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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IHPEIMETA

JInuHOCTHBIE Pe3yJaIbTaThl OCBOCHHUS TPOTPAMMBbI Y4eOHOTO Kypca «['eOMEeTpHs» XapaKTepU3ylOTCs:
1) naTpuoTnyecKoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTE€MaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHHUSIM POCCUMCKAX MAaTEMAaTUKOB M POCCHUMCKOW MaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ITUX
JTOCTHKCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax;

2) I'PaxKIAHCKOEC U TYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE!

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWMHA M peaju3allud €ro MpaB, MPEJACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHHM, MpPOIEAYyp TPakIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO ITHYECKHX IMPOOJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUH HAayKH, OCO3HAHUEM Ba)XXHOCTU MOPAJIbHO-3THUYECKUX MPUHIIMIIOB B
JEeSITETBHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B pEIICHUH MPAKTUYCCKHX 3aJad MaTeMaTW4YeCKOH HaIpaBICHHOCTH,
OCO3HAHHWEM BAKHOCTH MAaTEMaTHYECKOrO0 OO0pa30BaHMS HA TMPOTSDKEHWHW BCEW JKU3HU JUISl  YCHEHTHOW
poheCCUOHATLHOMN JCATEIBHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM M TIOCTPOCHUEM
WHIVBUIYAIBHOH TPacKTOPUU OOpa30BaHUS W JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K HMOILMOHAIBHOMY U O3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYecKHMX OOBEKTOB, 3ajad,
peuIeHu!, pacCykAeHU, YMEHUIO BUIETh MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TIO3HAHMSI

OpI/ICHTaI_[I/Ieﬁ B JCATCIIBHOCTH Ha COBPCMCHHYIO CHUCTEMY HAYYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX Pa3sBUTHUA YCIOBCKA, IPUPOJAbI U O6HIGCTBa, IMOHUMAaHUEM MaTeMaTHICCKOU HAYKH KakK C(bepm
YeJIOBEYECKOM ACATCIIbHOCTH, 3TallOB ee Pa3BUTHA W 3HAYUMOCTU IJId Pa3BUTUA LHUBUIIN3allMU, OBJIAJACHHCM
SI3BIKOM  MAaTeMaTUKH W MaTeMaTHYeCKOM Ky.]'[BTypOfI KaKk CpCIACTBOM TIIO3HAHUA MHpPA, OBJIAACHUEM
HpOCTCfIIJ.IHMPI HaBBIKaMU HCCHCHOB&TCHLCKOﬁ JCSITCIIbHOCTH,

6) puzuyeckoe BocnuTaHue, GopMHPOBaHHE KYJIbTYPHI 310POBbSI ¥ IMOLIHOHAJIBLHOT0 0J1ATONOTYYHS |

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHUe 3HAHUsSI B MHTEPECax CBOETO 370POBbs, BEACHUS 3A0pOBOro odpasza
KHM3HM (370pOBOE MUTAHHE, COAJAHCUPOBAHHBIA pPEXHUM 3aHATHH M OTAbIXa, pEryisgpHas Qusnueckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKa pedeKcuu, MPU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKOro e
IIpaBa JIpyroro 4ej0BeKa;

7) 3xo10rn4YecKoe BOCIIMTAHME:!
OpHEHTAllMEe Ha IMPUMEHEHHE MATEMATHYECKUX 3HaHWM I pelleHHs 3aiad B O0JacTH COXPaHHOCTH

OKpY’KaloIlled Cpe/bl, TUIaHUPOBAHUS TOCTYIKOB U OLIEHKM MX BO3MOXKHBIX IMOCJEICTBHI JUIsl OKpY’Karollen
Cpelbl, 0CO3HAaHUEM TTI00aIbHOr0 XapaKkTepa SKOJOTHUYECKUX MPoOieM U MyTell UX peleHus;



8) amanTanus K N3MEHSIOIIUMCS YCJIOBUSIM CONUATBLHOMH W PUPOTHOI CPeabl:

TOTOBHOCTBIO K Z[eﬁCTBHSIM B YCJIIOBUSX HCOHpCZ[CJIéHHOCTI/I, IOBBIICHUIO YPOBHS CBOCHM KOMIIETEHTHOCTH qepes3
MNPAaKTUYICCKYO JACATCIIbLHOCTb, B TOM YHCJIIC YMCHUC YUYUTBCA Y APYIHUX J'II-OI[CfI, HpI/IO6peTaTb B COBMECTHOH
ACATCIbHOCTH HOBBIC 3HAHMSA, HABBIKU XU KOMIICTCHIIMA U3 OIIbITA APYTUX,

HCO6XOI[I/IMOCTBIO B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHCJIC (bOpMy.HI/IpOBaTB nJaCH, IOHATHUA, THIIOTC3bI 00
00BEKTaX H SABJICHUAX, B TOM YHCJIC paHCC HCHU3BCCTHBLIX, OCO3HABATb ,Z[G(I)I/IIII/ITI)I COOCTBEHHBIX 3HAHHU H
KOMHGTCHTHOCTeﬁ, IJIaHUPOBATDH cBOE pa3BUTHE,

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYallUI0 Kak BBbI3OB,
TpeOyYIOUIHMii KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE PEUICHUS U JICHCTBUA, (POPMYIUPOBATh U OLIEHUBATH
PHUCKH U TIOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

