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H.TIaHI'IDYEMI)Ie pe3yabTaTbl OCBOECHUSA Y‘-IE6HOI'O IpeagMeTa.

I/IBY‘{eHI/Ie MaTeMaTMKM Ha YPOBHE€ OCHOBHOI'O O6H.l€1"0 o6pasoBaHm[ HallpaBJIEHO Ha
OOCTUXKEHHNEe O6yLIa}OLLU/IMI/ICH JIMYHOCTHBIX, METaIIpegMETHbIX U IpeaMETHBIX O6pa3OBaTeI[beIX
pe3yJibTaTOB OCBOEHMS y‘{86HOI‘O npeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
JIM4HOCTHBIE pe3yJIbTaThl OCBOEHMS IPOrPAaMMBI 110 MaTeMaTMKe XapaKTepU3yIOTCs:

1) MMaTPUOTHUUECKOE BOCIIUTAHNE:

MPOSIBJIEHMEM MHTEpeCa K MPOIIJIOMY ¥ HACTOSIIIIEMY POCCUIICKOV MaTeMaTUKM, [IEHHOCTHBIM
OTHOIIIEHMEM K JOCTVIKEHUSIM POCCUICKMX MATEMAaTUKOB M POCCUMIACKOM MaTeMaTUUeCKOM IITKOJIbI,
K MICTIOJTb30BaHMIO TUX JOCTVMKEHUI B IPYTUX HayKax U MPUKIAOHBIX chepax;

2) rpaXAaHCKOE U yXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHMIO OOSI3aHHOCTEN TpakIaHMHA WM peansaluy €ero IIpas,
MpeICTaB/IEH)EM O MaTeMaTMYEeCKMX OCHOBaX (PYHKIMOHMPOBAHMS PA3INUHbBIX CTPYKTYD, SIBJIEHU,
Mpoleayp I'PaskJaHCKOro obiecTBa (Hampumep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO
3TUYECKUX MPO6JIeM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHMEM JOCTVDKEHMII HayKu, OCO3HAHVEM
Ba>XHOCTU MOPAJIbHO-3TUYECKUX ITPUHLUIIOB B JE€ATEJIbHOCTU y‘-IéHOI‘O;

3) TPYZ,0BOE BOCTIMTAHME:

YCTAHOBKOM Ha aKTMBHOE ydYacTHe B pelIeHMM MPaKTUUEeCKUX 3aJad MaTeMaTUueCcKOu
HaIpaBJIeHHOCTY, OCO3HaHMEM BAXHOCTM MaTeMaTM4eCKOro 0Opa30BaHMSI HA IMPOTSIKEHMM BCEN
SKU3HU IJIS1 YCHEITHOV TPodeCcCHOHaTbHON JesiTeTbHOCTY UM Pa3sBUTMEM HEOOXOOMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M ITOCTPOEHMEM WHAWBUIYAJIbHOM  TpPaeKTopuyu  OOpas3oBaHusS U
SKU3HEHHBIX IJIAHOBC YUETOM JIMUYHBIX MHTEPECOB ¥ OOIIECTBEHHBIX MOTPEGHOCTEN;

4) 3CTEeTUYECKOE BOCITMTAHHUE:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTETMUYECKOMY BOCHPHMSITHIO MaTeMaTUUYEeCKUX
0OBEKTOB, 3aay, pPeIleHnil, pacCy>kKAeHMI, YMEHNIO BUIETh MaTeMaTUYeCKie 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) LIEHHOCTHY HayYHOT'O ITO3HAHUS:

OpMeHTallMell B [eSITeJbHOCTY Ha COBPEMEHHYIO CHUCTeMY HayuyHbIX ITIpelCcTaB/ieHMi1 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTMS YeJOBEKa, NPUPOAbI ¥ OOIIEeCTBa, I[MOHMMAHUEM
MaTeMaTMUeCKOM HayKu Kak cdepbl YeIOBEUeCKOM MAesSTeJIbHOCTM, I3TAalloB €€ pasBUTUS U
3HAUMMOCTY [JI1 PasBUTMS LIMBWIN3AIMM, OBJIAIEHMEM SI3bIKOM MaTEMAaTUMKMU M MaTeMaTU4ecKOi
KyJIbTYpOM KakK CpPEICTBOM IIO3HAHMS  MMpA, OBJIAAEHMEM MPOCTEMIIMMM  HaBbIKAMMU
MCCJIeIOBATENIbCKOI esITeTbHOCTY;

6) (dusmnueckoe BocmuTaHMe, HOpMMUpPOBaHME KYJIbTYpPbI 3MOPOBbS M SMOLMOHAJIBHOTO
6yaronoyryumns:

TOTOBHOCTBIO MPUMEHSITb MaTeMaTMUyeCKye 3HaHWS B MHTEpPecax CBOEro 370POBbS, BeIEeHMS
3I0pOBOro obpasa >XU3HM (3TOpPOBOe NuTaHKe, COATAaHCHMPOBAHHBIN PEKMM 3aHSITUM UM OTHbIXa,
peryisipHas ¢usMueckas aKTMBHOCTb), C(POpPMIUPOBAHHOCTBHIO HaBbIKa pedJieKCUM, IpU3HAHMEM
CBOErO IpaBa Ha OIIMOKY M TaKOI'o JKe IpaBa IPyroro 4YeioBeKa;

