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IInanupyemble pe3yJbTaTbl OCBOEHHS Y4eOHOI0 peaMeTa

JInuHocTHBIE:

— HCIIONIb30BaHME TNPUOOPETEHHBIX 3HAHMW M YMEHHM B MPAKTHUYECKOW JEATENBHOCTH U
IIOBCEIHEBHOM JKM3HM Ul MOJCIMPOBAHUSA IIPAKTUYECKUX CHUTyallUii M HCCJIEIOBaHUA
MIOCTPOEHHBIX MOJIENIEN C UCIIOJIb30BaHUEM amnapaTa reOMETpUH;

— (QopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHMIO, TOTOBHOCTH M CIOCOOHOCTH
00yJaronmxcss K CaMOpa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MO3HAHUIO, BBIOOPY NaibHeiIIero o0pa3oBaHus Ha 6a3e OpUEHTUPOBKHU B MUpe Mpodeccuit u
npoQeCCUOHANBHBIX  MPEANOYTEHUH, OCO3HAaHHOMY  IOCTPOCHUIO  WHIMBUAYAJIbHOU
00pa30BaTEIbHOM TPAEKTOPUHU C YUETOM YCTOMUMBBIX IO3HABATEIBHBIX HHTEPECOB,;

— (QopMHpoBaHHE LEIOCTHOTO MMPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPaKTHKH,

— (QopMupoBaHHE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOINEHHM U COTPYIHHYECTBE CO
CBEPCTHUKAMM, CTapUIMMH M MIAJIIUMH B 00pa30BaTeNIbHOW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIeIOBATEIHCKON, TBOPYECKON U APYTUX BUIAX JIEATEIHHOCTH,

— YMEHHE SCHO, TOYHO, 'PaMOTHO H3JaraTb CBOM MBICIIM B YCTHOM M NHUCBMEHHOW peuH,
IIOHMMATb CMBICJI TOCTABJICHHOW 3a/1a4M, BBICTPAUBATh apryMEHTALNIO, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

— KPUTHUYHOCTH MBIIUIEHUS, YMEHHE DPACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (PaKTa;

— KpEaTHMBHOCTb MBILIUIEHHS, WHUIMATUBY, HAaXOAUYMBOCTb, AaKTUBHOCTb IIPU pPELICHUU
F€OMETPUYECKUX 3a/ady;

— yYMEHHE KOHTPOJINPOBATH MIPOLIECC U PE3yNbTaT yueOHOW MaTEMaTHUECKOMN 1eATEIbHOCTH;

—  CIIOCOOHOCTH K dMOIIMOHAJILHOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/1a4, PEILICHHIA,
PaCCYXICHHUM.

MeTanpeameTHblie:

B 9 kmacce Ha ypokax reoMeTpuu, Kak U Ha BceX MpeAMeTax, OyaeT MpooipKeHa paboTa
10 Pa3BUTHUIO OCHOB YHTATEILCKOW KoMIeTeHIIMK. O0yJaromuecs: OBIAACIOT YTEHHEM KaK CPEICTBOM
OCYILECTBJICHUS] CBOMX JaJbHEHIIMX IUIAHOB: MHPOJOJDKEHHS OOpa3oBaHUs U CaMOO0Opa3oBaHMA,
OCO3HAHHOTO TIAHMPOBAHUS CBOETO AKTYaJIbHOTO U TMIEPCIIEKTUBHOTO KPyra YTCHUSI.
[lpn u3yyeHMH reoMeTpur OOY4YaIOLIHECS YCOBEPIICHCTBYIOT MPUOOPETEHHBIC HABBIKU
pabotel ¢ uHpopMmaiueit 1 nonoaHaT ux. OHM cMoryT paboTaTh C TEKCTaMHu, MPeoOpa3oBbIBATH U
UHTEPIPETUPOBATH COACPIKALIYIOCS B HUX MH(OPMAIUIO, B TOM YHCIIE:
— CHCTeMaTH3UpOBaTh, COINOCTaBIATh, AHAJIU3UPOBATh, O0OOWATH U HMHTEPHPETHPOBATH
UH(POPMALINIO, COACPKALLYIOCS B TOTOBBIX MH)OPMAITMOHHBIX 00BEKTaX;
— BBLICNATH TJABHYIO M M30BITOYHYIO MH(OpPMAIIMIO, BBHIMNOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIICJICHHBIX (DAKTOB, MBICIEH; TPEACTABIATh, HHPOPMALIUIO B CXKATOW clIOBEeCHON (opme (B
BUJIC TUIaHA WJIM T€3WCOB) U B HATJISAHO-CUMBOIMYECKOM popme (B BUAE TaOIUI, TpadhUIeCKUX
CXEM U Juarpamm, KapT HOHATUN — KOHIENTYaJIbHBIX AHarpamMm, OOPHBIX KOHCIIEKTOB);
—  3aIOJHATH U JOTIOJHATH TAOJIUIBI, CXEMBI, TUarPAMMBI, TEKCTHI.

