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Ilnanupyembie pe3y/ibTaTbl 0CBOCHHUS Y4e0OHOI0 npeaMera, Kypca.

1. JIm4yHOCTHBIE pe3yJbTaThl 0CBOCHHUS NPOrPaAMMBI:

e  HCIOJb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JESATEIBHOCTH U
IIOBCEIHEBHOM JKM3HU JUIS1 MOJIEIMPOBAHUS IPAKTUUECKUX CUTYallM U UCCIIEI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH C UCII0JIb30BAHMEM allapaTa reoMeTpUn

e (opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YI€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronIMXcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO0 HA OCHOBE MOTHBAIIUU K
00y4eHHIO U TIO3HAHUIO, BEIOOPY JajbHEHIIero o0pa3oBanus Ha 0a3e OPUCHTUPOBKU B
Mupe npodeccuit 1 mpohecCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHHUIO
UHIUBUAYAIbHON 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOMUMBBIX
M03HABATEIbHBIX HHTEPECOB

e (opMupOBaHKE LEIOCTHOIO MUPOBO33PEHNUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOU MPaKTHUKU

e (opMupoBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYTHHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MJIQANIMMU B 00pa30BaTEIHHOM, 00IIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKON U IPYTUX BUAAX AESITEIbHOCTH

e YMEHHE SICHO, TOYHO, TPaMOTHO M3JaraTh CBOU MBICIIU B YCTHOM U MUCbMEHHOMU peun,
MMOHUMATh CMBICII IOCTABJIEHHOM 3aj]aui, BRICTpanuBaTh apryMEeHTAlUIO, IPUBOINUTH
MIPUMEPBI U KOHTPIIPUMEPDI

e KPUTUYHOCTbH MBIIIJICHUSI, yMEHUE PACIIO3HABATh JJOTHUYECKU HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTINYATH TUIIOTE3Y OT (aKTa

e KPEaTUBHOCTh MBIIUICHUS, MHUIIMATHUBY, HAXOJUUBOCTh, AKTUBHOCTb [P PEIICHUN
reOMETPUUYECKUX 3a/1a4

e yYMEHHUE KOHTPOJIMPOBATH MPOLECC U PE3YJIbTAT yUeOHONH MaTeMaTHUECKON AEATEIbHOCTH

e CHOCOOHOCTH K SMOI[MOHAJILHOMY BOCHPHUSATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/ad,
pELIeHUH, pacCyKICHHI

2. MeranpeaMeTHbIe pe3yJIbTAThl 0CBOEHUSI OCHOBHOM MPOrpaMMbl NpeACTABJIEHbI B
COOTBETCTBHMH C MOATPYNIAMH YHUBEPCAJbHBIX YUeOHBIX AelcTBUI

Me:knpeaMeTHbie TOHATHSA

B 9 kiacce Ha ypokax reoMeTpHH, Kak U Ha BCeX MpeaMeTax, OyIeT mpoIoihKeHa padboTa 1o
Pa3BUTHIOOCHOB YNTATEIbCKOH KoMmeTeHIHH. O0yJaromuecs OBIaJICIOT YTCHUEM KaK
CpPEICTBOM OCYIIECTBIICHHUS CBOUX JALHEHIINX TUIAHOB: MPOJIOJDKEHHUS 00pa30BaHUs U
camMo00pa30BaHusl, 0COZHAHHOTO TUIAHMPOBAHUS CBOETO aKTYaJIbHOTO U MIEPCIIEKTUBHOTO Kpyra
YTCHUSI.

[Tpu n3yueHnn reoMeTpum 00yJarOIIUECs YCOBEPIICHCTBYIOT PHOOPETCHHBIC HABBIKH PadoThI
¢ ungopmanmeii 1 nononHAT uX. OHU CMOTYT pabOTaTh C TEKCTaMH, IPEOOPa30BHIBATH U
HMHTEPIPETUPOBATH COJCPKAILYIOCS B HUX HH(POPMALIUIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIISITh, AHATM3UPOBATh, 0000IATh U HHTEPIPETHPOBATH
MHGPOPMAIIHIO, COJEPIKAIIYIOCS B TOTOBBIX HH(DOPMAIIHOHHBIX 00BEKTAX;

* BBIJICJISIT TJIABHYIO ¥ H30BITOYHYIO HH()OPMAIIHIO, BBIIIOJIHATH CMBICIIOBOE CBEPTHIBAHHUE
BBIJICIICHHBIX (JAKTOB, MBICIICH; IPEJICTABIIATh HH(DOPMAIIUIO B CXKATOH clI0BecHOU dopme (B
BH/IE TJIaHA WJIM TE3WCOB) U B HATJISHO-CUMBOJIMUYECKOH Gopme (B Bue TaOmHIL, TpadudecKux
CXEM U JHMarpaMm, KapT MOHATUN — KOHIIENITYalbHBIX JUArPAMM, OTIOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JIOTIOHSTH TaOJIUIIbI, CXEMBI, TUAarPaMMBbI, TEKCTHI.