1) JIn4HOCTHBIE Pe3yJIbTAaThl 0CBOCHHSI MPOrPaMMBbI:

° HCII0JIBb30BAaTh HpI/IO6pCTeHHI)I€ 3HaHUA W YMCHHA B Hp&KTH‘-IGCKOfI ACATCIIBHOCTH U
MOBCEHEBHOM MW3HHU I MOJCIMPOBAHUS NPAKTUYECKUX CUTyalludl W HCCIEIOBaHUS
MIOCTPOEHHBIX MOJIEJIEH C UCIIOJIb30BAHUEM almapara FeOMETPHHU

e (opmMupoBaHHE OTBETCTBEHHOTO OTHOIIECHHS K YYEHHIO, TOTOBHOCTHM M CIIOCOOHOCTH
00y4aromuxcsi K CaMOpa3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE MOTHBALIUU K OOYYEHUIO U
MO3HAHUIO, BEIOOPY NajbHeiero oopa3oBanus Ha 6a3e OpUEHTUPOBKH B Mupe mpodeccuit
U TOpoeCCHOHATBHBIX NPEAINOYTEHUN, OCO3HAHHOMY IOCTPOCHHUIO WHAMBUAYaJIbHON
00pa30BaTeNbHOI TPACKTOPUU C YUETOM YCTOMYUBBIX MTO3HABATENILHBIX HHTEPECOB

e  (opmMupoBaHUE IIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOLIECTBEHHON MIPAKTHKU

e (opmMupoBaHHE KOMMYHMKAaTUBHOW KOMIIETEHTHOCTU B OOILEHUU U COTPYIHUYECTBE CO
CBEpPCTHUKAMH, CTApIIMMH U MJIQAIIUMU B 0Opa30BaTENbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUYECKOM U IPYTUX BUJIAX EATEIbHOCTH

e  yYMEHME SICHO, TOYHO, I'PaMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M NHUCbMEHHOW pEYH,
MMOHWUMAaTh CMBICI TIOCTaBJICHHOH 3aaa4yd, BbBICTpaMBaTb aprymeHTaliuio, MIPUBOAWUTH
MIPUMEPHI U KOHTPIIPUMEPBI

° KPUTHYHOCTH MBINUJICHUA, YMCHHUEC PACIIO3HABATE JIOTHYCCKHN HCKOPPCKTHBIC BHICKA3bIBAHW S,
OTIIMYATh THIOTE3Y OT (pakTa

° KpC€aTUBHOCTbL MBINUJICHUA, WHHUIOWATUBY, HAXOAYMBOCTb, AKTHUBHOCTH IIPpU PCUHICHUN
reOMETPUYECKUX 3a/1a4

e  YMEHHUE KOHTPOJUPOBATH MPOIIECC U Pe3yNbTaT yUeOHONH MaTeMaTHYECKON e TeIbHOCTH

e  CNOCOOHOCTH K OMOILMOHAIBHOMY BOCIPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELICHHH, pacCyKICHHI

2) MeranpeaMeTHbI€e pe3yJbTaThl OCBOEHHSI OCHOBHOW NMPOrpaMMBbI MPeACTABJIEHbI B
COOTBETCTBHH C MOATPYNIAMH YHUBEPCATbHBIX Y4eOHBIX JeiicTBHIl

MesxknpeaMeTHbIe NOHATHUSA

B 9 knacce Ha ypokax reoMeTpHM, KaKk W Ha BCeX MpeaMmeTax, OyAeT MpojoJKeHa
paboTa MO pPa3BUTHIO OCHOB YHUTATEIbCKOW KoMmmeTeHHuH. OOydaromuecs OBIAICIOT
YTEHHEM KaK CPEICTBOM OCYIIECTBJICHUS CBOMX MAJIBHEHIINX TUIAHOB: MPOIOJIKEHUS
o0Opa3oBaHus U caMOO0Opa3oBaHMs, OCO3HAHHOTO IJIAHHUPOBAHHUS CBOETO aKTYaJdbHOTO M
MEePCIEKTUBHOTO Kpyra YTeHUs.

[Ipn wu3ydeHun TeOMETpUM OOYYAIOUIUECS YCOBEPIICHCTBYIOT MPUOOpPETECHHBIS
HaBbIKH PadoTbl ¢ nHpopmanueit 1 monorHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBEIBATh M MHTEPIIPETHPOBATH COACPKAIIYIOCS B HUX HHGOPMAIUIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBATh, COINOCTABIIATS, AHAJIM3UPOBATh, 000011aTh u
WHTEPIPETHPOBATh MH(MOPMALIUIO, COJACPXKAIIYIOCS B  TOTOBBIX  HMH(DOPMAIIMOHHBIX
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00bEKTaX;

* BBICTSITh TJIABHYIO M W30BITOYHYIO HWH(OPMAIUIO, BBIMOIHATE CMBICIIOBOE
CBEpTHIBAaHWE BBIIICTICHHBIX (DAKTOB, MBICICH, NPEACTAaBIATh HH(DOPMAIMIO B CHKATON
cioBecHoi (opme (B BHJE IJIaHA WJIM TE3WCOB) M B HATJISHO-CUMBOJIHYECKOU (opme (B
BUJE Ta0mui, TpaduIecKUX CXeM U AuarpaMm, KapT MOHSATHH — KOHIENTYyaTbHBIX
JiarpaMM, OIIOPHBIX KOHCIIEKTOR);

* 3ATIOJIHSATH M JIOTIOJHSATH TaOJUIIBI, CXEMBI, TUarPaMMBbl, TCKCTHI.