B xome wu3yueHHs TeoMETpUM OOyYaIONIMECs YCOBEPIICHCTBYIOT OIBIT TPOEKTHON
NeSTeNIbHOCTH, Kak 0co00il  ¢opMbl  y4eOHOW  paboThl, CIOCOOCTBYIOIIEH  BOCHHTAHUIO
CaMOCTOSITEIbHOCTH,  WHHUIMATHBHOCTH,  OTBETCTBEHHOCTH,  MOBBIINIEHUIO  MOTHBAallMU U
3P PEKTUBHOCTH y4eOHOM NeATENPHOCTH; B XOJI€ pealu3allii UCXOJAHOT0 3aMbIciia Ha MPAaKTHYeCKOM
YPOBHE OBJIQJICIOT YMEHHEM BBHIOMPATh aJICKBATHBIC CTOSIICH 3a/a4de CpeicTBa, IPHHUMATh PEIICHHUS,
B TOM YHMCJI€ U B CUTyallUsIX HeomnpeaeneHHocTH. OHU MojydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K



pa3paboTKe HECKOJbKHX BAPUAHTOB PELICHUM, K IOUCKY HECTaHAApPTHBIX PEILIEHUH, MOUCKY U
OCYIIECTBIICHHUIO Han0oJIee IPUEMIIEMOTO PEIICHHS.

PeryasituBHblie:

onpedenamp 1ENb NeATETHbHOCTH Ha YPOKE C TIOMOIIBIO YUUTENS U CAMOCTOSITENILHO;

YYHUTHCS COBMECTHO C YUHUTEJIEM OOHAPYKUBATh U YopMyauposams yueoHyo npooiemy;
YUUTBCS NJIAHUPOBAMb YIEOHYIO IS TeIHbHOCTh Ha YPOKE;

8bICKA3bI6AMb CBOIO BEPCHUIO, TBITATHCS MpeajaraTh crnocod e€ mnpoBepkH (HA OCHOBE
NPOJYKTHBHBIX 33JJaHUI B y4eOHUKE),

paboTasi 1O TIPEMIOKEHHOMY IUIAHY, UCNOIb308aMb HEOOXOIUMBIE cpeAcTBa (yueOHUK,
KOMIIBIOTEP U HHCTPYMEHTHI);

onpeodeisims YCIEIHOCTh BBIOJHEHHS CBOCTO 33JJaHKs B JIMAJIOTE C YUUTEIICM.

CpeI[CTBOM (bOpMPIpOBaHI/IH PErYIIITUBHBIX JIeHCTBUI CJIy’KaT TCXHOJIOTUA

MpOOJIEMHOTO JMajiora Ha OJTarne W3y4eHHs HOBOTO MarepHalla W TEXHOJIOTHS OIICHUBAHHUS
00pa30oBaTENbHBIX JOCTUXKEHHH (YIEOHBIX YCIIEXOB).

ITo3HaBaTeJbHLIE.