B xonie nzyuenust reometTpun 0O0ydaronuecs: yCOBepUIEHCTBYIOT ONBIT MPOEKTHOM
AeATEeJLHOCTH Kak 0c000i1 popmbl yueOHOMN paboThI, CIOCOOCTBYIOMIEH BOCITUTAHUIO
CaMOCTOSITEIbHOCTH, MHUITUATUBHOCTHU, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBAIIMH U

3¢ deKTUBHOCTH YUeOHOH JeATeIbHOCTH; B X0 PeaTu3allii UCXOJHOTO 3aMbICciia Ha
MPAKTUYECKOM YPOBHE OBJIA/ICIOT YMEHHEM BBHIOMpATh a/IeKBaTHBIE CTOSAIIECH 3a/1a4e CpeCcTBa,



NPUHUMATh PELICHHs, B TOM YHUCIIC M B CUTYyallUsIX HeonpeaeaeHHoctu. OHU MoTydaT
BO3MO’KHOCTh Pa3BUTh CIIOCOOHOCTD K pa3pabOTKe HECKOIBKUX BapUAHTOB PEIICHUH, K TOUCKY
HECTaHIAPTHBIX PEUICHUH, IIOUCKY M OCYIIECTBICHUIO HanOoJee MPUEMIIEMOTO PEIICHHS.
PeryasiTuBHble:

e ompedenamyb LIENb ACITEILHOCTH HA YPOKE C IOMOIIbIO YUUTENS U CAMOCTOSITENIBHO;

e  YUYUTHCS COBMECTHO C YUHUTEJIEM OOHAPYXKHUBATh U (hopMYAUPOBAmb YUeOHYIO NpoDeMY,

e YUUTbCS NIAHUPOGAMb YIEOHYIO JESTEIbHOCTb Ha YPOKE;

*  BbICKA3bIGAMb CBOIO BEPCHUIO, MIBITATHCS MIpearaTh ciocod e€ mpoBepKu (Ha OCHOBE

MIPOJIyKTUBHBIX 3a/1aHU B yYEOHHKE);
e paboTas Mo MpeI0KEHHOMY IUIaHY, UCHOIb3068amb HEOOX0AUMbIE CPEICTBA (YUCOHUK,
KOMIBIOTEP U HHCTPYMEHTHI);

e ompedensimb YCUEIIHOCTh BBIIIOJHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTEIIEM.
CpenctBoM (hOpMHUPOBAHUS PETYISATUBHBIX IEHCTBUN CITyXKaT TEXHOJIOTHUS IPOOIEMHOTO
Jasiora Ha 3Tare U3y4yeHHusl HOBOro MaTepuasa 1 TEXHOJIOTHs OLlEHUBaHU A 00pa30BaTEIIbHbIX
JNOCTHUXEHUH (y4eOHBIX YCIIEXOB).

IIo3naBaTte/bHBIE:

e OpPHUEHTHPOBATHCS B CBOEH CHUCTEME 3HAHUMN: NOHUMAmMb, YTO HYKHA JJOTIOJTHUTEIbHAs

nHpopmanus (3HaHUSA) 171 pelIeHns yueOHOU 3a/1auM B OJIMH L1ar;

e Oenamy TIpeABAPUTENBHBINA 0mMOOp UCTOUYHUKOB UH(DOPMAIINHK [Tl pelieHns yueOHOoU

3a/1auy;

e J100bIBaTh HOBBIE 3HAHUS: HAX0OUMb HEOOXOIUMYIO HHPOPMAIUIO, KaK B YUeOHHKE, TaK

Y B TIPE/ITIOKESHHBIX YIUTEIIEM CIIOBAPSX, CPAaBOYHMKAX M HHTEPHET-Pecypcax;

e J100bIBaTh HOBBIE 3HAHUS: U36IeKamsb NHGOPMaLIMIO, TPEJICTABICHHYIO B pa3HbIX (popmax

(Tekct, TabyuIla, cCXema, WILTIOCTPAIUS U IIp.);
nepepadbaTbIBaTh NOJYYEHHYIO HH(OPMALIMIO. Habn0o0ams u
oenams CaMOCTOSATENbHBIE 661600b1. CpeICTBOM (OPMHUPOBAHUS NT03HABATEIbHBIX JEHCTBUI
CIY’KUT Y4eOHBII MaTepuai U 3alaHus yueOHHMKa, 00eCieunBaroIKe IEPBYIO JIUHUIO PA3BUTHS —
yMEHHUE OOBSICHATH MUP.