B xozne nzydyenust reomerpun 00ydaronuecss yCOBepIeHCTBYIOT ONBIT MPOEKTHOM
AeATEJBHOCTH Kak 0co0oi (opmbl yueOHOW paboOThI, CIIOCOOCTBYIOIIEH BOCITUTAHHUIO
CaMOCTOSITENIbHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHUBALIUU U
3¢ (hEeKTUBHOCTH Y4eOHOU JAEATEeNbHOCTH; B XOJE pealu3alliid HCXOJHOTO 3aMbIciia Ha
MPAKTUYECKOM YPOBHE OBIJIAJICIOT YMEHHEM BBIOMpATh aJleKBaTHBIC CTOSIIEH 3aaaue
CpeICTBA, MPUHUMATh PEIICHUS, B TOM YHUCIIC M B CUTYyallUsX HeompenaeieHHOCTH. OHU
MOJIy4yaT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K pa3pabOTKe HECKOJIbKHX BapHaHTOB
pelIeHNid, K TMOMCKY HECTaHJApPTHBIX DPEUICHHWH, MOUCKY W OCYIIECTBICHHIO Haubojee
MPUEMJIEMOTO PEIICHUSI.

PeryisiTuBHbIE:

e onpedensms LIE€Tb NEATEILHOCTH Ha YPOKE C IOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO;

e  YUYUTHCS COBMECTHO C YUHUTEJIEM OOHAPYKHUBATb U pOPMYIUPOSAMD YUeOHYI0 NpobIemy,

e  YUHUTHCS NIAHUPOB8aAmMb YIEOHYIO 1eATEIbHOCTh Ha YPOKE;

e 8bICKA3bI6AMDb CBOIO BEPCHIO, MBITATHCS MpeaaraTh crocod e€ mpoBepKu (Ha OCHOBE
MIPOIYKTUBHBIX 33JIaHUN B YUCOHHKE);

e paboTas Mo MPEUIOKEHHOMY IUIAHY, UCHOIb308aMb HEOOXOIUMBIE cpencTBa (yueOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);

e onpedensimyb YCIIEIIHOCTD BBITIOJIHEHHUS CBOETO 33JJaHUS B TUAJIOTE C YUUTEIIEM.

CpenctBoM (GOpMUPOBAHUS PETYIATUBHBIX JEHCTBUI CIy>KaT TEXHOJOTUS MPOOJIEMHOTO
qUajora Ha JTane M3Y4YeHHUs HOBOTO Marepuajga M TEXHOJOTHS  OIIEHWBAHUS
00pa3oBaTeNbHbIX JOCTHKEHUN (yU4eOHBIX YCIIEXOB).

Ilo3naBaTenbHbBIE:

e  OPHEHTHUPOBATHCS B CBOCH cHCTeMe 3HAHUUN: HOHUMAmMb, YTO HY)KHA JOMOJIHUTEIbHAS
uHpopManus (3HaHUs) U peIIeHUs y4eOHOH 3a/1aud B OJMH 1I1ar;

e Oenamb NMPEABAPUTENBHBIN 0MOOpP UCTOUHUKOB HMH(DOpPMAMKM Uil  pelIeHus y4eOHOMH
3a]1a4u;

e  1100BIBaTH HOBBIE 3HAHUS: HAX0OUMb HEOOXOAUMYIO HH(OPMALIMIO, KaK B YUeOHUKE, TaK U B
NPEUIOKEHHBIX YUUTENIEM CIIOBapsIX, CIIPABOYHUKAX M HHTEPHET-pecypcax;

e  100BIBaTh HOBBIE 3HAHUS: U381eKamb MHPOPMAIMIO, MPEACTABICHHYI0 B pa3HbIX (popmax
(TekcT, Tabnuia, cxema, WUTIOCTpAIUs U Ip.);
nepepadarbIBaTh MOJIyYEHHYIO UHpOpMaIHIO: Hab00ams u
denamb  CaMOCTOSITENbHBIE  6b1600bl. (CpencTBOM (OPMUPOBAHUSI — TO3HABATENbHBIX
NEHCTBUI CIYy)KUT Y4eOHBIM MaTepuan M 3aJaHusl yuyeOHHMKa, 0OECIeuMBaIOIINE TMEPBYIO
JTUHUIO PA3BUTHS — YMEHUE OOBSICHSATH MHUP.