OpUEHTHUPOBATLCS B CBOCH CHCTEME 3HAHUWM: noHuMamv, YTO HYKHA JIONOJHUTEIIbHAS
uHpopManus (3HaHUS) IS peIICHUs y4eOHOW 3a/1a4uvl B OJIMH II1aT;

denams MPEBAPUTENBHBIA 0mMOOp NCTOYHUKOB HH(GOPMALIUU IS pelieHus: yaeOHOM 3a1a4u;
JI0OBIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOAUMYIO HH(POPMAIHIO, KaK B YYeOHHKE, TaK U B
MPEIOKEHHBIX YIUTEIEM CIIOBApSIX, CIIPABOYHUKAX U HHTEPHET- Pecypcax;

n0ObIBaTh HOBBIC 3HAHUS: U3871eKams MHPOPMAIMIO, TPEACTABICHHYIO B pPa3HBIX (opmax
(Texct, Tabnuna, cxema, MIUTFOCTPAIUs U 1. );

nepepabaTeiBaTh TMONYYCHHYIO HHGOPMAIUIO. Habiodams U Oeiambs CaMOCTOSTEIbHBIC
6b16000bI.

CpeactBoM (opmHupoBaHHS TO3HABATEIHHBIX JIEUCTBUN CIYXUT yueOHBIH MaTepuan u

3a/1aHus yueOHrKa, o0ecreunBaroie NepByo JUHUIO Pa3BUTHS — YMEHHE OOBSICHATH MUD.

KOMMyHI/IKaTI/IBHbIe:

JIOHOCHUTB CBOIO TIO3UIUIO J0 APYTUX: 0)OpMIAmb CBOIO MBICITH B YCTHOW M MIUCbMEHHON peyH
(Ha ypoBHE MPeJIOKEHUS UIH HEOOBIIIOr0 TEKCTA);

CIIYIIATh ¢ TIOHUMATh peub Opyeux;

BBIPA3UTEIBLHO YUMams U nepecKkasvléams TEKCT;

eécmynams B 0ecely Ha ypoKe U B KHU3HH,

COBMECTHO 00208apusamuvcsi O IPaBUIIaX OOIIEHUS U TIOBEICHUS B IIKOJIE U CIEI0BATh UM;
YUUTBCS 8bINOIHAMS PATMYHBIC POJIH B TpyIIe (JUAepa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM  (GOpMHpPOBaHUS ~KOMMYHUKAaTHBHBIX  JI€HCTBHH  CIyXaT  TEXHOJOTHSA

poOJIEMHOTO JThajora (MoOYKAAIOMUKA W TTOABOIAIINAN TUAJIOT), TEXHOJIOTHSI TTPOTYKTUBHOT'O YTCHHS
U OpraHusaiys padoThl B MaJIbIX TPYIIIaX.

IIpeaMeTHBIE:
Tema Yyamuecs Hayyarcst Yuamuecs noJjay4atr
BO3MOKHOCThb
Bexmopul — 0003Hauams u U306paANCAMsb BEKMOPHI, — oenademv  B8eKMOPHHIM
— u306pasicams 6eKmop, pasuvlli OGHHOMY, Memooom Onsl peuleHus
—  Cmpoumv 8eKmop, pPABHuIU CyMMe O08)YX 3a0a4 Ha 6bIYUCTEHUE U
B8EKMOpO8, UCNONb3YS npasuna 00Ka3amenbCcmeo;




B

mpeyeobHUKa, napanienocpamma,
GPopmynuposeamv 3aKOHbI CLONCEHUS,
CMpoOUmsb CyMMY  HECKOIbKUX BEKMOPOS,
UCNONBL3YS NPABUNO MHO20Y20IbHUKA,
CMpOUms 8eKMop, PAGHLIL PASHOCU 08YX
8EKMOPO8, 08y M CHOCODAMU.

pewams 2eomempuieckue 3a0auu
UCNONB306AHUE  ANCOPUMMA  BbIPAICEHUSL
yepe3  OaHHble  BEKMOPbI,  UCHONbIVS
Apasuna  CLOJNCEeHUs,  BbIYUMAHUS U
VMHOJCEHUSL 6eKMOPA HA YUCTO.

pewams npocmenuiue 2eomempuiecKue
3a0auy,  ONUpAsACh ~ HA  U3VUEHHble
CB0UCMBA 8eKMOPO8;

HAXO00UMb CPEeOHION JUHUI mpaneyuu no
3A0aHHbIM OCHOBAHUSM.