7) SKOJIOTMYECKOE BOCIIATAHME:

OpI/IeHTaLLMeﬁ Ha IIpMMEHEeHMe MaTeMaTUdYeCKUx 3HAHU OJIs1  pelieHusi 3aJauB obJactu
COXPaHHOCTYM OKDYXKAloIlleii Cpefibl, TJIAHUPOBAHMSI TIOCTYTNKOB M OIEHKM WX BO3MOKHBIX
NOC/IeNCTBUI [J11 OKPY’KaIOIeli Cpefibl, OCO3HAHMEM TJIOBATbHOTO XapakTepa SKOMOTMYecKUX
po6JieM 1 MyTeil UX PelleHmus;

8) afanTanmsa K M3MEeHSIOIMMCS YCIOBUSIM COLMAIbHOM M IPUPOIHOM CPebl:

TOTOBHOCTBIO K [EMCTBUSIM B YCJIOBUSX HEOIPENeJEHHOCTM, IOBBIILIEHUIO YPOBHSI CBOEN
KOMIIETEHTHOCTM 4Yepe3 IIPaKTUUYEeCKYIO OedTe/IbHOCTb, B TOM YMCJI€ YMEHME YUUTbBCA Yy OPYIUX
JIIOZIel, MpuoGpeTaTh B COBMECTHOM OesITeJIbHOCTY HOBbIe 3HAHMSI, HAaBbIKM M KOMIIETEHLIMM U3
OIIbITA APYTUX,;



HEeoOXOIMMOCTbIO B (hOPMMPOBAHMM HOBBIX 3HAaHMIA, B TOM 4mucjae (QopMyanpoBaTh UIEN,
MOHSITUSI, TUIIOTE3bl 00 OOBEKTax M SIBJIEHMSX, B TOM UMCJIE paHee He M3BECTHbIX, OCO3HABATh
neuImUTbhl COOCTBEHHBIX 3HAHMI ¥ KOMITETEHTHOCTEN, TIJIAHMPOBATh CBOE Pa3BUTHE;

CIOCOOGHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPMHMMATb CTPECCOBYIO CUTYAIMIO
KaK BbI30B, TPeOYIONMI KOHTPMEpP, KOPPEKTHPOBAaTb IIPUMHMMAEMble peILIeHUs] U eCTBUS,
(hopmMyIMpOBaTh U OLIEHMBATh PUCKU U MTOCIENCTBYSI, POPMMUPOBATH OIIbIT.

METAIIPEIMETHBIE PE3VYJIbTATBI

B pesysbraTe OCBOEHMSI MPOrpaMMbl IO MaTeMaTHKe Ha YpPOBHE OCHOBHOTO OOGIIEro
obpasoBaHusi 'y oOyyaroilerocsi OyayT chopmupoBaHbl ~MeTanpeaMeTHbIe  pe3yJIbTaThl,
XapakTepusyioIllyecss  OBJAJIeHMEM  YHUBEPCAIbHBIMM  IO3HABATEJIbHBIMM  JI€VICTBUSIMM,
YHUBEPCAJIbHBIMY KOMMYHMKATMBHBIMM EMCTBUSIMM ¥ YHUBEPCAJbHBIMU  PETYJISITUBHBIMU
IeVICTBUSIMU.

ITosHaBaTe/NbHbIE YHMBEPCAJILHBIE YUeOHbIE AECTBUSA

Ba3oBble jjornyeckyue geimcTBus:

BbIABJIATD M XapaKTE€PM30BATb CYHIECTBEHHbIC IIPM3HAKM MaTEeMaTUYECKUX O6'b€KTOB,
MMOHSITUI, OTHOIIEHMII MEXKOY TMOHATUSIMM, (OPMYJMPOBATh  OIpene/ieHus  IOHSITHM,
YCTaHABIMBATh CYIIECTBEHHBI  IPU3HAK  KIaccMuKamym, OCHOBaHMS IJISI OOOOIIEeHUST U
CpaBHEHMSI, KPUTEPUM IIPOBOAMMOIO aHa/IN3a;

BOCIIpMHMMATD, ¢)opmym/1p0BaTb nu Hp606paBOBbIBaTb CY)KOEHMA: YTBEepAUTEJIbHbIE U
OTpuliaTeJIbHbI€, eIMMHMYHbIE, YaCTHbIE 1 O6H_U/Ie, YCJIOBHBIE;

BbISIBJISAITD MaTeéMaTU4YeCKMe 3aKOHOMEPHOCTM, B3aMMOCBS3M U IIPOTUBOPEUYMAB q)aKTaX,
OAHHbIX,  HAOMIONEHUSIX U YTBEPKAEHUSIX, npeaJiaraTh KPUTEPUM [IJIST BbISIBJIEHNS
3aKOHOMEPHOCTEN ¥ ITPOTUBOPEUNIA;

