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IlnanupyemMble pe3yjbTAThl 0OCBOEHUs Y4eOHOTo npeamerta «I'emeTpusi-9»

PaGouas Imporpamma obecrneynBaeT AOCTUIKCHHUEC CIICAYIOHIUX PE3YJIbTATOB OCBOCHUSA 06p830BaTCJIBHOI>'I

MIPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHMUs:
JIM4HOCTHBIE Pe3yJIbTATHI OCBOEHHSI IPOrPAMMBbI:

HCIO0JIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHMsI B IMPAKTUUYECKOW AEATEIbHOCTH M IOBCEAHEBHOU
KU3HU U1 MOJEIUPOBAHUSA IPAKTUYECKUX CUTYallM W HCCIENOBaHUSA IIOCTPOEHHBIX MOJECIEH ¢
HCIIOJIb30BAaHHUEM aIlllapaTa reOMEeTpUn

(opMHpOBaHKHE OTBETCTBEHHOIO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH OOYYaroluxcs K
CaMOpPa3BUTHUI0O M CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO M IIO3HAHUIO, BBIOODPY
JanpHeiero ooOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B Mupe mnpodeccuii U NpodeccHOHAIBHBIX
MIPENNOYTEHNH, OCO3HAHHOMY MOCTPOCHUIO MHANBUIyaJbHOM 00pa30BaTENbHON TPAEKTOPUU C YUETOM
YCTOMYUBBIX TIO3HABATEIBLHBIX HHTEPECOB

(hopMHpOBaHHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HayK{ U OOIECTBEHHOM MPAKTUKH

(hopMHpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILLEHUH U COTPYJHUYECTBE CO CBEPCTHUKAMU,
CTapIIUMHU M MJaJIIMMU B 00pa30BaTeNIbHOW, OOIIECTBEHHO IMOJIE3HOH, yueOHO-HCCIe10BaTeIbCKOH,
TBOPYECKOM M IPYTUX BHUJIAX JESATEIBHOCTU

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOU MBICIU B YCTHOM U NUCBMEHHOU P€4H, IOHUMATh CMBICT
ITOCTaBJIEHHOM 3a7]a4M, BBICTPAUBATh apTyMEHTALNIO, IPUBOJUTE IPUMEPHI U KOHTPIPHUMEPHI
KPUTUYHOCTb MBIIUICHHs, YMEHHUE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3BbIBAHUSA, OTJIMYATH
TUNOTE3Y OT akTa

KpEaTUBHOCTb MBIIICHUS, UHUIUATUBY, HAXOJIYUBOCTb, AKTUBHOCTb IIPU PEIICHUU I'€OMETPUYECKUX
3a1a4

yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yJIbTaT yUeOHOH MaTeMaTHu4ecKoi 1eATeIbHOCTH
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e CHOCOOHOCTP K OSMOLMOHAJIBHOMY BOCIPHATHIO MaTeMaTHMYeCKMX OOBEKTOB, 3ajad, pelIeHHH,
paccyXIeHuit

2) MeranpeaMeTHble pe3yJbTAThl OCBOEHHSI OCHOBHOM NMPOrpaMMbl MpPeACTaBJIeHbl B COOTBETCTBUHU C
NOArpyNIaMM YHUBEPCAIbHBIX Y4eOHBIX el cTBHIl

Me)KIIpe[lMeTHble INOHATHUA

B 9 knacce Ha ypokax reoMeTpuu, Kak U Ha BcexX ImpeaMeTax, Oy/ieT MpooikeHa padoTa Mo pa3BUTHIO OCHOB
YUTATEeNbCKO KoMmeTeHUHH. OOydarolrecss OBJIAJCIOT YTEHHUEM KaK CPEACTBOM OCYILIECTBICHHUS CBOMX
JabHENIINX TUIaHOB: MPOJOJKEHHUSI 00pa30BaHUsI U CaMOOOpa30BaHUs, OCO3HAHHOIO IUIAHUPOBAHUS CBOETO
aKTyaJIbHOTO M MEPCIIEKTUBHOIO KPyra YTCHUSI.