NOBCEOHEBHOU MHCU3HU U NPU U3YUEHUU

Opy2ux npeomemaos:

UCNONb306AMb  8EKMOPbl Ol PEULeHUs.
npocmetwiux 3a0ay  Ha  OnpeoeieHue
CKOPOCMU OMHOCUMENILHO20 OBUNCEHUS.

— npubpecmu

onslm
6blNOJIHEeHUSl NPOEKNIOE.

Memoo — onepuposamv  Ha  0A3080M  YpPOGHE 061aoembv
Koopounam NOHAMUAMU KOOpOUHamuvl — 8eKmMopad, KOOPOUHAMHBIM
KOOpOUHAmuvl ~ CyMMbl U PASHOCMU Memooom peuienus
8EKMOP0O8, NPOU3BEOeHUs. BeKMOpd HA 3a0ay Ha @vluucleHue u
yucino; 00Ka3amenbemeo,
—  BbIYUCTAMD KOOpOUHamul gexmopa, npuobpecmu onvim
KOOpOUHamuvl  CYMMbl U pasnocmu UCNONB308AHUS
8EKMOP0O8, KOOPOUHAMbBL  NPOU3BEOCHUs KOMNbIOMEPHbIX
8eKMOpa Ha YUCo; npozpamm Ol AHAIU3A
—  BBLIYUCTAMb Y20]l MEHCOY BeKMOPAMU, 4aCMHbIX cryuaes
—  BBIUUCAAMb  CKANAPHOEe  NPOou38eoeHue 634UMHOCO
B8EKMOpPO6; pPacnoiosicerus
—  BbIYUCAAMD paccmosiHue MedHcoy OKpydHCHOCmEl u
MOYKAMU NO U38ECNHBIM KOOPOUHAMAM, npAMbLX,
—  BLIYUCAAMbL  KOOPOUHAMbL cepeounvl npuobpecmu onvim
ompesKa; BbINOIHEHUSl NPOEKMO8
—  cocmaenAamsv  ypaeHeHue  OKPYICHOCHU,
3HAS KOOpOUHAmMbl YeHmpa U MOYKU
OKPYJICHOCIMU, — COCMABAAMb  YPABHEHUE
NPAMOLL N0 KOOPOUHAMAM 08YX ee MOUeK,
—  pewamdv npocmetiwiue 3a0ayu MemoooM
KOOpOUHam
Coomnowenus — onepuposamb  Ha  0A3080M  YpPOGHE BLIYUCTAMD naowaou
Mmedxncoy noHAmMuAMU:  CuHyca,  Kocuwyca U Queyp,  cocmagneHHbix
cmoponamu u MaHeeHca yaios, us  08yx u  bonee
yenamu —  NpumeHAmbs OCHOBHOEe NPAMOY20]IbHUKOS,
mpey2opHuKa. MPULOHOMEMPUYECKOe MOHCOeCmB80 Npu napajinienocpammos,
Ckanspnoe pewlenuu 3a0a4 Ha HAXOHCOeHUe OOHOU mpey2oNbHUKOS, Kpyaa u
npouseedenue MPULOHOMEMPULECKOU — DYHKYUU  yepe3 cexmopa;
6eKmopoeé opyayio, BbIYUCTAMD niowaou
— uzobpadcamv Yeon Mmexcoy 6eKmopami, MHO20)20]IbHUKOS,
UCNONL3YSL  OMHOWEHUS




BLIYUCTIAMD cKanapHoe npouszgedenue
8EKMOpO8,

HAxXo0umv  yeuvl Mexcoy  6eKmopamu,
UCNONbL3YA Gopmyny CKANAPHO20

npoussedeHust 8 KOOPOUHAMAXx,
NPUMEHAMb MeopeMy CUHYCO8, MeOPeMy
KOCUHYCO8,

npUMeHsams dopmyny niowaou
mpeyeonbHUKa,

pewams  npocmetiuiue  3a0a4u  HA
HaxoxcoeHue CMOpPOH u yenos

npou3BojIbHOcO0 mMpeycObHUKA

B noeceoneenon scuznu u npu usyuenuu
Opy2ux npeomemaos:

UCNONBL306aMb  eKMOpPbl OISl PeleHus.
3a0ay4 Ha O8uXdCeHue u oelicmeue Cui

PABHOBEIUKOCTU u
PABHOCOCMABIEHHOCU,
NPUMEHSIMb
aneebpauveckuil u
MPUSOHOMEMPUYECKULL
Mamepuan npu peueHuu
3a0a4 HA  GbIYUCICHUE
niowaoeti
MHO20V20/IbHUKO8,
npuobpecmu onvim
NPUMEHEHUs.
aneebpauiecko2o u

MPULOHOMEMPULECKO20
annapama npu pewieHuu
2eoMempudecKux 3a0a4

Jnuna
OKpY)CHOCIU U
na0uaos Kpyea

onepupoeamv ~ Ha  0A3080M  YPOBHe
NOHAMUAMU NPAsUILHO2O0
MHO20Y20IbHUKA,

npumensamo  QOpMyny 0N BbIYUCTIeHUs.

Vena npasuibHo20 N-y20bHUKA.
NPUMEHAMb POpMYIbl NAOWAOU, CHOPOHDL
NPABUNILHO2O  MHO20Y20IbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYICHOCTIU,
npuUMeHsams Gopmynv ONUHbL
OKPYIHCHOCIMU, oyeu OKPYHCHOCMU,
naoWaou Kpyea u Kpyeogoz2o cekmopa.
UCNONB306AMb CBOUCNBA USMEPEHUsL ONIUH,
Venoe npu peweHuu 3a0ay Ha HaxoXdcoeHue
ONUHbL OMpe3Ka, 2padyCcHoll Mepbl yeld;
BLIYUCTAML — NAOWAOU — MPEY2OTbHUKOS,
NPAMOY2ONIbHUKOS, mpaneyuti, Kpy2o8 u
cexmopos;

BLIUUCTISIMG ONUHY OKDPYICHOCMU U OJUHY

861800UMb Hopmyay 0
8bIYUCTICHUS yena
NPABUILHO20 n-
VeONbHUKA U NPUMEHSIMb
ee 8 npoyecce peuieHus
3a0ad,

npo8ooOUNs
dokazamenbcmea
meopem o opmyne
naowaou, CMOPOHbL
npaBUIbLHO20
MHO20Y20/IbHUKA,
paouyca BNUCAHHOU U
ONUCAHHOU
OKPYIAUCHOCMU u
creocmeuil U3 meopem u
NPpUMEHAMb — UX — Npu
peuteHuu 3a0ad,

Oyeu OKpYIACHOCIU; pewams  3a0auu  Ha
—  BIUUCAAMb ONUHbL JUHEUHBIX INEMEHMO8 dokazamenbcmeo ¢
Quayp u ux yeuvl, UCNONL3YSL U3VUCHHbLE Ucnonesosanuem
gopmynwi. opmyn OnuHbL
OKDYJICHOCIU U ONUHbL
B noeceonesnout ycuznu u npu usyueHuu Oyeu OKpYHCHOCIU,
Opy2ux npeomemos: gopmyn niowaoei
—  pewams npakmuueckue 3aoauu, pueyp.
Ces3anHbLe c HAX0JICOeHUEM
2e0MeMPUHECKUX BeTULUN.
Heusicenus — onepuposamv  Ha  6A3060M  YPOGHE NpUMEHAMb  C0UCMEa

ROHAMUAMU OMOOPANCEHUS. NIOCKOCMU HA
cebst u 08udICeHUsl,

onepuposamv  Ha  06A3060M  YpOBHE
NOHAMUAMU  OCeB0U U  YEHMPATbHOU
cummempuu, NAaApPaIIeibH020 NepPeHoca,
nosopoma,

PACno3Hasamuv 8UObL OBUNCEHULL,

08UDICeHUsT NPU PeueHUU
3a0au,

NPUMEHSMb  NOHAMUSL:
ocegast U YEHMPAIbHAS
cummempus,
NAPAaienbHblll  NePeHoC
u nosopom 8 peuteHuu
3a0ay




BLINONIHAML  NOCMPOCHUE OBUNCEHULL  C
NOMOUBIO YUpKyns u JIUHEUKU,
ocywecmansims npeobpazoseanue Queyp,
pacnosnasamo no yepmesicam,
ocywecmeansims npeobpazosanus gueyp c
NnoMOWbIO  0Cesol U  YeHmpaibHOU
cumMmempuu, NapaiieibHo20 NepeHoca u
nosopoma.