KoMmyHunkaTuBHbIC:

e  JIOHOCHUTH CBOIO TMO3MIMIO /IO JPYTUX: 0pOpMIsmb CBOIO MBICIb B YCTHOW M MHUCHMEHHOU
peun (Ha ypoBHE TIPEJIOKEHHS WM HEOOIBIIIOTO TEKCTa);

e  CIIyIIATh U TIOHUMATH peub Opyeux;

e  BBIPA3UTENBHO YuUmMams U nepecKazvléams TEKCT;

e scmynamo B Oeceny Ha YpOKe U B KHU3HH,

e COBMECTHO 00208apugambscs O MpaBUiIaX OOIIEHUS U MMOBEICHHS B IIIKOJIE U CIeI0BaTh UM;

e YUUTHCS 8bINOJHAMS PA3IUIHBIC POJIU B TPYIIIE (JIUAEPA, UCTIOIHUTEIS, KPUTHKA).
CpeactBoM  QopMHUpOBaHUS KOMMYHUKATUBHBIX  JEWCTBUNA  CIy>KaT  TEXHOJOTHS
npobiaeMHOTO auaniora (MOOYKTAIOMWKA W TOABOAAIIANA — JTUAJIOT), TEXHOJIOTHS
MPOIYKTUBHOTO YTCHUSI U OpTaHU3aIHsI paOOThI B MAJIBIX TPyMIIax.

3) [IpenMeTHBIE Pe3yJIbTATHI OCBOECHHS YIE€OHOTO MpeaMeTa

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl yUeOHOT0 Kypca K KOHITy o0yueHHs B 9 kiacce.
3HaTh TPUTOHOMETPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAaXOJIUTh C HMX IOMOIIBIO pPa3IM4YHbIE SJIEMEHTHI
NPSMOYTOJIBHOTO TPEYrojbHHUKa («peIIeHHue NPSIMOYTOJIbHBIX TpPEyrojdbHUKOB»). HaxoauTh (C HOMOIIBIO
KaJIbKYJISATOPA) JUIMHBI U YIJIbI JUI HETaOIUYHBIX 3HAYECHUH.
[Tonp3oBatbes (hopMynamMH TMPHUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM ISl HAXOXKICHHUS
COOTHOILIEHUH MEX]ly TPUTOHOMETPUYECKUMHU BEIUYMHAMHU.



Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB [UISl HaXOXICHHSI PA3IMYHBIX AJIEMEHTOB TPEYroJbHUKA
(«pelieHue TpeyroJbHUKOBY), IPUMEHATh UX IPU PELIEHUU N'€OMETPUUECKHUX 3a/a4.

Brangets monstusiMu mpeoOpazoBaHms OA00MS, COOTBETCTBEHHBIX 2JIEMEHTOB M0100HBIX (puryp. [Toas3oBaThCs
CBOWCTBaMHM 1MOJI00MSI POU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YIJIbl y MOJOOHBIX (UTYD.
[IpumensTh CBOICTBa MOJOOMS B MPAKTUYECKUX 3aJadyax. YMETh MPUBOJAUTH MPUMEpPHI MOAOOHBIX (UTYp B
OKPYKaroIIeM MHUpE.

[Tonb30BaTbes TeOpeMaMH O MPOU3BEICHUU OTPE3KOB XOPA, O MPOM3BEICHUH OTPE3KOB CEKYIUX, O KBaapare
KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUN M (DU3MUECKUN CMBICI, MPUMEHATh UX B PEUICHUH
rCOMCTPHUYCCKUX U (bI/I?)I/I'-IeCKI/IX 3aaay. HpI/IMeHSITB CKaJIIpHOC IMPOU3BCACHUC BECKTOPOB I HAXOXIACHUSA TJIMH
U YIJIOB.

[Tonb30BaTbcst METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPHUMEHATh €ro B PEHICHUH T'€OMETPHUYECKUX U
MPAKTUYECKHX 3a]1a4.

BJIaZ[eTB IMOHATHUAMHU IPABHUIILHOTO MHOI'OYI'OJIbBHUKA, JIWHBI OKPYKHOCTHU, HJIMHBI AYId OKPYXKHOCTU U
paZiaHHON Mephl YIila, YMETh BBIYMUCIATH IUIOWAAb Kpyra U ero yacteil. [IpuMeHaTs mojgyyeHHbIE YMEHUS B
MMPAKTUYCCKUX 3aadax.

HaxoauTh ocu (U1 HEHTPbl) CAMMETPUHU PUTYP, TPUMEHSTh JBUKEHHUS IJIOCKOCTH B IPOCTEHUILINX CIydasx.
HpI/IMeHﬁTL IMOJIYYCHHBIC 3HAHUA HAa MPAKTUKE — CTPOUTH MATCMATUYCCKHUC MOACIIN JIA 3ada4d peaHBHOﬁ KU3HU
U TPOBOAHWTH COOTBETCTBYIOIINE BBIYUCICHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPUUYECKUX (YHKIIHIA
(TTOIB3YSICh, T/Ie HEOOXOIUMO, KAITBKYIISITOPOM).

Buinycknuk nayuumcsa (014 uCno1b308aHUA 6 NOGCEOHEEHO JHCUIHU U 0DecneueHUs
603MONCHOCHIU YCREUWIHO20 RPOOOINHCEHUA 00PA3Z06AHUA HA OA3060M YPOGHE)
I'eomeTpuueckne purypsi

e  OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMU T€OMETPUUYECKUX DUTYP;



U3BJIEKaTh MH(OPMALMIO O Te€OMETpUYECKHX (urypax, mpeiCTaBICHHYIO Ha YepTeXaxX B
SIBHOM BHUJIE;

NPUMEHATH Ul PElIeHUs 3a/ad TeOMEeTpHUYecKHe (aKThbl, €CIH YCIOBUS UX MPUMEHEHHS
3aJaHbl B IBHOH (opme;

pemIaTh 3a/1a4i Ha HaXOXKAEHHE TeOMETPHUUECKUX BETMYMH IO 00pa3IiaM HiIH aJIrTOPUTMAaM.