[Ipy wu3ydyeHUM TreoMeTpUr OOYyYAIOIIUECs] YCOBEPIIECHCTBYIOT NPUOOpPETEHHBIE HABBIKH PadoThl ¢
uHpopMmanueid 1 nonoiHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMH, NMPEOOPa30BBIBATh U MHTEPIPETUPOBATH
COZIepIKALTYIOCS B HUX MH(POPMAITUIO, B TOM YHCIIE:

* CUCTEMAaTH3UpPOBaTh, CONOCTABIATh, AaHAJIM3UPOBATh, O000OINATH M HHTEPHPETHPOBATH HHPOPMALUIO,
COJIEpIKally0Cs B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTAX;

* BBIJCIATh IJIABHYI0O U M30BITOUHYIO HH(OPMAIMIO, BBIIOJHATH CMBICIOBOE CBEPTBHIBAHHUE BbIJEIEHHBIX
(bakToB, MBICIEH; MPEACTaBIATh HH(OPMALIUIO B CXKATOM clIoBecHON ¢opMe (B BUE MJIaHA WK TE3UCOB) U B
HATJSITHO-CUMBOJIMYECKO (opme (B Buae TaOmui, rpadUvyeckux CXeM W JIuarpaMM, KapT TMOHSATHH —
KOHIENTYaIbHBIX IUArpPaMM, OITIOPHBIX KOHCIIEKTOB);

¢ 3a110JIHATHh U JOIIOJIHATDH T8,6JII/IIII)I, CXCMbI, JUarpaMmbl, TCKCTHI.
Pery.]'lﬂTHBl—[bIe:

e onpedenams 1Eb NEITEIBHOCTH HA YPOKE C MOMOIIBIO YUUTENS U CAMOCTOSITEIBHO;

e  YYHUTHCS COBMECTHO C yUUTEIIeM OOHAPYKHUBATh U YopMyIuposams y4ebHyo npooiemy,

e  YUHTBCS NIAHUPOBAMb YIEOHYIO IEATEIbHOCTh Ha YPOKE;

e 8bICKA3bI6AMb CBOIO BEPCUIO, MBITATHCS IMpejylaraTb Crnocod e€ MpoBepKH (Ha OCHOBE MPOTYKTUBHBIX
3a/laHui B y4eOHHUKeE);

e paloTas Mo MPEUIOKEHHOMY IUIAHY, UCHOIb306amMb HEOOX0AUMBIE cpe/icTBa (Y4eOHUK, KOMIBIOTEpP U
UHCTPYMEHTBHI);

e onpedensamy YCIEUIHOCTb BBIMOJIHEHUS CBOETO 3aJIlaHUs B IUAJIOTE C YUUTEIIEM.

CpenctBoM (GOpMHUPOBAHUS PETYIATUBHBIX JIEHCTBUN CIY)KaT TEXHOJIOTHS MPOOJIEMHOTO JHajiora Ha dTare
M3YYEeHUS HOBOTO MaTepHalia U TEXHOJOTHS OLIEHHBAaHUS 00pa30BaTENbHBIX JOCTUKEHHUH (Yy4EOHBIX YCIIEXOB).

ITo3HaBaTeabHBIC:

e OpPUEHTHPOBATHCS B CBOEH cHUCTeMe 3HAHUI: nOHUMamb, YTO HY)XXHA JONOJHHUTEIbHAs WHGoOpMalus
(3HaHwUs) 1S peleHus yueOHOM 3a/1auu B OJIMH IIIar;

e Oenamy TIpEeIBAPUTENBHBIA 0mM6OOp UCTOYHUKOB HH(POPMAIIUHU IS pelIeHus] yueOHOH 3a/1a4H;

e 100bIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOAMMYIO HH(MOpMAalMI0, Kak B Yy4yeOHHMKE, TaK H B
MIPEIOKEHHBIX YUUTEIIEM CIIOBApsIX, CIPAaBOYHHUKAX U MHTEPHET-pecypcax;

e 100bIBaTh HOBbIE 3HAHUS: U361eKamb UHPOPMAIINIO, IMPEACTaBICHHYI0 B pa3HbIX (opmax (TEKCT,
TabauIa, cXxemMa, WITICTpalys U JIp.);

e mepepabaThIBaTh MOJYYCHHYIO HHPOPMALUIO. HaO.1100amy U 0elams CaMOCTOSATENbHBIE 8b1600bl.



CpenctBoM (opMUpOBaHHS TO3HABATEIBHBIX JEHCTBUU CIY’)KUT Yy4eOHBIH MaTepuan M 3aJlaHus
y4ueOHHKa, 00€CIIEYNBAOIINE TIEPBYIO TUHUIO PA3BUTHS — YMEHHUE OOBSICHATH MHUP.