00 akcuomax

Ionyuums 6onee enyboxoe

ceomempuu npeocmasieHue o cucmeme
aKcuom — naaHuMempuu  u
AKCUOMAMUYLECKOM Memooe
Iloemopenue NPUMEHAMb NpU  peuleHuu 3a0ay OCHOBHble COOMHOWEHUS MeHCOy
Kypca CMOPOHAMU U Y2AAMU NPAMOY20JIbHO20 U NPOUZBOTbHO20 MPEY2ONbHUKA,
naanumempuu NPUMEHAMb OPMYTIbL NAOWAOU MPEY2ObHUKA.

pewiams mpey2obHUKU C NOMOWbIO Meopem CUHYCO8 U KOCUHYCOS,
NPUMEHSAMb  NPUSHAKU — PABEHCMBA  MPEY2OIbHUKOS NpU  peuleHuu
2eomempuyecKkux 3a0at,

NpUMeHAmMb  NPUSHAKU — NO00OUs — MpeyeolbHUKO8 Npu  peuleHuu
2eomempuyecKkux 3a0a,

onpeoenams UbL YemblPexXy2ONbHUKO8 U UX C8OUCMEA,

ucnonvzosams Gopmynvl niowaoeu @ueyp Ol HAXOHNCOEHUs  UX
niowaou,

BbINOIHAMb YEPMedC NO YCI08UI0 3a0adl, peuams npocmeniuiue 3a0ayu
no meme « YemulpexyeonvHuxuy

UCNONB3068AMb CEOUCMEO CIMOPOH 4eMblPexy20abHUKA, ONUCAHHO20 OKOJIO
OKDYI’CHOCMU, CBOUCMBO Y2l08 BNUCAHHO20 Hemblpexy2oibHUKa npu
peutenuu 3a0ad,

UCNONB308aAMb POPMYIbL OIUHBL OKPYICHOCMU U OVeU, NIOWAoU Kpyaa u
cexmopa npu peulenuu 3a0ad,

pewams ceomempuyecKkue 3a0ayu, ORUPAsACy Ha CBOUCMEA KACAMETbHbIX
K OKpYJCHOCMU, npuMersisi  OONOJHUMENbHblE — NOCMPOEHUS,
aneebpauyecKkuli U mpuecoOHOMempuyecKuti. annapam,

npo8OOUMb Onepayuu Hao 8eKMopamu, 8bIYUCIAMb OIUHY U KOOPOUHAMbL
8eKmopa, y2oi mMexcoy 6eKmopamu,

PAcno3nasamv — YpasHeHusi OKPYICHOCMel U NpAMOU, YMemb Ux
UCNONb3068aMD,

UCNONB306aMb  NPUOOPEeMeHHble 3HAHUS U YMEHUs 6 NPAKmuyecKkoll
oesamenbHOCmuy O  peuleHusi NpaKmudeckux 3aoay, CE;A3aHHbIX C
HAXOHCOCHUEM 2eOMEMPULECKUX BCTUUUH




Conep:xxaHue y4eOHOro npeamera
BekTopsl u meToa koopauHat (19 u.)

[lonsitue BekTopa. PaBeHCTBO BEKTOPOB. Cll0KEHNE U BBIUYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOPA Ha 4uCJIo. Pa3noxeHue BEKTopa 1o JByM HEKOJUIMHEAapHbIM BeKTopaM. KoopauHaTel BeKTOpa.
IIpocreiimue 3aga4u B KOOPAMHATAX. YPAaBHEHUsI OKPYKHOCTH U IIpsAMOH. IIpuMeHeHne BEKTOPOB U
KOOpAMHAT TP PELICHUH 3a1a4.