KomMMyHMKaTHBHbBIE:

e JIOHOCHUTB CBOIO MO3UILHMIO JI0 APYTUX: 0QhOopMIsimb CBOIO MBICIIb B YCTHON M MHCbMEHHOM

peun (Ha ypOBHE MPEIOKESHUS HIIM HEOOJIBIIIOTO TEKCTA);

e  CIyIIATh ¥ IOHUMATb peub Opyeux,

e BBIPA3UTENBHO YUMAMb U NEPecKa3vbléams TEKCT;

e gcmynamo B Oecelly Ha YPOKE U B )KU3HH;

e COBMECTHO 0o208apusamucs O IPaBUiIax OOLICHUS U MIOBEACHUS B ILIKOJIE U CJIEI0BAThH

uMm;

e YUUTBCS 6bINOIHAMb PA3IUYHBIE POJIM B IPyIIIE (JMAEpa, UCTIOJIHUTENS, KPUTHKA).
CpencrBoM (hopMUpOBaHHUS KOMMYHUKATUBHBIX IEHCTBUH CIIy’KaT TEXHOJIOTHUS IPOOIEMHOTO
auasnora (moOyXIaromMi U MOABOSIIUI TUaIor), TEXHOJIOIHS TPOAYKTUBHOIO UTEHUS U
opraxHu3zanus paboTbl B MajbIX I'pynmax.

3. IlpeameTHbIE pe3yJabTaThl 0CBOEHHUSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl

BhinmyckHUK Hay4duTCs (JUIs UCHOJIb30BAHUS B IOBCEITHEBHON )KM3HU U 00OeCIIeYeHUs
BO3MO’KHOCTH YCIIEIIIHOTO MPOJIOJKEHUSI 00pa3oBaHMs Ha 6a30BOM ypOBHE)
I'eomeTpuuyeckue purypbl
e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMHU F€OMETPUIECKUX (DUTYD;
e H3BJIEKaTh MH(OPMAIIMIO O TEOMETPUUYECKHUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKaxX B
SIBHOM BHJIE;
e TPHUMEHSATH JUISl pelIeHHs 3a/1a4 TeOMEeTpHUecKie (PaKThl, €CIIM YCIOBUS UX IPUMEHEHUS
3aJjaHbl B IBHOH (opme;



e pemiath 3a/1a4M Ha HAXO0XJACHUE TEOMETPHUECKUX BEIMYHH 10 00pas3Iam Ui
ANrOpUTMaM.

B noBceaHeBHOI :KU3HM U TP M3YyYEHUU JAPYTUX PeAMETOB:

e  HCIOJH30BATh CBOKWCTBA T€OMETPUUYECKUX (PUTYp AJIS PEIICHUS TUTIOBBIX 33134,
BO3HUKAKIIUX B CUTyallMsAX [TOBCEAHEBHOM KU3HHU, 3374 IPAKTUUYECKOTO COJEPKAHUSL.

HN3mepeHus u BbIYMCIEHUSA

e BpINonHATE U3MEpPEHHE IJIMH, PACCTOSHUMI, BEJTUYUH YIJI0OB, C TOMOIIBIO HHCTPYMEHTOB
JUIS U3MEPEHUM JUTUH U YIJIOB;

e MPUMEHATH GOPMYIIBI IEPUMETPA, TUIOIIATH ¥ 00beMa, TUIOIIAHN IIOBEPXHOCTH
OT/AENbHBIX MHOTOTPAHHUKOB MPY BBIYMCIICHUSIX, KOT/1a BCE JIAaHHBIE UMEIOTCS B
YCJIOBUH;

e mpumeHsATb Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS JIJIsS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, IUIONIAJEH B MPOCTEUIINX CIydasX.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:

e  BBIYHCIISTH PACCTOSIHUS HA MECTHOCTH B CTAHIAAPTHBIX CUTYAIUsX, TUIOIIAN B
MPOCTEHIINX CITydasiX, MPUMEHSTh GOPMYJIIbI B MPOCTEUIIUX CUTYALIUSIX B MIOBCETHEBHOM
JKU3HU.