KomMMmyHnKaTHUBHbBIE:

e JIOHOCHUTH CBOIO TO3UIHUIO JO APYTHX: 0)OpMAsAmMb CBOIO MBICIh B YCTHOW M NMHUCBMEHHOW peud (Ha
YpOBHE NPEIOKESHHS UM HEOONBIIIOTO TEKCTA);

e  CIyLIATh ¥ IOHUMATb peyb Opyeux,

e BBIPA3UTENBHO YUMAamsb U NepecKa3vbléams TEKCT,

e gcmynamo B Oecelly Ha ypOKE U B )KU3HU;

e COBMECTHO 00208apuéamucs O MpaBuiax OOLUICHUS U MOBEACHUS B IIKOJIE U CIIE0OBATh UM;

e YUMTbCS 6bINOHAMY PA3IUYHBIE POJIU B TPpyIIIE (JIWAEPa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM GpopMUPOBAHUS KOMMYHUKATHBHBIX JICHCTBUI CITy’KaT TEXHOJIOTHS MPOOIEMHOTO JHAIOTa
(moOy»XAaroImui U TOABOASIIUN AUATIOT), TEXHOJIOTHs MPOTYKTUBHOTO YTEHUS M OpraHu3aius paboThl B
MaJIbIX Tpynmnax.

3) IlpenmeTHbIe pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMBbl

o Brnanenue reomeTpu4ecKMMHU MOHATHIMU;

o Brnanenue oCHOBHBIMU MaTeMaTHYECKUMH YMEHHUSMH (COCTABIATH (POPMYJIBI M IPOBOAUTH T10 HUM
BBIUMCIICHUS, pelIaTh TEKCTOBbIE 3aJJauy, UCIOJIb30BAHUE METO/1a KOOPIMHAT Ha MJIOCKOCTH IS
peleHHs 3a/1a9; BEIYUCIISATh T€OMETPUICCKHIE BEIMYMHBI, IPUMEHATh H3y4eHHBIE CBOWCTBA pUryp n
OTHOILLICHUN MEXIy HUMU; H300pakaTh IJIOCKUE U IPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI U UX
KOH(UTypalyu, YUTaTb FEOMETPUUECKUE YEPTEXKHU);

o IIpumenenue npuoOpPETEHHBIX 3HAHUI M YMEHU JUIsl pellIeHHs] TPAKTUYECKHX 3a/1a4.

Ilpeomemmubnie pe3yibmamosl RO UMO2AM U3YUEHUA KAXHCOOU 211A8bL YUEeOHUKA

Tema Yuawueca nayvamcea Yuawuecsa noJjyuam
603MONCHOCHb HAYYUMbCA
Ilpu uzyuenuu Yuawuiica nayuwumcea Yuawuiica nonyuum
memul ® obosnauame  u  u300padxcamov | GOIMOMHCHOCHIL HAYUUMbCA
«Bexmopuoi» 6EKMopbl,
® usobpadcamv  6eKmop, pasHblil ®  081a0emb 8EKMOPHLIM MEeMOoO0OM
OaHHOMY, ons  pewlenuss  3a0a¥  Ha
o cmpoums 6€Kmop, paean? Ccymme eblyucilierHue u aOKCZS’ameJZbCWZSO;
deyx 6€Km0p06, uCﬂOJZb3y}Z npa@uﬂa [ ) npu6pecmu onvim 6blNOoJIHEHUS
mpey201bHUKa, Napaiienocpammd, NPOEKmoe.
Gopmynuposams 30KOHbI
CIIOMHCEHUA,
¢ cmpoumbo CYyMMYy HECKOJIbKUX
6EKMOpOoes, Ucnoiv3ys npaesujio
MHO20Y20IbHUKA,
® cmpoums 6E€KmMop, PagHblil
pasHocmu 08YX 8eKmopos, 08yMs
cnocobamu.
o peuiams ceomempudecKue 3a0aqu
ucnoJjib3oearue ajlieopumma
6blPAINCEHUA uepes oannvie
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BEKMOpbl,  UCNONL3YA  NPABUNA
CIIOJHCEeHUS, BLIYUMAHUS u
VMHOMNCEHUSI eKMOPA HA YUCIIO.
peuiams npocmetiuiue
2eomempuieckue 3adauu,
ONnuUpascL Ha U3yYeHHble CEOUCMEA
8EKMOPO8;

Haxooumso CPEOHIoI0  JUHUIO
mpaneyuu no 3a0aHHbIM
OCHOBAHUSIM.

B noeceoneenoit yncusnu u npu
u3yueHuu Opy2ux npeomemaos:

UCNoIbL306aMb  8EKMOpPbL 014
peuleHus npocmeuwux 3a0ad Ha
onpeoenenue cKkopocmu
OMHOCUMENLHO20 OBUINCEHUS.