IenaTb BBIBOAbI C MCIIOJIb30BaHMEM 3aKOHOB JIOTMKM, OEIYKTMBHBIX U WHIYKTUMBHBIX
YMO3aK/IIOUeHN I, YMO3aK/IIOUeH!H 110 aHaJIOT UM,

pa3bupaTh  JOKa3aTelbCTBA  MaTeMaTMUeCKMUX  YTBEPKAEHUN (mpsiMble ¥ OT
HpOTI/IBHOI‘O), IMPpOBOAUTDb CaAMOCTOSATE/IbHO HECJ/IOJKHbIE OOKa3aTe/JIbCTBAa MaTeEMaTUYECKUX q)aKTOB,
BBICTPaMBaTh apryMEeHTALMIO, MPUBOAMUTL TIPUMEDPbI ¥  KOHTPIPUMEDPbI, OOOCHOBBIBATDH
COOCTBEHHbIE PACCYKIEHNSI;

BBIOMPATh CIIOCOO pellieHust yueOHOM 3aaum (CpaBHMBATh HECKOJIbKO BapMaHTOB peIIeHMs],
BbIOMpATh HanboJIee MOAXOASIINI C YIETOM CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

BasoBbie uccienoBarebLCKye OeiCTBUS:

MCITO/Ib30BaTh BOIPOChI KaK MCCJIEIOBATENbCKUI MHCTPYMEHT MO3HaHus, (GOpMYJIMpPOBaTh
BOITPOCHI, (QUKCUPYIOIINE IPOTUBOpeUne, IIPobIeMy, CaMOCTOSITE/IbHO YCTaHaB/IMBATh MCKOMOE U
IaHHoe, GOpMMPOBATh TUIIOTE3Y, apT'YMEHTHPOBATh CBOIO MO3UIIMIO, MHEHE;

MPOBOAUTbL II0 CaMOCTOSTEJIbHO COCTABJIEHHOMY IIJIAHY HECJIOXKHBIM  3KCIIEPUMEHT,
HeOOJIbIIIOE  MCC/IeNOBaHMe [0 YCTAHOBJIEHMIO OCOOEHHOCTEN MAaTeMaTMUYeCKoro OObeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSITeJIbHO (OPMYJIMPOBATh OOOGIIEHNUST ¥ BBIBOAbI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJII0IeHusI, UCCAeNOBaHMs, OLIEHUBATh JOCTOBEPHOCTb IIOJIYUEHHbBIX Pe3yJbTaTOB, BHIBOJOB MU
00O0ObIIIEeHNI;

IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE ITPOILECCa, a TaK)Ke BbIABUT'ATb ITPEAITIOJIOKEHNUA O €eTro
Pa3BUTUN B HOBbBIX YCJIOBUAX.

Pabora ¢ uadpopmanmein:
BBISIBJISITD HEIOCTATOYHOCTD M U3OBITOYHOCTD uHpopManuM,  JaHHBIX,
HEOOXOAVMBIX [IJIsI pelleHus 3aauit;

BBIOMPATh, AHAJIU3MPOBATh, CHUCTEMATU3MPOBATH ¥ WHTEPIPETUPOBATb  MHGPOPMALINIO
PasIMYHBIX BUIOB U (GOPM MpenCTaBIeHNS;

BbIOMpaTh (opMy mpeacTaBieHuss MHOOPMaLUM ¥ WUTIOCTPUPOBATh pelllaeMble 3aJauu
cxeMaMM, JyarpaMMaMu, MHOM rpadyuKoi U UX KOMOMHALIVSIMU,



OIleHMBATh HANEKHOCTb MHMOpMAIMM TIO KPUTEPUSIM, IPEIJIOKEHHBIM YUYUTENIeM WIn
chopMyIMPOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHbIE YHUBEPCAIbHBIE YUEOHbIE AEMCTBUS:

BOCIIPMHMMATh ¥ (OPMYJMPOBATh CYKHOEHUSI B COOTBETCTBUM C YCAOBUSIMM U LIEJISIMU
O6U_[eH]/I51, SICHO, TOYHO, I'PDAMOTHO BbIpa)KdTb CBOIO TOYKY 3pE€HMSA B YCTHBIX M IMMCbMEHHbBIX
TEeKCTaX, JaBaTh MMOSCHEHMS 110 X0y PellieHns 3aaui, KOMMEHTUPOBATh TIOJTyUeHHbIIi Pe3y/IbTaT;

B Xofe OOCYXIeHMsI 3amaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAeMOM TeMbl, ITPOOJIEMbI,
pellraeMoy 3afayy, BbICKa3bIBaTh MIEM, HalleJIeHHble HA TOMCK peIleHMs, COMOCTABJSITh CBOU
CY>KIOAeHIusd C CY>KOCHUSAMM OPYI'MX Y4YaCTHMKOB OHMajyiora, 06HaI)Y)KI/IBaTb pasmmume M CXoOCTBO
MO3ULINIA, B KOPPEKTHOM hopMe GopMyIMpOoBaTh pa3HOIIacKsl, CBOM BO3PaKeHMST;

MPEeNCTAB/ISITh Pe3yJbTaThl pelleHus] 3aJaul, SKCIIepUMEHTa, MCC/IeOBaHUs, IPOeKTa,
CaMOCTOSITeJIbHO BBIOMPATh GopMaT BBICTYIIEHNUSI C YUETOM 3a1au Mpe3eHTauyuu U 0coOeHHOCTen
ayIUTOpUN;