B noBcegHEeBHOM KM3HU U IpU H3YYCHUHU NPYIruX NPpeaAMETOB:

HCIIOJI30BaTh CBOMCTBA TCOMETPHUICCKUX (bl/Ipr oJig pEeII€HMA THUIIOBBIX  3a1a4,
BO3HHUKAIONIUX B CUTyallUAX HOBCGHHGBHOﬁ JKU3HH, 3aa4 MMPAKTUICCKOro COACPKaHU .

I/ISMBPCHHH H BBIYUCJICHUSA

BbInonHATE U3MEpEHHE JUIMH, PACCTOSIHUM, BETUYUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB IS
W3MEPEHU [UIMH U YIJIOB;

OPUMEHSATH (OPMYIIBI IEPUMETPA, TUIOMAAN U 00beMa, IIIOUIa I MOBEPXHOCTH OTIACIBHBIX
MHOT'OTPaHHHMKOB IIPY BBIYUCIICHUAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUU;

npuMeHsITh Teopemy lludaropa, 0a30Bble TPUTOHOMETPHUUECKHUE COOTHOLICHUS IS
BBIUNCJICHMS UIMH, PACCTOSIHUM, IUIONIAIeH B IPOCTEUIINX CIIy4dasiX.

B noBcegHeBHOM KN3HH U IPpH U3YYCHHUH IPYIUX NPEAMETOB:

BBIYHCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJAPTHBIX CUTYALUSAX, IUIOIIAJA B IPOCTEUILINX
CIIyYasiX, IPUMEHATh (POPMYJIbI B POCTEHIITNX CUTYAIUSAX B IIOBCETHEBHOM KU3HHU.

I'eomeTpuueckne npeodpa3oBaHus
e Crpoutb GUrypy, CAMMETPUYHYIO JJAHHOW (UTYpE OTHOCUTEIBLHO OCH U TOUKH.
B noBceHeBHOI KH3HH U IPH U3YYEHUHU APYTUX NPeIMETOB:

pacrio3HaBaTh JBH)KEHHE OOBEKTOB B OKPYKAIOLIEM MUPE;
pacro3HaBaTh CHMMETPHYHBIC (QUTYPBI B OKPYKAIOIIEM MHPE.

BeKTOopbI M KOOPIAUHATHI HA TJIOCKOCTH

OnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSIMH BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpPa Ha YUCJI0, KOOPAMHATHI HA IUNIOCKOCTH;

OTIPENeNATh MPHOIMKEHHO KOOPIMHATHI TOUKH O €€ N300paKEHUIO Ha KOOPAUHATHON
IIJIOCKOCTH.

B noBceaHeBHOM KN3HU U IPU UBYIYECHHUH IPYIUX NIPEAMETOB:

HCIIOJIB30BaTh BCKTOPBI AJId PCIICHUA HpOCTCfIIlIPIX 3aa4 Ha OIIPEACIICHUC CKOPOCTU
OTHOCUTCIIBHOT'O ABHXCHMUS.

Hcropust MaTeMaTHKHU

OnucelBaTh OT/EIbHBIE BBIJAIOUIMECS PE3YJIbTAThl, IIOJYyYEHHBIE B XOJE pa3BUTUS
MaTE€MaTUKHU KaK HayKH;

3HaTh NPUMEPHI MAaTEMAaTUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3U C OTEYECTBEHHOU M
BCEMHUPHOHN UCTOPUEH;

ITIOHUMATh POJIb MaTEMATUKH B pa3Butun Poccum.

MeTtoabl MaTeMAaTHKH

BoiOupate moaxonAmiuMii  M3ydyeHHBIM METOX  JUISl  PELIeHMs] HM3YyYEHHBIX THUIIOB
MaTeMaTHYECKUX 3ajay;

[IpuBoguTe  TpUMEpPBl  MaTEMaTUYECKMX  3aKOHOMEPHOCTEH B OKpYXKaroUlein
JNENCTBUTENBHOCTH U IIPOU3BEIEHUSAX UCKYCCTBA.

BuinyckHuk noayuum 603MOHCHOCHb HAVYUNILCA'
I'eomerpuueckue Gpurypsi




OnepupoBaTh NOHATUSIMH F'€OMETPHUECKUX QUTYD;

U3BJICKaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMAIIUIO O TEOMETPHUECKUX
durypax, npeacTaBICHHYIO Ha YePTEXKaX;

OPUMEHSATh TeoMeTpuuecKkue  (akThl JAisS  pemeHus 3agad, B TOM  4YHCIE,
IPEAIOJIararoX HECKOJIBKO [IaroB PEIICHHS;

(bopMyIHpOBAThH B MPOCTEHUIINX CITydasiX CBOWCTBA U MPU3HAKU QUTYD;

JI0Ka3bIBaTh T€OMETPUYECKUE YTBEPKICHHS;

BIAJIeTh  CTaHIAApTHOM  Kiaccudukaumedl  1wiockux  ¢uryp  (TpeyroJibHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBce1HeBHO KU3HU U IPU U3YYEHUH JPYTUX MPeIMETOB:

UCIIOJIb30BaTh CBOMCTBA T'€OMETPUUYECKUX (UTYD IS PELICHHS 3a1a4 MPaKTHIECKOTO
XapakTepa 1 3aaa4 U3 CMCKHBIX OUCIUIIIINH.