I'eomeTpuyeckue npeodpazoBaHus

e Crpouts Gurypy, CHMMETPUUHYIO JaHHOH (UTYpPE OTHOCUTEITHHO OCH U TOYKH.
B noBceaHeBHOI :KU3HU U TPH U3YyYEHUU APYTUX MPeIMETOB:

e  pacmo3HaBaTh JIBIPKEHHE 0OBEKTOB B OKPYKAIOIIEM MUPE;

e pacmo3HaBaTh CHMMETPHUUYHBIE GUTYPHI B OKPYKAIOIIIEM MHUPE.
BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBath Ha 0a30BOM YPOBHE MOHITUSIMU BEKTOP, CyMMa BEKTOPOB, TIPOU3BEICHUE
BEKTOpa Ha YUCJIO0, KOOPJIMHATHI HAa TJIOCKOCTH;

e ONpENeNsATh MPUOJMIKEHHO KOOPIUHATHI TOUKH IO €€ N300pakKeHUI0 Ha KOOPAMHATHON
IIOCKOCTH.

B noBceHeBHOM KU3HN U NPU U3YyYEeHUM APYTUX MPeAMETOB:

e  HCMOJIb30BATh BEKTOPHI ISl PEIICHUS MPOCTEUIIINX 3a/1a4 Ha OMPEIETICHUE CKOPOCTH

OTHOCHTEIBHOTO JBWKCHUS.
HcTropust MaTeMaTHKH

e OnuckIBaTh OT/IECIbHBIC BHIIAIOIIMECS PE3YJIbTAaThl, MOJYYCHHBIE B XOA€ PA3BUTHS
MaTEMaTUKU KaK HayKH;

e 3HATh MPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM U
BCEMUPHOU UCTOPHUEH;

e [OHMMATh POJIb MAaTEMAaTUKH B pa3BuTuu Poccuu.

Metoabl MATEMaTHUKH

e Bp1Ouparh moaxo i N3y9eHHBI METO/T IS PEIICHHS N3Y4CHHBIX THIIOB
MaTeMaTHYEeCKUX 3aJ1a4;

o [IpuBOoANTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKpYXkKarolen
JNEHUCTBUTEIBHOCTH U IPOU3BEACHUSIX UCKYCCTBA.

e  BBINMYCKHUK MOJIYYUT BOZMOKHOCTh HAYUUTHCS (7151 0OecrieueHus BO3MOKHOCTH
YCIIEUTHOTO MPOI0JDKEHUSI 00pa3oBaHus HAa 6a30BOM U YTITyOJIE€HHOM YPOBHSIX)

I'eomeTpnyeckue Gpurypbi

e OmnepupoBarh NOHITUSIMU T€OMETPHUECKUX PUTYD;

e  W3BIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BHIBATh HH(POPMAIIHIO O TEOMETPUIECKIX
¢burypax, nIpeJCcTaBIeHHYIO Ha YepTexax;

e TMPUMEHSATh TeOMEeTpUYecKre (PaKThl VI PEIICHUS 3a7a4, B TOM YHCIIE,
MPEANOJIararluX HECKOJIBKO 1Iar0OB PELIEHNUS;

e (GopMynupOBaTH B MPOCTEHIINX CIydasX CBOMCTBA U MpU3HAKU UTYD;

e JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS;



e BIAJETh CTAaHAAPTHOH Kiaccuukanueit miockux Guryp (TpeyroJbHUKOB U
YETBIPEXYI'OJIbHUKOB).
B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:
e  HCHOJBH30BATh CBOWCTBA FT€OMETPUUYECKUX (PUTYD JUIS pelIeHus 3a/1a4 IPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX AUCLUIIINH.

N3mepenust u BbIYMCICHUS
e OmnepupoBarh NPEACTaBICHUIMHU O JIMHE, IUIOIa 11, 00beME KaK BEJIMYUHAMM.
[Tpumensite Teopemy [Iudaropa, hopmysnsl miomanu, ooGbemMa pH perIeHAN
MHOTOIIIArOBBIX 33/1a4, B KOTOPHIX HE BCE JJaHHbIE NIPEACTABIIEHBI IBHO, @ TPEOYIOT
BBIUMCIICHUH, OTIEPHPOBATH 00JIee MUPOKUM KOJTHMYECTBOM (hOPMYJT JITHHBI, TIOIA]IH,
00beMa, BBIYHCIIATH XapaKTePUCTHKH KOMOUHAIMHA GUTyp (OKpYKHOCTEH 1
MHOTOYT'OJIbHUKOB) BBIUUCIISITh PACCTOSIHUS MEXTy (PUTypamu, IPUMEHSATh
TPUTrOHOMETpHUUECKHE (HOPMYIIBI 1711 BEIUUCICHUN B 00JI€€ CIIOKHBIX CIIydasXx,
MIPOBOJIUTH BHIYMCIIEHUSI HA OCHOBE PABHOBEJIMKOCTH M PAaBHOCOCTaBJICHHOCTH;
e TMPOBOJUTH MPOCTHIE BBIUNCICHUS HA OOBEMHBIX TENAX;
e (opMynMpoBaTh 33a4M HA BBIUMCIICHUE JUIMH, IUIOAAeH 1 00bEMOB U pelliaTh UX.
B noBcegHeBHOM JKU3HM U NPH U3YYEeHUH APYTUX NPeIMeTOB:
e IPOBOJUTH BHIUMCICHUS HA MECTHOCTH;
e MPUMEHATH (OPMYJIbI IPU BBIYUCICHUAX B CMEKHBIX YIEOHBIX ITpeIMETax, B
OKpYXarollen JENCTBUTEIbHOCTH.