IIOHMMAaTb M MCIIOJIb30BATh IIpEMMYIIECTBaA KOMaH,ELHOIL/'I n I/IH,EU/IBI/I,ELYHIIBHOI‘/’I pa6OTbI npn
peunieHnmn yqe6HbIX MaTeMaTU4YeCKIMX 3aaay;

MPMHMMATh 1I€JIb COBMECTHOM [IesTeJIbHOCTM, IIJIAHMPOBaTh OpraHu3alyio COBMECTHOM
paboThI, pacrpenessiTb BUIbI paboT, MOroBapMBaThCs, OOCYKIATh IMPOIECC U Pe3yIbTaT PabOTHI,
00001aTh MHEHMST HECKOJIbKUX JIIOMEN;

y4yacTBOBaThb B TPYMHIOBbIX (opMax paboThl (06CYKIeHus, OOMEeH MHEHMUSIMM, MO3TOBbIE
LITYPMbI ¥ IPyTHE), BBITIOJHATh CBOIO YaCTb PabOThl M KOOPAMHMUPOBATb CBOUIEUCTBUS C APYTUMMU
yIeHaMM KOMaH[Ibl, OIIEHMBAaTh KauyeCTBO CBOEro BKJAZa B OOIIMI MPOAYKT IO KPUTEPUSM,
chopMyIMpPOBaHHBIM YUaCTHUKAMM B3aMMOJEMCTBUS.

PerynsituBHbIE YHMBEpCAJIbHbIE yUeOHBbIE HEACTBUS

Camoopraumsanysi:

CaMOCTOSITE€JIbHO COCTaBJISATh IJIaH, aJTOPUTM pellleHus 3amaun (WM ero 4acTh), BbIOMPATh
Crioco6 pelleHuss C YYETOM MMEIOIIUXCSI pPecypCcoB M  COOCTBEHHBIX BO3MOKHOCTEN,
apryMeHTMPOBATh ¥ KOPPEKTUPOBATh BApMAHThI PEIIEHNI C YUETOM HOBOM MH(pOpMAaInn.

CaMOKOHTpOJIb:
BJIAIETh CIIOCOGAaMM CaMOIMPOBEPKY, CAMOKOHTPOJISI TMpOIlecca M pe3ysibTaTa pelleHust
MaTeMaTUYeCKON 3aJaun;

MpeaBUAETh TPYOHOCTH, KOTOpble MOTYT BO3HMKHYTb IpU peIIleHuyr 3aJauyi, BHOCUThb
KOPPEKTUBBI B [IeITE€IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, HAalIEHHbIX OIMOOK, BbISIBJIEHHbBIX
TPYIHOCTEN;

OIIEHMBATh COOTBETCTBME pe3yjbTaTa [OeSITeJbHOCTM IIOCTABJAEHHOM IIeJIM M YCJIOBUSIM,
OOBSICHITh TIPUYMHBI TOCTVDKEHUS WIM HEIOCTVDKEHMS 11/, HaXOOUTb OIIMOKY, MaBaTb OIIEHKY
MPUOGPETEHHOMY OIIBITY.

I[TPEAMETHBIE PE3VJIbTATbBI
[IpeqMmeTHbIe pe3ybTaThl OCBOEHMS ITPOTpaMMbl YUeOHOTO Kypca K KOHIy OOy4eHus B 9
KJ1acce:

3HaTb TpUTOHOMETpUYEeCKre (GYHKIMM OCTPBIX YIJIOB, HAXOOUTb C MX TOMOIIBIO pa3jIMdHbie
3JIeMEeHTbl TPSIMOYTOJIbHOTO TpeyrojbHMUKa («pellleHre TMPSIMOYTOJbHBIX TPEYTOJbHUKOBY ).
HaxoauTb (C MoMOIIbI0 KaJIbKYJISITOPA) IJIMHbBI U YTJIbI 11 HeTaOJMYHbIX 3HAUEHUA.

ITonb3oBaThCs (l)OpMy.T[aMI/I npmuBeneHmnss M OCHOBHBIM TPUTOHOMETPUUYECKMM TOXXIOECTBOM OJIA
HaXOXXOEeHMsI COOTHOILLIEHU MeXXay TPUroHOMeTPpUUYEeCKMMI BeJIMYMHAMU.

Ncnonb3oBaTh TeopemMbl CUHYCOB M KOCMHYCOB [JiI HAxXOXAEHUSI PasIUUYHbIX 3J1€eMEHTOB
TpeyroJbHuKa («pelleHre TPeyroJbHUKOBY»), MPUMEHSITh MX IIPU peIIeHUM TeOMeTPUUECKUX
3a7au.

BnageTs moHaTHSIMYU ITpeobpa3oBaHms TIOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX GUTYD.
[Tonb30BaThCsI CBOMCTBAMM MOOOMS TTPOU3BOJIbHBIX (DUTYP, YMETb BBIUMCISITD AJIMHBI M HAXOIUTD



yriibl 'y mogobubix ¢uryp. IIpvMeHSITH CBOMCTBA MOJOOMSI B MPAaKTMYECKMX 3amavax. YMeTb
MIPUBOAUTH TIPUMEPbI TIOJOOHBIX (GUTYPB OKPYKAIOIIEM MUPeE.

[Tonb30BaThCS TeOpeMaMy O TPOU3BEIEHNY OTPE3KOB XOP, O IIPOU3BEIEHNM OTPE3KOB CEKYIINX,
O KBajJipaTe KacaTeJIbHOIA.