I/ISMBPCHHH H BBIYUCJICHUSA

OnepupoBaTh NpeACTaBICHUAMH O JJIHMHE, IUIOIAAN, 00beMe Kak BeluuuHamu. [IpuMeHsTs
teopemy [ludaropa, hopmynsl miomanu, o0bemMa MpU PEHICHUA MHOTOIIATOBBIX 3ajad, B
KOTOPBIX HE BCE JJAHHBIE MPEACTABICHBI SIBHO, a TPEOYIOT BHIYUCIICHHI, ONlepUpoBaTh Oojee
IMIUPOKUM KOJIMYECTBOM (OPMYJ JUIMHBI, TUIOIIAAU, 00beMa, BBIYUCIATh XapaKTEPUCTUKU
KoMOuHaMii Guryp (OKpy>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYUCISATH PACCTOSIHHS MEXITY
burypamu, mpuMeHsATh TPUTOHOMETPUYECKUE (POPMYIIBI TSI BRIYUCICHUH B O0JIee CIIOKHBIX
Clly4asix, IPOBOAUTH BBIUMUCIEHUS HA OCHOBE PABHOBEJIUKOCTU U PABHOCOCTABIEHHOCTH;
IPOBOAMTH IIPOCTHIE BBIUMCIEHUSI HA O0BEMHBIX TENaXx;

dbopMynupoBaTh 3aa41 Ha BEIYUCIICHUE AJIMH, IO 1 00BEMOB U pelaTh UX.

B noBce1HeBHOM KU3HU U PU U3YYeHUH APYTUX MPeIMETOB:

MIPOBOJUTH BHIYMCIICHHS HA MECTHOCTH;
MPUMEHSTHh (OPMYIIBI TIPU BBIYUCICHUAX B CMEKHBIX YUeOHBIX MpPEAMETax, B OKpyKarolei
JIEUCTBUTEIILHOCTH.

I'eomeTpnyeckue mocrpoeHus

N300paxkaTh reoMeTpruuecKre GUrypsl o TEKCTOBOMY U CHMBOJIbHOMY ONMCAHUIO;
CBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasx,
BBIIIOJIHATH IIOCTPOCHUS TPEYTOJBHUKOB, IIPUMEHATH OTACIIbHBIE METOIBI IIOCTPOCHUI
LHUPKYJIEM U JJUHEUKOW U TPOBOJUTH MTPOCTEUIINE UCCIIETOBAHNS YHACIIA PEILICHNN;
n300pakaTh TUIIOBbIE IJIOCKUE (PUTYpPBl U 0ObEMHBIE TeJIa ¢ MOMOIIBIO MPOCTEUIIINX
KOMITBIOTEPHBIX HUHCTPYMEHTOB.

B noBceHeBHOM KU3HU M NIPH U3YYEHUH APYTUX NPEIMETOB:

BBINOJIHATH MPOCTEHIIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIUMBIE B PeaTbHOM JKU3HHU;
OILICHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAOILIEr0 MUPA.

IIpeoGpa3oBanusn

OnepupoBaTh MOHATHEM JBUXKEHHS U TpeoOpazoBaHus NoA00HsA, BIAJeTh NpUEMaMU
NOCTPOCHUS PUTYP C UCIOIB30BAHUEM JBMKEHUM M IipeoOpa3oBaHuil MOA00Ms, TPUMEHATh
MOJIyYE€HHBIE 3HAHUS U ONBIT MOCTPOCHUM B CMEXHBIX MPEeIMETax U B pealibHbIX CUTYalUsIX
OKpPYXKaroIllero MUpa;

cTpouth (Qurypy, momoOHYIO JaHHOW, TIONB30BATHCA CBOWMCTBAMH TOAOOUS IS
000CHOBaHUS CBOWCTB GUTY;

MPUMEHSTh CBOMCTBA JBIKEHUH MJii TPOBEICHHS MPOCTEUIINX OOOCHOBAHWUN CBOMCTB

buryp.

B noBceHeBHOM KU3HU M NIPU U3YYeHUH APYTUX NPeIMETOB:



e  MPHUMEHATH CBOICTBA ABWXCHUN U MPUMEHSTH 110100ME I TOCTPOCHUN Y BEIYUCIICHU.

BekTOpbI M KOOPAMHATHI HA IIOCKOCTH

e  OmnepupoBaTh MOHATUSAMHU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEICHUE BEKTOpA Ha
YHCIIO, YIOJI MEXIY BEKTOpaMH, CKaJISPHOE IPOM3BEACHUE BEKTOPOB, KOOPAMHATHI Ha

IJIOCKOCTH, KOOPAUHATHI BEKTOPA;

e  BBINOJHATH JEHCTBUSA HajJ BEKTOpPaMHU (CIIOKEHHUE, BBIYUTAHHE, YMHOKEHHE Ha YHUCIIO),
BBIYUCIIATh CKAIIPHOE IPOM3BENCHUE, ONPEIEIATh B IPOCTEUIINUX CIydasX YroJl MEXAY
BEKTOPAMH, BBIIOJHATH PA3JIOKECHUE BEKTOPA HA COCTABIAIOLIUE, IPUMEHSATD IOJIyYCHHBIE
3HaHUS B (pu3HKe, MOJIb30BAThCA (POPMYIION BBIYMCICHHUS PACCTOSIHUS MEXIY TOUKAMH I10