I'eomeTpuyeckue nocTpoeHust
e U3oOpaxars reomerprdeckne GUTYPHI IO TEKCTOBOMY ¥ CHMBOJILHOMY OIHCaHHMIO;
e CcBOOOJIHO ONIEPHPOBATH YESPTSKHBIMA HHCTPYMEHTAMH B HECJIOKHBIX CITyJasX,
e BBINOJHATH IOCTPOCHUS TPEYTOJILHUKOB, IPUMEHSTH OTAEIbHBIE METO/ bl TOCTPOCHUIA
LHUPKYJIEM U JTMHEUKON ¥ TPOBOJAUTH MPOCTEMIIINE UCCIETOBAHUS YUCIa PEIICHUN;
e  U300paxaTh THIIOBBIC TUIOCKUE GUTYPHI U OOBEMHBIC TEJIa C TTOMOIIBIO MPOCTEHIITIX
KOMITbIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
e BBINOJHATH MPOCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIE B PEAIbHOM KU3HU;
e OLIGHUBATh Pa3MePbl peabHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.

IIpeoOpa3zoBanusi
e OmnepupoBaTh NOHATHEM JIBIKCHHS U ITPe0oOpa30BaHUs M0I00HS, BIAIETh IPUEMAMHU
HoCTpoeHus (GUTyp ¢ UCTIOIB30BaHUEM JBHKCHUH U IPeoOpa3oBaHMi 1101001,
IPUMEHATH [TOJTy4E€HHbIE 3HAaHUS U ONBIT OCTPOCHHH B CMEKHBIX ITPEAMETax U B
PEATBbHBIX CUTYaLUAX OKPYXKAIOLIETO MHpa,
e CcTpouTh HUTYpy, MOJOOHYIO JTAHHOM, TTOJIF30BATHCS CBOMCTBAMU OO0 IS
000CHOBaHMSI CBOMCTB GUryp;
e TPUMEHSATH CBOWMCTBA JBIKCHUH VISl IPOBEICHUS MPOCTEHITNX 000CHOBAHUIT CBOWCTB
dburyp.
B noBceHeBHOI KU3HU M IPH M3YYEeHHH APYTUX MPeIMETOB:
e TPUMEHSATH CBOWMCTBA JBIKCHUN M IPUMEHSATH M0J00HE TS IOCTPOCHHI M BEIYUCICHUI.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH
¢ OmnepupoBarh NOHATUSIMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, TPOM3BEICHUE BEKTOPA
Ha 4HCJII0, YIOJl MEX1y BEKTOpaMH, CKaJIIPHOE ITPOU3BENECHNE BEKTOPOB, KOOPAUHATHI HA
IJIOCKOCTH, KOOPANHATBI BEKTOPA;
e BBINOJHATH ACHCTBUS HaJl BEKTOPaMH (CJI0KEHUE, BBIUNTAaHUE, YMHOXKEHUE Ha YHUCIIO),
BBIYHCIIATH CKAISIPHOE NIPOU3BEACHUE, ONIPEAEIAT B MPOCTEUIINX CIY4astX yroJl MEexXay
BEKTOpaMH, BBITIOJHATH Pa3I0’KEHNE BEKTOPA HA COCTABJISIOIINE, IPUMEHSTh



MOJIyYCHHBIE 3HAHUS B (PU3HUKE, OIB30BATHCS (POPMYIION BHIYMCICHUS PACCTOSHUS
MEX]ly TOYKaMH 110 M3BECTHBIM KOOPJAMHATAM, HCIIOJIB30BaTh YpaBHEHUS QUTYD VIS
peuieHus 3aaad;

e IIPUMEHATH BEKTOPHI U KOOPAUHATHI JUIs PELIECHUs FE€OMETPUUECKHX 3a/1a4 Ha
BBIYMCIICHUE JJIMH, YIJIOB.

B noBceaHEeBHOM KU3HU U NIPH U3YYEHHUHU APYTUX NPeIMETOB:

e  HCIOJb30BaTh MOHATHS BEKTOPOB U KOOPJIMHAT JJIsl pELIeHUs 3a/1a4 110 (PU3HKeE,

reorpaduu U APYrUM y4eOHBIM MTPEIMETaM.