Ipu uzyuenuu
memul

«Memoo
Koopounamy

Yuawguiica nayuumcea:

onepuposamuv Ha OA3080M YPOBHE
NOHAMUAMU KOOPOUHAMbL
8eKMOpa, KOOPOUHAMbBL CYMMbL U
PA3HOCMU 8EKMOPOS,
npou3eeoeHUst BeKMopa Ha YUCLO
BbIUUCTAMD KOOPOUHAMbI
8eKMOopa, KOOPOUHAMbBL CYMMbL U
PA3HOCMU 6EKMOPOS, KOOPOUHAMbL
npousseoeHusi 6eKmopa Ha 4ucio,
BLIUUCTIAMD Y20 MENCOY
8eKmopamiu,
BLIYUCTIAMY CKANAPHOE
npou3seoeHue 6eKMmopos;
BLIYUCTIAMb PACCIMOSHUE MEHCOY
MOYKAMU NO U3BECTNHBIM
KOOpOUHAmam,
BLIYUCTIAMb KOOPOUHAMbL
cepeouHvl ompesKa
COCMAeIsiMmb ypasHeHue
OKPYICHOCIU, 3HASL KOOPOUHANbL
YeHmpa u MmoyKu OKPYHCHOCMU,
COCMAsIsiMms ypasHeHue NPsSmotl no
KOOpOuHamam 08yx ee mouex;
pewams npocmeiuue 3a0aiu
Memooom KoopouHam

Yuawuiica noayuum
B6O3MOHCHOCMb HAYUYUMDbCA:
® 081a0€mb KOOPOUHAMHBIM
MemOoOOM peuleHus 3a0ay Ha
8bIUUCTIEHUE U OOKA3AMENbCNBO,
® npuobpecmu onvim
UCNONB308AHUS KOMILIOMEPHBIX
npocpamm OJist AHAIU3A YACTIHBIX
cnyuaes
®  B3AUMHO20 PACNONIONCEHUS.
OKpYJHCHOCIMeEl U NPAMbIX;
® npuobpecmu onvim bINOJIHEHUS
npPOeKmos

Ilpu uzyuenuu
memul
«Coomnouwenus
MeHcoy
CMOopoHamu u
yanamu
mpey2oibHUKa.

Yuawuiica nayuumecesn:

onepuposamuv Ha OA3080M YPOBHE
NOHAMUAMU: CUHYCA, KOCUHYCA U
maueenca yenos,

NPUMEHAMb OCHOBHOE
MpU2OHOMempuiecKoe
MoHCOecmeo npu peueHuu 3a0ay
Ha HaxooicoeHue 00HOU

Yuawuiica nonywum 6o3zmoocnocmeo
HAyYuUmvc:
®  BLIYUCAAMD NIOUAOU PUSYD,
CcOCMAeBeHHbIX U3 08yX U bosee
NPAMOY20/IbHUKOS,
napanienocpammos,
mMpeyeorbHUK08, Kpyea u
cekmopa,
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Ckanapnoe
npousee-oenue
6€KMoposy»

MpU2OHOMEeMpu4eckol GyHKyuu
yepes opyeyio,

®  U3006padcamo Y201 MeHCOY
8EKMOPAMU, GbIYUCTAMb
CKANAPHOE NPOU3BeOeHUe
8eKMOpO8,

®  HAX00UMmMb yeibl MeNCOy
BEKMOPAMU, UCNONL3YS POPMYILY
CKANAPHO20 NPOU3BEOEHUS 8
KOOpOUHamax,

®  NpUMEHAMb MeopeMy CUHYCO8,
meopemy KOCUHYCO8,

®  npumeHsmb popmyny niowaou

1 absina
mpeyeonvhuka: S = 2 ,
® pewams npocmetiuiue 3a0ayu Ha
HaxoxcoeHue CMopoH U y2ios
NPOU3BOILHO2O MPEYeONbHUKA

B noeceonesnon cuznu u npu
u3yueHuu Opyzux npeomemos:

®  BLIYUCAAMb NIOUWAOU
MHO20)20TbHUKO8, UCNONb3VSL
OMHOWEHUS PABHOBENUKOCU U
PABHOCOCMABNIEHHOCIIUL

® npumMeHAmb ancedpauiecKutl u
MPULOHOMEMPUYECKULL
Mamepuan npu peweHuu 3a0ay
Ha 8vblyUCIeHue niowaoetl
MHO20)20/IbHUKOS;

® npuobpecmu onvim NPUMEHeHUs
aneebpauieckozo u
MPULOHOMEMPULECKO20
annapama npu peueHuu
2eoMempudecKux 3a0a4

Ipu uzyuenuu
memul

«/[nuna
OKPYJCHOCIU U
n10WadL Kpy2a)

Yuawuiica nayuumca:

® onepuposamv HA 0A3080M YpOBHE

NOHAMUAMU nPaABUILHO20
MHO20Y20/IbHUKA,

®  npumensms Gopmyny  0na
8bLIYUCTEHUSL Vellad NPABUTLHO2O M-
VeOlbHUKA.