ITonb3oBaThCs BEKTOpaMM, IIOHMMAaTb X I‘eOMeTpI/I"IECKI/Iﬁ 141 CbI/I?:I/I‘{eCKI/Iﬁ CMBICJI, IIPDUMEHATDb UX B
penieHn reOMeTpmiYeCKmnx u CI)I/IBI/I‘-IeCKI/IX 3agad. HpI/IMEHFITb CKaJIApHOE IIPOMN3BEACHIE BEKTOPOB
OJI1 HaXOXXKOEeHUs OJIMH U YI'JIOB.

ITonb3oBaThCs MEeTOOOM KOOPAMHAT Ha IIJIOCKOCTU, IIPMMEHSTDb €ro B pEIIeHNM IreOMEeTPUYECKUX U
IIPpaKTM4YeCKMX 3aaay.

BHa,ELETb MNOHATUAMM TIIPABUJIBHOTO MHOIOYI'OJIbHMKA, »OJIMHBI OKPY>XHOCTH, OJIMHBI OYI'U
OKPY>XHOCTU U pam/[aHHoﬁ[ MEpbI YyIJia, YMETb BbIUMC/IATH IJIOIIAAb Kpyra M €ro YyacTein.
HpI/IMEHHTb IMMOJIYy4Y€HHbI€ YMEHMS B IIPAKTUYECKUX 3aaaYaX.

Haxomutb ocu (Wi IEeHTPBI) CUMMETPUM GUTYD, TPUMEHSITh IBVMKEHMS IVIOCKOCTUB MTPOCTENIINX
CJTyyasix.

[TpuMeHSITh MOJTyYeHHbIe 3HAHMS Ha MPAKTUKE — CTPOUTh MaTeMaTMyecKyue MOOEeMU A  3aaad
peayibHOV JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUSI C TMPUMEHEHMEM IOJOoOuST U
TPUTOHOMETPUYECKUX QYHKIMN (TTOTb3YSCh, Tle HEOOXOAMMO, KAIbKYJISITOPOM).

Coaep:xanue y4eOHOr0 npeaMera

Ne HasBanue pa3nenoB u rem Kpartkoe conep:kanue Temsl Heobxonumoe
Kypca KOJINYECTBO
4acoB Ha
U3Yy4YEHHE
TEMBI

ITonatne  BekTOopa.  PaBeHCTBO
BeKTOpoB. CrokeHHe | BBIYMTAHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. PasnmokeHue BEKTOpa MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatser Bekropa. IIpocreinmme
3aJa4d B KOOpAUHATax. YpaBHEHUS
OKpPY’KHOCTH M mpsiMoi. [IpuMeHeHue
BEKTOPOB M KOOpPAUHAT IPU PEILICHUU
1. I'nasa IX. BekTopsl 3a7ad4. 8

OcHoeénass  yenb  —  HAy4duTh
YYAIIUXCS BBIOJHATh JIEUCTBUS HAaJ
BEKTOpaMM  Kak  HaIlpaBICHHBIMHU
OTpE3KaAMH, 4TO BAKHO JUTSL
NPUMEHEHHUsT BEKTOPOB B  (DU3HKE;
[IO3HAKOMUTh  C  HCIIOJIb30BAHHEM
BEKTOPOB U MeETOZa KOOPAWUHAT IIPU
pEelIeHNN TEOMETPUUECKUX 3a/1a4.

Ha mnpumepax mnokaspiBaeTcs, Kak
BEKTOPBl ~ MOTYT  IPUMEHATbCA K
2. I'naBa X. MeToa KOOpAMHAT | PELICHUI0 TIEOMETPUYECKUX  3ajad. 10
JemoHCcTpUpyeTcs 3¢ (HEeKTHBHOCTH
pUMeHEeHHsT (HOopMyn Uil KOOpJAUHAT




CepeIMHBI OTPE3KAa, PACCTOSHUSI MEXKIY
TIBYMSI TOYKaMH, ypaBHEHHH
OKPY’KHOCTH U IPSIMOM B KOHKDPETHBIX
TEOMETPUYECKUX 3a/adax, TeM CaMbIM
JaeTcsl TpEACTaBICHUE 00 W3YYCHUU
reOMETPUYECKUX (GHUTyp C TOMOIIBIO
METOJIOB aNreOpBhlI.

I'naBa XI. CooTHOmIEeHHSsI
MeE:KIYy CTOPOHAMM U yIJIaMu
Tpeyrojibauka. CkajsipHoe

npou3Be/ieHHe BEKTOPOB

CuHyCc, KOCHHYC M TaHTEHC YIJa.
Teopembl CHHYCOB ¥  KOCHHYCOB.
Pemenune tpeyronbHukoB. CkaispHoe
IPOU3BEJICHHE  BEKTOPOB U €ro

IIPUMEHEHUE B reOMETPUUYECKUX
3a1aydax.

OcnosHnas yenp — pa3BUTb YMEHUE
y4aluxcs HIPUMEHSTh

TPUTOHOMETPUYECKHI  ammapar mpu
pELICHUH T€OMETPUUECKUX 3ajiau.