HcTopust MaTeMaTHKH
. XapaKTepI/I?:OBaTI) BKJIaJ BBIAAIOIIUXCA MATCMATHUKOB B Pa3BUTUC MATCMATUKH U MHBIX
HAyYHBIX 00acTeif;
° IIOHUMATB POJIb MATCMATHUKU B pa3BUTUU Poccum.

Metoabl MATEMATHKH

o Hcrnons3ys u3y4eHHbIE METO/bI, IPOBOJIUTH JOKA3ATEIbCTBO, BBIIIOJIHATh
OIIPOBEPIKEHUE;

e BBIOMpPATh U3YUYEHHBIE METOAbl M X KOMOWHALIMY JIJIs1 pELICHUS] MAaTEMaTUYEeCKUX 3a/1a4;

e  WCIOJIB30BAaTh MaTEMATUYECKHUE 3HAHUS VISl ONTMCAHUS 3aKOHOMEPHOCTEHN B
OKpYXKarollel TEHCTBUTEIBHOCTH U IPOU3BEACHUSAX HCKYCCTBA;

e IIPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEJICTBA U AEKTPOHHO-KOMMYHHUKAI[UOHHBIE
CUCTEMBI IPH PEICHUU MAaTEMaTUYECKUX 3a/1a4.

*pelaTe mIpocTeiine mIaHuMeTpUYECKUe 3a7a4u B IPOCTPAHCTBE.



Conepxxanue yueOHOro npeamera, Kypcea.

1. Bextopsl. Meton koopanHaT

Bexkrop. Jnuna (Moayns) BekTOopa. PaBeHCTBO BEKTOPOB.

Onepanuuy HajJ BEKTOpaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA Ha
YUCIIO, Pa3lodiceHue.

[IpuMeHeHne BEKTOPOB K PELICHUIO 3a1a4: CPEAHSASA JIMHUS TPAIICIIUH.

Koopaunats! BekTopa. Pemenue npocreimux 3aad B KOOpAUHaTAaXx.

Konnuneapuvie sekmopul. Ilpoexyus na oco. Paznooicenue sekmopa no KooOpOUHamusim
ocAM.

Ypaeuenue npsamou u okpysrcrnocmu.

OcHoBHas 11e51b — c(OPMUPOBATH OHATHE BEKTOPA KaK HANPABIECHHOIO OTpe3Ka, 0Ka3aTh
y4daluMcs IpUMEHEHNE BEKTOpa K PELIEHUI0 TPOCTEHIINX 3a1ay.

2. CooTHolIEHUS MEXAy CTOPOHAaMHM U yriamMH TpeyrosbHuKa. CKalspHOE IpPOU3BEIECHUE
BEKTOPOB.

Cunyc, xkocunyc u TaHrerHc yria ot 0° mo 180°; mpuBeneHue K OCTpOMY YIiy.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECCTBO. DOpMysbl, CBA3BIBAIOIINE CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC OJTHOTO U TOTO e yTJa.

dopmyna, BelpaXkarolias IIIONIalb TPEYroJbHUKA Yepe3 JABE CTOPOHBI U YrOJ MEXIY
HUMMU.

TeopeMa KOCHMHYCOB M T€OpEMa CUHYCOB; IMMPUMEPHI UX MMPUMEHCHUA IJIA BBIYUCICHUA
3JIEMEHTOB TPEYroJIbHUKA.

CkansipHO€ MPOU3BEICHUE BEKTOPOB. YTOJ MEXAY BEKTOPAMH.

OcHOBHasi 1eTb — TMO3HAKOMUTH YYaIllUXCAd C OCHOBHBIMHM aJTOPUTMaMU pPELIEHUS
MIPOU3BOJILHBIX TPEYrOJbHUKOB.
3. JlinHa OKPYXKHOCTH M IUIOILIA/b Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH.

Bnucanusie u onucannvie OKpyICHOCMU NPABUTLHOSO MHO20Y20NbHUKA.

@dopmysibl, BeIpaXKaroliue IUIOoNalb IPaBUJILHOTO MHOTOYIOJIbHUKA Yepe3 MepuMeTp U
paanyc BOUCAHHOU OKPY>KHOCTH.

Ilocmpoenue npagunbHvIX MHO20)20TbHUKOS.

Jnuna okpyxHoctu. Yucio 7.

[Tnomaap kpyra u MIoma s CEKTopa.