® npumensmv Gopmynvl NIOWAOU,
CMOpOHbL NpaBUIbLHO20
MHO20Y20/IbHUKA, paouyca
BNUCAHHOU u OnUCaAHHOU
OKDPYIHCHOCU,

®  npuMeHams Gdopmynvl  OnuHbl
OKDYIHCHOCIU, OVeU OKPYIHCHOCU,
niowaou Kpyea U Kpy208020
cexmopa.

® UCNnoIL308aMb ceoticmea

usmMepeHuss  OauM, Y2108 — npu
peuleHuy 3a0a4y Ha HAaxoxicoeHue
ONUHbL Ompe3Kd, 2padyCHOU Mepbl
vena;

®  GLIYUCTAMD niowaou
MpeyeoNbHUKO8, NPAMOY20bHUKOS,
mpaneyuii, Kpy2oe u CeKkmopos,

®  GLIYUCAAMb ONIUHY OKPYHCHOCU U
ONUHY Oyeu OKDYHCHOCMU,

®  gulyucIAMb  ONUHbL  JTUHEUHbIX

Yuamuﬁcx noJiyuum 603MO)NCHOCHLb
Hayuumsvca.

®  8b1800UMb popmyny 0
8bIYUCTEHUSA Y2lld NPABUTLHO2O
N-y2onbHUKA U NPUMEHAMb ee 8
npoyecce peuteHus: 3a0ad,

®  1PO6OOUMb OOKA3AMENbCMEA
meopem 0 ghopmyne niowaou,
CMOPOHbL NPABUTLHO2O
MHO20)20/IbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU
OKDPYAHCHOCIU U Ce0CMEULL U3
meopem U NPUMEeHAMb Ux npu
peuieHuu 3a0ad,

® pewams 3a0a4u Ha
00KA3aAMenbCmeo ¢
ucnov3osanuem Gopmyn OnuHsl
OKPYIHCHOCIMU U OJIUHBL OYeU
OKpYAHCHOCMU, POPMYL
niowaoeu gueyp.




JeMenmos guayp u ux yeisl,
UCNONIL3YS U3YUEHHbIE POPMYIIbL.

B noeceonesnon ocusznu u npu
U3YUEeHUU OPY2UX NPEOMEM0E:

® peuamsb npakmudeckue 361661'{14,
CBA3AdHHble C HaxoicoeHuem
ceomMempudecCKux 6ejU4uHn.

Ipu uzyuenuu
membol
«/[eusicenusn

Yuawuiica nayuumecesn:

* onepuposamuv Ha 6A3060M YPOSHE
HOHAMUAMU OMOOPAdICEHUs
NJIOCKOCMU HA Ce0s U O8UNCEHUS,

* onepuposamuv Ha 6A3080M YpOosHe
NOHAMUSAMU 0CEB0U U
YeHmpanbHOU CUMMEMPUl,
napaieibHo20 nepeHocd,
nosopoma,

*  pacnosnasamsv 8UObL OBUNCEHUL,

*  BbINONHAMb NOCPOEHUE
OBUIICEHUTL C NOMOWBIO YUPKYTIAL U
JIUHEUKU, OCYUeCmeIsmb
npeobpazosanue guzyp,

*  pAcno3Haamv no yepmexncam,
ocyujecmaisims npeodpas06ans.
guzyp c nomowwio ocesoli u
YEeHMPATbHOU CUMMEmMpUl,
napaieibHo20 nepeHoca u
nosopoma.

Yuawuiica nonywum eo3moorcnocmep
HAYUUmMbCA:
®  NPUMEHSMb CBOUCMBA OBUNCEHUSL
npu peweHuu 3a0at,
®  NPUMEHAMb NOHAMUSL: 0Ce8asl U
YEHMPANbHAsL CUMMEMPUS,
napaiesibHulil NepeHoc U
nosopom 051 peuleHuu 3a0a4

