas pabota mo Teme "Bektopsr u | 04 wenean
KOOP/IHHATH B MpocTpaHcTse” e ia
Pabora wmaxm ommbramm, [losropenne,

. 0GoOIeHHe W CHCTEMATHIAIAN IHAHWI. 01 wegens
Ocnopuble  urypsl, ¢akrsl, Teopemsl M

KYpca miaHHMETPHH

29

| TloeTopeune, 06obmenne H
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cHcTeMmaTHzanms  aganwit. OcHOBHLE

f anpes
| durypel,  dakre,  Teopemm  Kypea |
IIAHEMETPHH |
Ilosropenue, obobmenne H } -
30 CHCTCMATHAAINA aHanuil. Jamaun | | I n::TT
IUIAHEMCTPHE H METO/Ibl HX PCIICHHS | - _
IMosTopenue, obobmenne ] | 04 bkt 1
| 3l | CHCTEMaTH3AINA aHaHuil. 3anam 1 . et |
- | IIAHMMETPHH H MCTO/6! MX pemesus | | l i i ll
| IMorTopenne, obobmenune Al |
cucremaTHzanua  sHaHMi.  OcHOBHRE 01 sesreatx
32 durypst,  daxi,  reopemmn  Kypea 1 | =2
CTEPEOMETPHH. TlogroTorka K| |
KOHTPOJIbHOI paboTe. |
i3 Hrorosas koHTposisHas pabora || 1 0 :ﬁm t
14 Pabora wan ommbkamu. [losTopenme, 1 T 03 nenens ,
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VYEBHO-METOJHYECKOE OBECIIEMEHHE
OBPA3OBATEJBHOI'O IMMPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI /LISl YHEHHKA

Matemarika: anreGpa # Hauana MATEMATHYECKOTO amamia, reomerpus. [eomerpist, 10-
11 knacest/ Atanacsu JL.C., Byryios B.®., Kanomues C.B. n apyrue, Axusoneproe ofmectso
«Hanarenserso «lIpocsemennen.
METO/IHYECKHUE MATEPHAJIBI JJIS1 YUYHUTEJISA
1. EM, Pafumoeny. 3agaun ¥ ynpamHeHus wa rotoemx wepremxax. 10 — 11 knacch.

['eomerpus. Mocksa. «Mnexcay.

2. AJIl Epmosa, B.B. onoBGopoasko. CamoCTOATENBHEIE W KOHTPOIbHBIE PaboTHL
Il'eomerprsa 10— 11 Mocksa. «Mnexcay.

3. AJL Epumosa, B.B. TonoSoponsko. Yertbie NpoBepounbie B 3a4cTHbE paboTH 1o

reomeTpHH juia 10-11 xnacea. Mocksa. «Mexcay.

[IU®POBBIE OBPA3OBATEJ/LHBLIE PECYPChI M PECYPChBI CETH
UHTEPHET
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