OcHOBHas 11eJIb — PACHIUPHUTh U CUCTEMATU3UPOBATh 3HAHUS YUaAITUXCS 00 OKPYKHOCTSIX
U MHOTOYTOJIbHUKax. B 3Tol Teme yuariuecss 3HAKOMSTCS C OKPY)KHOCTSIMHU, BIIMCAHHBIMU B
MpPaBUJIbHBIE MHOTOYTOJIbHUKH, U OKPYXXHOCTSMH, ONUCAaHHBIMH OKOJIO  IPaBHJIBHBIX
MHOTOYTOJILHUKOB, U UX cBoiicTBamMu. [Ipu 3TOM BoCIipou3BeIeHUS JOKA3aTENbCTB 3TUX TEOPEM
MO>KHO He TpebOBaTh OT BCEX YUaAIIUXCA.
4. JlpmxeHue

Ipumepwr osudicenuti hueyp.
IapannenvHulil nepeHoc u no8opom.

OcHOBHas 1leb — MO3HAKOMUTH YYAIUXCS C TOHSATHEM [BUYKEHUS Ha IUJIOCKOCTHU:
CUMMETPUSMHU, apaJUIEIbHBIM [IEPEHOCOM, IIOBOPOTOM.

[TonsiTHe 0TOOpakeHUS MIIOCKOCTH Ha ce0sl KaK OCHOBBI JIIsl BBEJICHUS TIOHATHUS JIBUKCHUS
paccMaTpuBaeTCS Ha WHTYUTUBHOM YPOBHE C INPHUBJICYECHHUEM YK€ H3BECTHBIX YYALIMMCS
MOHATUH OCEBOM M LEHTPAIBHOW CHUMMETpUHU. M3ydeHue NMOHATUS IBWXKEHUS U €r0 CBOMCTB
JlaeTCs B 03HAKOMUTEIBHOM ILIaHE.



TemaTHyeckoe IVIAHUPOBAHME € YKA3AHUEM KOJIMYECTBA YaCOB, 0TBOAUMBIX
HA OCBOEHME KAKI0H TEMBI.

Ne HanmenoBanue pasznennos, Tem KosmmuectBo | KoHTpOJIBHEIE
n/n 4acoB paboThI
1 | BroaHoe nmoBTOpEeHNE 2
2 | Bexropsl. MeTo KoopuiHAT 18 2
4 | CoOoTHONIEHUS MEXAY CTOPOHAMHU U 11 1
yIIIaMHU TPEYroJbHUKA
5 | JlmuHa OKpYKHOCTH U IUIONIA/Ib Kpyra 12 1
6. | dBmxeHus 8 1
7. | HavanmpHBIC CBEICHUS U3 CTEPEOMETPHH. 8
8. | O0 akcroMax TUTAHUMETPUH. 2
9. | IloBTopenwue. Pemenue 3amau 9 1
Htoro vacos 68 6




KaJIeH}IapHO — TEMaAaTHYIECKOEC IJIAHUPOBAHHUE

Ne Tema ypoxka Homarnee [ara no many Hata daktuuecku
ypoKa 3a/laHue
BBoiHOE noBTOpEHME
1 [ToBTOpEHME. [1.41-46
TpeyronbHUKN 3aaun Ha TOTOBBIX
geprexax
2 [ToBTOpEHUE. [1.41-46
YeThlpexyroJIbHUKH. 3a7a4u
Bekropsl. MeTon
KOOpJIMHAT.
3 [Tonsatue BexTOpa, I1.76, 77 Ne 739, Ne
PaBEHCTBO BEKTOPOB. 741
4 CymmMma nByx BekTtopoB. | I1.79 — 81, Ne753,
3aKOHBI CIIOKCHUS 759 (6)
CyMMa HECKOJIbKHX
BEKTOPOB
5 Brruntanue BeKTOpoB I1.82, 3 757, 763(a,
r)
6 YMHOXEHHE BEKTOpa I1.83, Ne776
Ha YHCIIO0
7,8 [TIpumenenne BexktopoB | I1. 84, Ne 788, 778
K pEIICHUIO 3a/1a4
9 Cpennsist TuHUS I1. 85, Ne793,799
Tpaneuuu
10 KontponbHas padoTa OcHOBHBIC
Nel OIpeaeseHus ,
hopmyIbI
11 Paznoxenue BekTopa I1.86, Ne916,915
0 IBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
12,13 | KoopauHaThl BEKTOpa I1.87, Ne918,919
I1.88, No931,933
14,15 | IIpocreiimue 3agaun B | [1.89 , Ne946,947
KOOpJMHATaX I1. 89, Ne948
16 VYpaBHEeHUE TUHUU Ha I1. 90,91,
MJI0CKOCTH. YpaBHeHHE | Ne966,968
OKPY>KHOCTH.
17,18 | YpaBHeHHE NPSIMOIA. I1.92,Ne972, 976

YpaBHeHHUs NPAMOU U
OKPYKHOCTH

I1.92, Ne978,979




19

Pemenue 3amau

I1. 86 — 92 , 3amaun

20 KontponsHas padora Ne | OcHOBHBIE
3 OTIpe/IeICHNUS

21 CuHyc, KOCUHYC H I1.93,Ne1012
TAHTCHC yIJIa.

22 Teopema o TuromIau I1.96, Ne1020, 1021
TPEYroJbHUKA

23 I1.97,Ne1025
Teopema cuHyCOB

24 Teopema KOCHHYCOB [1.98,Ne1025

25 COOTHOIICHUS] MEXKTY I1. 97, 98, 3agaun
CTOPOHAMH U yTJIAMU
TPEYroJbHUKA

26-28 | Pemenue I1.99, Ne1026
TPEYTrOJIHLHUKOB.