Ipu uzyuenuu
memul

Yuawuiica nonyuum npeocmagnenus o
npocmeumux MHO202PaAHHUKAX, menax u

NOBEPXHOCMAX 8 NPOCMPAHCIEE, 3HAMb
«Hauanvnoie y
0 Gopmynsl 0115 @bluUCIeHUs naowadel
C6e0€HUA U3 nogepxHocmeti u 00LEM08 mell
cmepeomempuu)
Ipu usyuenuu Vuawuiica nosnakomumcs ¢ 0CHO8HbIMU
memot 00 akcuomamu niaHumMempuu, oOyoem umems
npeocmasieHue 06 OCHOBHLIX IMANAx
akcuomax
pazeumusi 2eomempuil.
njiaarnumempuu
IToémopenue Yuawuiica nayuumes:
Kypca ®  NpUMEHsIMb NPU peuleHul 3a0ay
naanumempuu OCHOBHbLE COOMHOUEHUSL MENCOY

CMOPOHAMU U YeNaAMU
NPAMOY20TbHO20 U NPOU3BOTLHOZO
mMpey2onbHUKA,

®  npumeHsmMsb GOPMYIbl NIOUAOU
mpey2onbHUKA.

® pewamv mpey2oibHUKU C
NOMOWbIO MeopemM CUHYCO8 U
KOCUHYCO8,

®  NpUMEHAMb NPUSHAKU PABEHCMEA
Mpey2oNbHUKO8 NPU peuleHUU
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2eomempuyeckux 3a0ad,
NpUMeHAMb NPUHAKU NOO0OUS
mMpey2oNbHUKO8 NPU peLeHuU
2eomempuyeckux 3a0ad,
onpeoensims 8Ubl
4uemvlpexy20/ibHUKO8 U UX
ceoticmea,

UCNONB308aMb HOPMYIbL NIOWAOel
Queyp 0131 HaxoAHCOeHUsT Uux
niowaou,

BbINOIHAMb YePMedNHC NO YCA0BUIO
3a0au4u, pewams npocmetiuiue
3a0ayu no meme
«YemuipexyzonoHukuy
UCNONIL308AMb CBOLICNBO CHOPOH
uemvlpexy20/1bHUKd, ONUCAHHO20
OKOJIO OKPYIHCHOCIU, CBOUCMEO
V2ll08 6NUCAHHO20
Yyemvlpexy201bHUKA NPU peuleHuu
3a0ay,

UCNONB308AMb POPMYIbL ONUHBL
OKpYIHCHOCIU U OVeU, NIOWAOU
Kpyea u cekmopa npu peuieHuu
3a0ay,

peuiams ceomempuyecKkue 3a0ayu,
ONnuUpasCcy Ha C8OUCM8A
KacamenbHblX K OKPYHCHOCMU,
npuMeHsisi OONOJHUMEbHble
nocmpoenus, aneedpauieckuti u
MPUSOHOMEMPUYEeCKUll annapam,
npo8O0OUMs onepayuy Hao
BEKMOPAMU, BbIYUCTAMb OTUHY U
KOOpOUHAmMul 8eKmMopa, y20.1
MedAHCOY 8eKMOpamu,
PACno3Ha8amsv YpasHeHus
OKpYIICHOCIEU U NPAMOU, YMemb
UX UCNoOIbL3068aMb,

UCNOIb306aMb NPUOOPEmeHHble
3HAHUSA U YMEHUS 8 NPAKMUYeCcKoll
oessmenbHOCmU 018 peuleHus
NPAKMU4ecKux 3a0ay, C65A3aHHbIX C
HAXO0JICOeHUEM 2e0MEeMPUUECKUX
8enUdUH
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BexTopsl (9 4)

Onpenenenne BEKTOpa, Ha4all0, KOHEW, HYJI€BOM BEKTOp, JJIMHA BEKTOPA, KOJUIMHEAPHbIE, COHAIIPABIICHHBIE,
MIPOTUBOIOJIOKHO HAIIPABJICHHBIC, PABHBIC BEKTOPHI. 0003HAUCHUE W U300pakeHNEe BEKTOPOB. OTKIIabIBAHNE
BEKTOpa OT IaHHOW TOYKH.

CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. 3aKOHBI CJIOKEHUS, OIIPEIETIEHUE CYyMMBI, IPABUJIO TPEYTOJIbHUKA,
MpaBuJjIO MapasuienorpamMmma. [loctpoeHne BekTopa, paBHOTO CyMME JIByX BEKTOPOB, UCIIOJIb3Ys ITPAaBUJIA
TPEYroJbHUKA, apajieJIorpaMMa, MHOTOYToJIbHUKA. [IoHATHE pa3HOCTH IBYX BEKTOPOB, IPOTUBOIOIOKHBIX
BEKTOPOB.

OnpeneneHI/Ie YMHOXCHHA BEKTOpA HA YUCJIO, CBOMCTBA. HpI/IMeHeHI/Ie BEKTOPOB K PCIICHHUIO 3aga4. TCOPEMBI O
Cpel[Hef/'I JIMHUU TpalClruyu U aJIrTOPUTM pCHICHUA 3a1ad C IPUMCHCHUCM 3TOM TCOPCMBI.