HU3BCCTHBIM KOOpJMHATAM, UCIIOJIb30BATh YPABHCHUA (bI/Il"yp IJId pCUICHUA 3aaa4;

. IMPUMCHATH BCKTOPLI U KOOPAWHATHI IJIA PCHICHUA I'COMETPUUCCKHUX 3ada4 HA BBIYHCIICHHUC

JUIMH, YTJIOB.
B noBce1HeBHOM KU3HU U NPU U3yYeHUH APYTUX MPeIMETOB:

e  HCHOJB30BATH MMOHATHUS BEKTOPOB M KOOPAMHAT JUIS pEIICHUs 3a7ad o (usuke, reorpadpuu

" Ipyrum y‘le6HBIM npeaMeTam.

I/ICTOPI/IH MaTeMaTUKH

o  XapakTepu30BaTh BKJIAJ BbIAAIOIINXCS MATEMAaTUKOB B Pa3BUTUE MAaTEMaTUKU U UHBIX
HaY4HbIX o0JacTeii;
e  IIOHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu.

MeTtoanl MAaTEMATHKH

o I/ICHOJIBSYSI HU3Y4YCHHBIC MCTO/bI, IPOBOAUTH JOKA3aTCIILCTBO, BBIMIOJIHATE OIIPOBCPIKCHUC,
o BLI6I/IpaTb HU3YUCHHBIC MECTOAbBI U UX KOM6I/IHaI_[I/II/I IJIA pCIICHUA MAaTCMATUYICCKUX 3a1a4;

o HCIIOJB30BaTh MAaTCMAaTHYCCKHUEC 3HAHUA JJIsI OIMMCaHHUA 3aKOHOMCpHOCT€I71 B OKPY)KaIOHIeﬁ

HeﬁCTBHTCHBHOCTH " IPOU3BCACHUAX UCKYCCTBA,
J MNPUMCHATH HpOCTCI\/JIIHI/Ie IIporpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHUKAIUOHHBIC
CUCTCMEI ITPU PCHICHUH MATEMAaTUYICCKUX 3a/1a4.

COAEPKAHUE YYEBHOI'O ITPEAMETA

1. BekTopbl. MeToa KOOpAUHAT

[Tonsitue BekTOpa. AOCONIOTHAs BeIMYMHA M HampaBieHHE BekTopa. PaBeHCTBO

BCKTOPOB. CrnoxeHne 1 BRIYUTAHHIE BCKTOPOB. YMHOXKEHIE BCKTOPOB. VYMHOXEHHE BCKTOpa

Ha 4YuCJIO. KOJ'IJ'II/IHCapHBIC BCKTOPBI. Paznoxxenue BCKTOpa 1O KOOPAMHATHBIM BEKTOpAM.
KOOp,Z[I/IHaTBI BCKTOpA. HpOCTCﬁIHPIC 3aladyi B KOOpJAWHATaXx. ypaBHCHI/IC OKPY’KHOCTH U

IPSIMOA.

2. CoOTHOLIEHHSI MeXKIy CTOPOHAMM W YIVIaMH TpeyroibHuka. CkajsipHoe
Npou3BeeHNe BEeKTOPOB

CI/IHYC, KOCUHYC HW TaHI'CHC YTIJIa. TCOpCMBI CUHYCOB U KOCHUHYCOB. Pemenue
TPCYIrOJIbHUKOB. CooTHOIICHUS MCXKAY CTOpOHAMU U YyTJIaMU TPCYTrOJIbHUKA. CKaHHpHOC

MMPOU3BCACHUC BECKTOPOB U €TI0 MIPUMCHCHUC B TCOMECTPUYCCKUX 3a/lavyax.



3. Jl1MHA OKPYKHOCTH M IUIOIIA/Ib Kpyra

[TpaBuiibHBIE MHOTOYTrOJABHUKU. OKpYKHOCTHU: OIMCAaHHAs OKOJIO IIPaBUIIBLHOTO
MHOI'OYI'OJIbHUKA U BIIMCaHHAas B Hero. [locTpoeHue npaBUiIbHBIX MHOTOYTIOJIbHUKOB. J{iI1MHa
OKPYKHOCTH M IUIOIIAb KpyTa.

4. IBuxenune

OTtoOpakenue miockoctd Ha ceds. [lonarue nexkenus. OceBas U LIEHTpalibHAS
cummeTtpus. [lapamienbHblii mepeHoc U moBopoT. HanoxeHus 1 JBUKEHHUSL.

5. [loBTOpeHue Pemienre miaHUMETPUYECKUX 3a]1a4.