CuHyc U KOCUHYC JHO000ro yria ot
0° mo 180° BBOOATCA C IOMOIILIO
€IMHUYIHOM HOJIyOKPY>KHOCTH,
JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB U
KOCMHYCOB U BBIBOJUTCS €IIE€ OJHA
¢dopmyna  IUIOIIAAM  TPEYroJbHUKA
(moJI0BMHA MPOU3BEAEHUS ABYX CTOPOH
Ha CHUHYC yIja MeXAy HHMH). OTOT
anmapar NpPUMEHSAETCS K PELICHUI0
TPEYrOJbHUKOB.

CkanisipHO€ NPOU3BEIECHUE BEKTOPOB
BBOJIUTCS KaK B (u3uKe (Ipou3BeACHUE
JUIMH BEKTOPOB Ha KOCHHYC yIja
MeXIy  HumH).  PaccmartpuBaroTcs
CBOMCTBA CKAJIIPHOTO NPOU3BEACHUSA U
€ro  MpUMEHEHHEe NpU  pEIHICeHUU
reOMEeTPUUECKUX 3ajau.

OcHOBHOE  BHHMMaHuE€  CJELYyeT
YIIEIUTH BBIPA0OTKE MPOYHBIX HABBIKOB
B NPUMEHEHUH TPUTOHOMETPUYECKOTO
anmnapara npu pereHun
TE€OMETPUUYECKUX 3a7ad.

11

I'nasa XII. {nuna
OKPY/KHOCTH U IJIOIIAb

Kpyra

[IpaBunbHbIE MHOTOYT OJIbHUKH.
OxpyKHOCTH, ONMCaHHas OKOJIO
MPaBWIBHOIO  MHOTOYIOJIbHUKA  H
BOucaHHas B  Hero. IlocTtpoenue
IIpaBWJIBHBIX MHOT'OYTOJIBHUKOB. J[1Ha
okpyxkHocTH Ilnmomans kpyra.

Ocnosnas yeip —  PAaClIupHUTHh
3HAHUC ydalluXCsa O MHOTOYTOJIbHUKAX;
PacCMOTpPCTh IIOHATHUA JJINHBI

OKPY)KHOCTH U IUIOHIQAM Kpyra H
(hopMyIIBI 1711 KX BBIYMCIICHHUSL.

B Hayaje TEeMBI JaeTcs
OnpeAcIeHue MPaBUJIBHOTO
MHOTOYTOJIbHHUKA, U PACCMATPUBAIOTCS
TEOPEMBI 00 OKPYKHOCTSX, OMNHCAHUE

12




OKOJIO HpaBI/IJILHOI‘ (0] MHOFOyFOJII:HI/IKa 58
BOoucaggo B Hero. C  OoOMOLIBIO
OMHUCAaHHOM OKPY>KHOCTH  pELIAIOTCS
33/1aud O TOCTPOCHHUHM TPABUIBLHOTO
HIECTUYTOJIbHUKA W NPaBUIBHOTO 2n-
yroJbHUKA, €CIU JaH TPaBUIBHBIA 71-
YT OJIbHUK.

I'naBa XIII. /Ipu:keHue

OtobOpakeHne MIOCKOCTH Ha ceosl.
Iloustue  ABUOKEHUS. OceBast u
LIEHTpaIbHAas CUMMETpPHHU.
[Tapannensubiii  mepenoc. IloBopor.
Hasoxenns u qBrxeHus.

OcHosnas yenrb — TO3HAKOMUTh
YUAIKUXCS C TOHSITHEM JABUXKEHUS U €T0
CBOMCTBAMM, C OCHOBHBIMH BHAAMH
JNBIKEHUM, C B3aMMOOTHOIICHUSIMHU
HAJIOKEHUU U IBUKECHUU.

JIBr>KeHHe TUIOCKOCTH  BBOJUTCSA
KaK OTOOpa’keHHE TUIOCKOCTH Ha ceOs,
COXPAHAIOIIEE  PACCTOSTHUE  MEXKIY
toukamu. [lpum paccmoTpeHun BUIOB
JBI>KEHUM OCHOBHOE BHUMAaHUE
yaensieTcss  TOCTPOEHUI0  00pasoB
TOYEK, MPSIMBIX, OTpPE3KOB,
TPEYrOJIbHUKOB npu OCEeBOIl H
LEHTPAJILHON CUMMETPUSIX,
napajuieIbHOM IepeHoce, moBopot. Ha
3¢ (EeKTHBIX TpUMepax TOKa3bIBACTCS
NPUMEHEHUE JIBMXKEHHUI NMPU PEIICHUN
T€OMETPUUYECKHX 3a/1a4.

I'masa XIV. HauaanHbIe
CBeJleHUS U3 CTepeoMeTPHH

MHOrorpaHHukKkH.