Ocnosnas Yyejlb — HAYYUThb yJallluXCs BBIIIOJIHATH HGIZCTBPI?I HaJa BCKTOpaMHU KaK HallpaBJICHHBIMU OTPC3KaMH,
4YTO BAXKHO OJIs1 IPUMCHCHHA BEKTOPOB B (1)I/ISI/IKC; IMO3HAKOMUTDL C UCII0JIb30BAHUCM BCKTOPOB IIPHU PCIICHHUHA
reoOMCTPHUICCKUX 3aaa4Y.

Metoa koopaunat (11 4)

JleMMa 0 koyIMHEapHBIX BEKTOpax. Teopema o pa3iioKeHUU BEKTOPA 110 JBYM JaHHBIM HEKOJIJIMHEAPHBIM
BekTOpaM. [oHsATHE KOOPAMHAT BEKTOPA, KOOPAUHAT CYMMBI M Pa3HOCTH BEKTOPOB, IIPOU3BEICHHS BEKTOPA HA
yuciio. PopMyIibl KOOPAUHAT BEKTOPA YEPE3 KOOPAMHATEI €70 KOHIA U Hayalla, KOOPAUHAT CEPEIUHBI OTPE3Ka,
JUIMHBI BEKTOpPA U PACCTOSHUS MEXY IBYMSI TOUKaMHU. Y paBHEHUE OKPYKHOCTH U npsiMoid. 3o0paxeHue
OKPY>KHOCTH U IIPSIMOM, 3aJaHHBIX YPABHEHUSMHU, IPOCTEHIINE 3a/1a4l B KOOpIMHATAaX.

CooTHOIIEHHUS MEKIY CTOPOHAMH M yIJIaMH TpeyrojbHuka. CkansipHoe npousBeneHue BekTopos (11 1)

Omnpenenenue cuHyca, KOCMHYyca 1 TaHrerca yriaos oT 0° 1o 180°, hopmyibl A1t BEIUKMCIEHUS] KOOPAUHAT
TOYKH, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DPOpMysIa OCHOBHOI'O TPUTOHOMETPHUECKOTO TOXKIECTBA,
npocreimue Gopmyibl npuseaeHus. opmyiia mionaan TpeyroiabHUKa. TeopeMbl CHHYCOB U KOCUHYCOB.
Mertobl IpoBeIeHNS U3MEPUTENIBHBIX paboT. TeopeMa 0 CKaJIIpHOM MPOU3BEIEHUH JIBYX BEKTOPOB U €€
CIIEJICTBHUSL.

Ocnoénas yenb — pa3BUTh YMEHHUE YHaIUXCs IPUMEHSATh TPUTOHOMETPUUECKH arnapar MpH pelieHnn
reOMETPUUYECKUX 3aad.

JJinHa OKPYKHOCTH M IUI0oIAAbL Kpyra (12 4)

Omnpenenenre NpaBUJIbLHOTO MHOTOYTOJIbHUKA, (POpMyIta JUisl BBIYMCIECHUS YIJia IPABUIIBHOTO 7 - YTOJbHUKA.
Teopembl 00 OKpY>KHOCTSIX: OMMCAHHON OKOJIO MPaBHJILHOTO MHOT'OYTOJIbHUKA U BIIUCAHHOM B IPaBUJIbHBIH
MHOTOYT'OJIbHUK. DOpMYJIbI U1 BBIYUCICHUS IUIOIMAAN IPAaBUIBHOIO MHOTOYT'OJIbHUKA, €T0 CTOPOHBI U
paanyca BOMCAaHHON OKPYKHOCTH. POpMYJIbI UTMHBI OKPY>KHOCTH M JUIMHBI 1yTH OKPYXHOCTU. DopMyIbl
IUIOLIA/IA KpyTa U KpyroBoro cekropa. OcHognas yenb — paclIupUTh 3HAHUE YYaIlUXCsl O MHOTOYT OJIbHUKAX;
paccMOTpeTh MOHATHUS ITTMHBI OKPY>KHOCTHU U IJIOLIAIU Kpyra U (GOpMYJIIbl Uil UX BBIYUCICHHUS.

JABuxenns (8 4)



[TonsiTHE OTOOPaXKEHUS TUIOCKOCTH Ha ceOs 1 ABrkeHus. CBONCTBA IBM)KEHUN, OCEBOM M LIEHTPATLHOM
cummetpuu. [lonarue napawienbHoro nepenoca. OCHOBHBIE ATalbl 10KA3aTENbCTBA, YTO NapalIeIbHbIN
MIEPEHOC €CTh ABWKeHHE. [[oHsATHE MOBOpPOTA. JOKA3aTENBCTBO TOrO, YTO IOBOPOT €CTh ABUKECHHUE.