TEMATUYECKOE IVTIAHUPOBAHUE

Temarnueckoe  mMIaHUpOBAaHUE  pa3pabOTaHO C  Y4E€TOM  IpPOrpamMMbl  BOCIHUTAHUS.
[Ipenycmotrpensl nenoBble Urpbl «BeKTOp — HM3BECTHBIM M HEU3BECTHBIN», «3aueM HYXKHbI
KOOp/AMHATBI?», MPAaKTUKyM B rpynnax «Pemm TpeyronbHUK!», TBOpYeckas paboTa B mapax

«IIpaBriIbHBIE MHOT'OYTOJILHUKHU Y, TPYNIIOBBIE IPOEKTHI IPU U3YYECHHUH TEMBI «/[BHIKEHUSI»

Pasgen Tema ypoka

Kon-
BO
yacoB

MoBTOpEHWME Kypca 8 knacca 24 MNosTOpEHVEe

[MoBTOpPEHNE

[MoHsATMe BekTopa. PaBeHCTBO BEKTOPOB.

OTknagpiBaHune BEKTOopa oT OaHHOM TOYKM

CyMMa [BYyX BEKTOpOB.

I I

masa IX. BekTopbl 84
3akoHbI croxeHus BeKTopoB. NMpasuno

napannenorpamva

BbluntaHune BEKTOpPOB

YMHOXEHMEe BEeKTopa Ha Yncrno

CpegHsis nMHUS Tpaneuun

e

KoHTponbHasa pabota Ne 1 no teme:
«BekTopbi»

=

PasnoxeHne BekTopa no ABYyM AaHHbIM
HEKOMIMHeapHbIM BEKTOpaM.

KoopauHaTtbl BekTopa

npOCTeVImMG 3agayun B KoopanHatax

FnaBsa X. MeToq koopauHaT 10y PelueHue 3afa4 METOAOM KOOPAYHAT

PelueHne 3aga4 MeTo4oOM KOOpAMHAT

YpaBHEHME OKPY>KHOCTH

YpaBHeHue npsiMon

I e

YpaBHeHMe OKpY>XHOCTU 1 NpsiMOr. MUHuK-
NPOEKT.

=

PeweHune 3agay no teme «MeTtopq KoopauHaTt»

=

KoHTponbHas pabota Ne2 no teme: «MeTtoz
KoopauHaT»

Mnaea XI. CooTHOLIEHUs Mexay CWHHyC, KOCUHYC, TAHIEeHC, KOTaHreHc yrna

CTOpOHaMM 1 yrnaMmu TpeyronbHuKa. CUHYC, KOCUHYC, TAHTEHC, KOTaHTeHC yrna

CansipHoe nponsseAeH1e BEKTOPOB CUHYC, KOCUHYC, TAHTEHC, KOTaHreHc yrna

14y
Teopema 0 nnowagmn TpeyrosibHUKa

TeOpeMbI CMHYCOB 1 KOCMHYCOB

PeweHune TPEeyrosfibHMKOB

PeweHune TPEeyrosibHMKOB

I I




CkansipHoe Npou3BeaeHe BEKTOPOB

CkanspHoe npovsseaeHne BEKTOPOB

=

PeweHne 3agay

KoHTponbHas pabota Ne3 no teme:
«CooTHOLlEHUSA mMexnay CTopoHamMu u yrinamu
TpeyronbHuka. CkansipHoe npounseeneHme
BEKTOPOB»

Maga XIll. AnuHa oKpyXHOCTK U
nnowagpe kpyra 124

[MpaBuWmbHbIN MHOrOYroflbHUK

Opr)KHOCTb, onncaHHaa OKoJ10 NpaBUITIbHOIo
MHOroyroJfibH1Ka

OKpY>XHOCTb, BNMCaHHas B NpaBUrbHbIN
MHOMOYrosibHUK

dopMynbl AN BbIMUCEHNUS Nnowaan
NpaBUbHOrO MHOTOYroJIbHMKA, €ro CTOPOHbI U
pagMyca BNMCaHHON OKPYKHOCTM

OnunHa oKpyXHOCTH

OnunHa oKpyXHOCTH

Mnowagb kpyra

Mnowagb kpyra. MNpoekT.

S I

PelueHune 3agay no teme: «[nvMHa OKpYXHOCTU
1 nnowaab Kpyra»

PelueHune 3agay no teme: «[nvMHa OKpYXHOCTU
1 nnowagb Kpyra». MuHu - nccrneaoBaHus

PelleHne 3agay no teme: «[nvMHa oKpy>KHOCTU
1 nnowasb Kpyra»

=

KoHTponbHasa pabota Ne4 no teme: «[lnvHa
OKPY>KHOCTW W1 NnoLjagb Kpyra»

Maea Xlll. BmxeHns 84

[NoHATNE ABMXKEHMS

[NoHATNE ABWXKEHMS

MapannenbHbi nepeHoc. MpoekT

MNoBoporT. NpoekT

PelwweHne 3agay no teme: «[JBMXKEHUSA»

PeweHune 3agad no teme: «[BmKeHUA».

PeweHune 3agay no teme: «[BUXEHUS»

I I R

KoHTponbHasa pabota Ne5 no teme:
«[BMXEHNA»

=

maBa 14. HayanbHble cBegeHUst N3
ctepeoMeTpun 8 4

MHororpaHHUKK

Tenawn NOBEPXHOCTU BpalleHusa

06 akcrMomax nnaHMMeTpum 2 4

06 akcmnomax nnaHNMMeTpun

MToroesoe nosTopeHue 4 Y

nOBTOpeHMe N3y4eHHOro

PaboTa Hap owmbkamu. PelueHne
YNPaXXKHEHWU 3a Kypc reomeTpun 7-9 knacca
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