Tena 1 MOBEPXHOCTH BpALLCHMUS.
OcHognasi  yenb —  TIO3HAKOMHUTH
ydaluxcs ¢ MOHSITHEM MHOTIOTPAaHHUK,
ero rpaHu,  péopa, BEpLINHBI,
JUaroHajlld, Kakod  MHOTOIPaHHUK
Ha3bIBAETCS BBIYKJIBIM, YTO Takoe N-
yrojiibHas Ipu3Ma, €€ OCHOBaHMI,
OOKOBBIE TpaHu U OOKOBBIE pE&Opa,
Kakas IpU3Ma Ha3bIBACTCA MNPSMON U
Kakasi HakKJIOHHOM, YTO TaKOe€ BbICOTa
NPU3MBI, Kakas IpuU3Ma Ha3blBacTCA

Tapajuieeune/1oM u Kakou
napaienenunea Ha3bIBAETCS
MPSIMOYTOJIBHBIM;  (POpPMYJIHpPOBaTh U
000CHOBBIBATh YTBEPKIACHUS 0
CBOICTBE yaroHaieu
napajuiefienunena  ©W O  KBajpare
JUAroHaIu NPSAMOYTOJIBHOTO
napajuiefienunena; OOBICHITh, UTO
TaKoe 00BEM MHOTOTPaHHUKA;
BBIBOJUTH (C TIOMOUIBIO TPHUHIIUIIA
Kapanbepn) bopmyny o0BbEMa

IpsAMOYT'OJIbHOT'O MnapauICJICTIMIICAa,




OOBSICHATh,  KaKOW  MHOTOTPAaHHHK
Ha3bIBACTCS TMMHUPAMHUION, UYTO TaKOE
OCHOBaHHUE, BepIlIMHA, OOKOBBIC T'PAHHU,
OOKOBBIE pEOpa W BHICOTA MHUPAMU/IBI,
Kakas nupamuIa Ha3bIBACTCS
NpaBWIBHOK, 4YTO Takoe amnodema
MPaBUIbHON MHPAMHJIbI, [TPUBOIAHUTH
bopmyny 00béMa MAPaMU/IBI,
OOBSICHATh, KaKO€ TeJNO Ha3bIBACTCS
IWIMHAPOM, YTO TakKoe€ €ro Ooch,
BBICOTA, OCHOBAHHs, paanyc, OOKOBas
IIOBEPXHOCTh, 00pa3yromye, pa3BépTKa
O0KOBOM MIOBEPXHOCTH, KaKUMH
dbopmynaMu  BBIpOKAIOTCA O0BEM W
wIomaab  OOKOBOW  IMOBEPXHOCTHU
WIMHAPA, OOBACHATH, KaKoe TeJo
HA3bIBAETCS KOHYCOM, YTO TaKOE €ro
OCh, BBICOTA, OCHOBaHHWE, OOKOBas
MOBEPXHOCTh, 00pa3yronme, pa3BépTKa
OOKOBOI MIOBEPXHOCTH, KaKUMHU
dbopMyllaMi  BBIpQKAIOTCI  00BEM
KOHyca ®  IUIOUIa]b OoKoBOM
NIOBEPXHOCTH;  OOBSACHATH,  Kakas
NIOBEPXHOCTh Ha3biBaeTcs cepoil) u
KaKoe TEJO Ha3bIBAETCS MIAPOM, YTO
TaKO€ paauyc M auameTp chepbl
(wapa), KaKUMH dopmymnamu
BBIPAKAIOTCS 00BEM IIapa M IJIONIA]Ih
cdepsl; n300paXkaTh U PAcIO3HABATH HA
pPHCYHKax TMpHU3My, MapajuieeuIe,
MUpaMHY, HIWIMHJP, KOHYC, IIap

00 akcuomax IIaHUMeETPHUHU

Becena 06 akcmomax reomeTpuu.

Ocnosnas uyenb — paTh Oolee
rIyOOKOe TPEJCTaBICHUE O CHCTEME
aKCHOM TUTAHUMETPU U "
aKCHOMAaTHYECKOM METOJE.

B nmanHo#il Teme paccka3bIBaeTCs O
pa3INYHbIX CUCTeMax aKCHOM
T€OMETPHH, B YACTHOCTH O Pa3TUIHBIX
crocobax BBEJICHUS MOHSITUS
paBeHCTBa QUryp.

IHoBTOpenue. Pemenue
3aj1a4

Ocnosnas yenv. [10BTOPUTH, 3aKPEITUTH
1 00001muTh oOcHOBHBIE 3YH 3a
OCHOBHYIO IIIKOJTY

UTOoro

66

TemaTHuyeckoe NVIAHUPOBAHUE

Tema ypoxka

KonnuectBo
4acoB

I'nasa IX. Bekropsl

84

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. OTKIaibIBAHIE BEKTOPA OT

JTAHHOM TOYKHU.

1




CymMma 1ByX BEKTOPOB. 3aKOHBI CII0KEHHsI BEKTOpoB. [IpaBuio
napajuiesIorpaMma.

CymMmma AByX BEKTOPOB. 3aKOHBI CJIOXKEHUS BEeKTOpoB. [IpaBuio
napajuiesorpamma.

CYMMa HCCKOJIbKUX BCKTOPOB.

Brruntanue BEKTOPOB.

VMHOXEHTE BCKTOpPA Ha YHCJIO

Pemenue 3agay.

@ N oA

[IpMeHeHne BEKTOPOB K PEIICHUIO0 3a]1ay.

I'naBa X. Meroa KoopauHaT

Pa3yioxeHne BEKTOpa 10 IByM HEKOJUIMHEAPHBIM BEKTOPaM.

10,

Koopaunatsl BekTopa.

11,

CBsi3b MEX]1y KOOpJMHATAMU BEKTOpA U KOOPJIMHATAMU €r0 Havana u
KOHIIA.