OcHosHas yenb — MO3HAKOMUTH YYaIIUXCsl C TIOHATHEM JIBUKEHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMH BUAAMHU
JBIDKCHHMH, CO B3aMMOOTHOIIICHUSIMHY HAJIOKESHUN M JBUKCHHUI.

HauvanbHble cBeleHus U3 crepeomerpun (8 4)

MHororpaHHuK, Ipyu3Ma, mapajuiesenumesa, 00beM Tella, CBOMCTBa MPSIMOYTOJIBHOTO Mapajuieenune/a,
nupamuaa. LHunuaap, konyc, chepa u map.

OcHoeénas yens - [aTb HAYaJIBHOE MPEICTABICHUE O TEJIaX U MOBEPXHOCTAX B IIPOCTPAHCTBE; IIO3HAKOMUTH
YUaIIUXCsl ¢ OCHOBHBIMH (pOpMyTIaMH JIsE BBIYMCIICHUS TUIOIA /I OBEPXHOCTEH M 0ObEMOB Tell.

00 akcuomax miIaHuMeTpum (24)

O3HaKOMIJIEHHE C CUCTEMOM AKCHUOM, ITOJIOKCHHBIX B OCHOBY U3Y4YCHHS KypcCa TCOMETPUH. HpeI[CTaBJ'IeHI/Ie 00
OCHOBHBIX 3Tallax pa3BUTUA I'COMCTPUMH.

IMoBTOopenue. Pemienue 3agayq (74)

Havanpnbie reomerpuueckue cenenus. [lapamnensnsie npsmeie. OKpyKHOCTb. TpeyrobHUKH.
YersipexyroabHUKU. MHOroyrosbsHukd. Bekropel. MeTon koopanHar. JIBruxKeHuE.

Y4yeOHO-TEMATHYECKUH IIJIAH

Ne m\it
HanmenoBanue TeMbI Koi-Bo
4acoB

I'nasa IX. Bektopsl (9 yacoB)

1 [MousiTue BeKTOpA 2

2 Cro)XeHHe ¥ BEIYNTAHUE BCKTOPOB 3

3 YMHOXEHHE BEeKTOopa Ha 4yucio. [I[puMeHeHre BEeKTOPOB K PEILICHHIO 3
3a1a4

4 Pemrenue 3agau

Konumponvuasa paboma 1

I'naBa X. Meroa koopaunar (11 yacoB)

Koopnunater BekTopa

[Ipocreiire 3aaa4n B KOOpIMHATAX

VYpaBHEHHS OKPYKHOCTH U IPSIMOI

Bl W NP

Pemrenue 3agau

P W W DN

5 Koumponvuas paboma 2

I'naBa XI. CooTHOLIEHHS MKy CTOPOHAMM M YIJIaMH
TpeyrojbHuka. CkajasipHoe npounsseaenne BekTopos (11
4ac)

1 | Cunyc, KOCHHYC U TaHT€HC yIJa

2 CooTHOIIEHHS MEX/1y CTOPOHAMU M YTJIaMU TPEyroJibHUKA 4
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3 CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB 2
4 Pemenue 3amau 1

Koumponvnas paboma 3 1
I'nasa XII. /lnimHa OKPYKHOCTH U IUIOIAAbL Kpyra (12
4acoB)

1 IIpaBunIBHBIE MHOTOYTOJIBHUKH 4

2 JlnHa OKpY>KHOCTH | ILJIOIIAAb KpyTa 4
Pemienue 3anau 3

4 Konmponvnas paboma 4 1

I'nasa XIII. iBukenus ( 8 yacos)

1 [TonsiTHe TBUXKEHUS 3

2 [TapaneapHBIN IEPEHOC U TTOBOPOT 3
Pemienue 3a1au 1
Konmponvnas paboma 5 1
I'maa XIV . HauanbHble cBeeHus U3 cTepeomeTpun (8
4aCcOB)
MHOTOrpaHHUKH 4
Tena v NOBEPXHOCTHU BPAILLECHUSA 4
00 akcuomax njiaHuMerpun (24aca) 2
IloBTOpenue Kypca niianumerpuu (7 4yacos)
[ToBTOpenue. Pemenue 3amau 6
Konumponvnas paboma 6 (umozosasn) ¢ euoe mecma 1

Htoro 68
4acoB
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