N3mepurenbHble
paboTHL.

29 Yron Mmex Ty I1. 101, 102,
BEKTOPAMH . Ne1039(k,3),
CkamsipHoe 1040(m,e)
MIPOU3BEICHUE
BEKTOPOB

30 CkamsipHoe I1. 103, 104,
MIPOU3BEICHNE Ne1044(6,B),
BEKTOPOB B 1047(0, B)
KOOpAHMHATAX.

31 Kontponbhas padora Ne | OcHOBHBIE
3 omnpeneacHus
JlnmuHa OKPY)KHOCTH U
TUTIOIIA]h Kpyra

32 [IpaBunbHBIC IT. 105, Ne1081
MHOTOYTOJIbHUKU

33 OKpy»XHOCTb, I1. 106, 107
OIHMCaHHAST OKOJIO
MIPABUIIHLHOTO
MHOTOYTOJIbHUKA U
BITMCAHHAs B
MPaBUJIbHBIN
MHOTOYTOJILHUK

34,35 | ®opmynbl ans 11.108,
BeIuMCieHUs Toiomanyn | Nel1087(3,5),
MIPABUIILHOTO 1088(2,5)

MHOTOYTOJIbHUKA, €r0
CTOPOHBI U pajuyca
BITMCAHHOM
OKPYKHOCTH

I1.109, Ne 1090,
1092




36 [IpaBunbHbIE I1.109, Ne1095
MHOTOYT'OJIbHUKH
37,38 | lnuHa OKPYKHOCTH I1.110, Ne1106,
1105(a,0),
1104(a,0,B)
I1.109,110, Ne
1106, 1113
39 [Tnomans xkpyra IL.111, 1116(6),
1117(a)
40 [Tnomanas KpyroBoro I1.112, Ne1127,
CeKTopa 1128
41,42 | Pemrenue 3amau I1. 110-112,
Nel139, Bonpocsl
ctp. 290
43 KonTtponsHas padora Ne | OcHOBHEIE
4 OIpeaeeHus,
(bopMyIbl
JIBr>xeHue
44 Ilonsartue nBMOKEHUS I1.113, 114,
Nel148(a), 1149(a)
45 CBoiicTBa ABMKEHUS II. 114,115,
Nel152(a), 1159
46 Pemenne 3amau I1.114, 115,
Nel156, 1160
47 [TapannensHbIH I1.116, 1165
MIEPEeHoc
48 IToBopoT I1.117, Nel1177
49,50 | Pemenue 3amaq I1.117, 116, Ne1168
I1. 117, 116,
Nel171
51 KontponbHas padoTa OcHOBHbBIC
No5 oIpeeeHus,
hopmyIbI
006 akcuomax
IUIAHUMETPUU
52,53 | O06 akcuomax [Ipunoxenue, m.1
TUIAHUMETPUU [Ipunoxenue, n.2
Havanvshbie cBenieHust
U3 CTePEOMETPHH
54 [Ipeamer I1. 118,119, Ne1189
CTepEOMETPHH.
MHororpaHHuk.
55 [Tpuzma. I1.120, Ne
1199,Ne1200  (a
)
56 [Tapannenenunen I1.121, Ne1193




57 O0béMm tenma. CeoiictBa | I1.122,123,Ne1196,
IIPSIMOYT OJIbHOTO 1197
napajuiesIenunesa.

58 [Mupamuma I1.124, Ne1211

59 Humaamp I1.125,Ne1216,1217

60 Konyc I1.126,Ne1223

61 Cdepa u map I1.127,Ne1226,1227
[ToBTOpenue. Pemenne
3ajad.

62 BexTopst 3amanus OI'D

63 COOTHOIICHUS MEXTY 3amanusa OI'D
CTOPOHAMH U yTIIAMHA
TPEYroJbHUKA

64 YeThIpEXyroIbHUKI 3aganusa OI'D

65 OKpYXHOCTB 3amanus OI'D

66 HtoroBast KOHTpOJIbHAS
paborta Ne 6

67,68 | IloBTOopenue