N A R

12,

IIpocreiimne 3axa4u B KOOpAUHATAX

13,

ypaBHeHI/Ie JIMHHUH Ha ITJIOCKOCTH. YPaBHeHI/Ie OKPY>XHOCTH.

14,

VYpaBHeHust okpyxHoctu. Pemenue 3aiay.

15,

YpaBHenue npsamoil. Pemenue 3agau

16.

Pemenue 3axau.

17,

Pemenue 3agay.

18,

Koumponvnas paboma Ne 1 no meme « Bekmopul. Memoo koopounamy.

I'naBa XI. CooTHOLIEHHS Me KTy CTOPOHAMM M YIJIAMH
TpeyrojibHuKa. CKaJsipHOe IPOU3BeeHHEe BEKTOPOB.

N N e

[y

19,

AHanu3 KOHTPOJILHOM pabOTHI.
CuHyc, KOCHHYC, TAHT'€HC YTJ1a, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO

20

q)OpMy.HBI IMPUBCACHUS. (DOpMy.HI)I JJI1 BBIYUCIICHUS KOOPAUHAT TOYKH

21,

Teopema 0 oA TPEYroJbHUKOB. TeopeMa CHHYCOB

22,

TeopeMa KOCHHYCOB

23,

Pemrenne TpeyrojbHIUKOB

24,

I/ISMepI/ITeHBHHC pa60TBI

25,

Yron Mexay BEKTOpaMH.

26,

CKaJ'IprHOC IMPOU3BCIACHUC BCKTOPOB B KOOpAWHATAX U €TO CBOICTBA

217,

CBoiicTBa CKaJIIpHOT'O INPOU3BCACHU

28,

Konmponvnas paboma Ne 2 no meme « Coomnowenus mexicoy
CMOPOHAMU U Y2TLAMU MPEY20JIbHUKAY.

RlRRPrRrRP R Rk

29,

[IprMeHeHne CKaJsipHOro NPOU3BEICHUS] BEKTOPOB K PELIEHUIO 3a/1a4.

I'nasa XII. /lyiMHA OKPY’KHOCTH M ILIOINAAbL Kpyra

30

AHanu3 KOHTPOJILHOM pabOTHI.
[TpaBuabHBIN MHOTOYTOJIBHUK. OKPY)KHOCTB, OTUCAHHAs OKOJIO
MPAaBUILHOTO MHOTOYTOJIbHUKA

31|

@opMyIIbl 1)1 BBIYUCICHUS IIJIOMAAU IIPABUIBHOTO MHOTOYTOJIBHHKA,
€ro CTOPOHBI M painyca BOMCAHHON OKPYKHOCTH

32|

Pemrenne 3am1a4 Ha BEIYKMCIICHUE IJIOIIAIU, CTOPOH IPABUIBHOTO
MHOT'OYTOJIbHHUKA M PaJIiyCOB BIMCAHHOMN W ONHCAHHOW OKPYKHOCTH.

33,

HOCTpOCHI/Ie IMMPAaBUJIbHBIX MHOI'OYI'OJIbHUKOB

34,

JUIMHa OKPY>KHOCTH.

35,

[Tmomane kpyra. [Tnomans KpyroBoro cekropa.

36,

Pemienue 3a1a4 1o teme riaBbl «/[i1MHA OKPY>KHOCTH M TUIOIIA/b
Kpyray.

Rk

37|

Pemenue 3agau

38,

Pemenue 3agau.

39,

Pemrenue 3anau

40|

Pemenue 3agau

PRk




41]

Konmponvnasa paboma Ne3 no meme «/[nuna okpysrcnocmu u niowaos
Kpyea»

I'napa XIII. /IBu:xenust

42|

AHanu3 KOHTPOJIBHOU PabOTHI.
OroOpaxenue miockoctu Ha ce0s. [TonsTue nBmxenus. OceBas u
[IEHTPAJIbHAS] CHMMETPUH.

43|

[TapannensHbIN NTIEpEHOC

44

IToBopoT

45|

Pemrenue 3anau

46,

Pemenue 3agau

47|

Pemrenue 3amau

48,

3ader no TeMe «/{BHKEHUI.

49|

Obobuenue no meme: «/eudxcenusny

I'naa XIV. HauaibHble CBeJleHUS U3 CTEPEOMETPHUH

50

AHanu3 KOHTPOJIbHOM pabOTHI.
[Ipenmer crepeomeTprun MHOrOrpaHHUK.

o1,

IIpusma.

52|

[Tapannenenunen

53]

O0BeM Teia

54,

CBoiicTBa IpAMOYTOJIBHOTO Napajuleenunesia

55|

ITupammpa

T T TS IS

56.

Humnap, Konyc

57|

Cdepa u map

8. O0 akcuomax reoMeTpum

58,

006 akcroMax MJIaHUMETPUU

[EEN

59|

00 akcuomax IUIAHUMCTPUU

[EEN

9. lloBTOopenue. Pemenue 3axau

60,

Htorosoe IIOBTOPCHUC

61,

Hrorosoe noBropenne

62,

Hrorosoe nosropenue

63

Hrorosoe noBropeHne

64,

Hrtorosoe noBropeHne

65,

Hrorosoe nosropenue

66.

Hrorosoe noBropeHne
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