OcHOBHasi Llelb — HAYYUTh YYaUIUXCA BBINOJHATH JEWUCTBUS HAJ BEKTOpaMM Kak
HalpaBICHHbIMU OTPE3KaMH, YTO Ba)XKHO MAJI NPUMEHEHHs] BEKTOPOB B (DU3UKE; MO3HAKOMHThH C
UCIIOJIb30BAHUEM BEKTOPOB M METOJAa KOOPIMHAT IPHU PELICHWH IeOMETPHYECKMX 3ajad. Bekrtop
ONpeeNsAeTCs KaK HalpaBICHHBIA OTPE30K U JEWCTBUSA HaJ BEKTOPAMM BBOAATCS TakK, Kak 3TO
NPUHATO B PU3UKE, T. €. KaK JCHCTBUS C HAIIPABICHHBIMU OTPE3KaMH.

OCHOBHOE BHMMAaHHUE JOJDKHO OBITh Y/EJIEHO BBIPAOOTKE YMEHHH BBINNOJHATH ONEpaLUH
HaJ BEKTOpaMM (CKJIaJbpIBaTh BEKTOPHI 10 IpaBWJIaM TPEYrojbHUKAa M Napajuiejorpamma, CTPOUTh
BEKTOD, PAaBHBII Pa3HOCTU JIBYX IaHHBIX BEKTOPOB, @ TAK)KE BEKTOP, PABHBIN IIPOU3BEICHUIO JaHHOTO
BEKTOpPA Ha JaHHOE YMCJIO).

Ha mpumepax mnoka3bIBaeTCcsi, KaKk BEKTOPbl MOTYT IPUMEHATBCS K PELICHUIO
reoMeTpuueckux 3anad. JlemoHcTpupyercsi 3(p(GEeKTHUBHOCTh NMPUMEHEHUs (opMys Uisl KOOPAHWHAT
CepelHbl OTPE3KA, PACCTOSHUSA MEXAY [ABYMS TOYKAaMHU, YPAaBHEHMI OKPYXXKHOCTH M IPIMOU B
KOHKPETHBIX T'€OMETPHUUYECKHMX 3aJaudax, TEeM CaMbIM JaeTcsi MpeAcTaBleHue 00 W3Y4YeHUU
reOMETPUYECKUX (PUI'Yp C IOMOILIBIO0 METOIOB ANTreOpBbI.

CoOoTHOIIEHUsI MeXIy CTOPOHAMH W YIJIaMH TpeyrojbHuka. CkajisipHoe TIpOM3BeeHne
BeKTOpPOB (12 4.)

CuHyc, KOCHMHYC M TaHTeHC yria. Teopembl CHHYCOB U KOCHHYCOB. PemieHue
TpeyrojabHUKOB. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB U €ro MPUMEHEHHE B TEOMETPUUYECKUX 3a/1a4ax.

OcHOBHas 11e/1b — pPa3BUTh YMEHHE yYaUIUXCsl IPUMEHATh TPUTOHOMETPUYECKHUN anmapar
MIPU PELICHUH T€OMETPUUYECKHX 3a/1ay.

Cunyc u kocunyc moboro yrma or 0° mo 180° BBomATCS C TOMOIIBIO €TUHHYHOMN
MOJTYOKPY>KHOCTH, JOKA3bIBAIOTCS TEOPEMBbl CHHYCOB M KOCHHYCOB M BBIBOAMTCS €1lle oHa dopMyna
IUIONIA/IM TPEYToJIbHUKA (ITOJIOBMHA MPOU3BENIECHUS ABYX CTOPOH Ha CHHYC YyIjla MEXAYy HUMH). JTOT
anmnapat NpuMEHACTCS K pCIICHUTIO TPCYI'OJIbHUKOB.

CkanspHoe NTpPOM3BEICHUE BEKTOPOB BBOJIUTCS Kak B (u3uke (MpoU3BENCHHE IJIHH
BEKTOPOB Ha KOCUHYC yIjla MEXAy HUMHU). PaccMaTpuBarOTCsl CBOMCTBA CKAJSIPHOTO MPOM3BEJICHUS U
€ro NpUMEHEHHE IPU PEIICHUN TeOMETPUIECKHIX 3a]1ay.

OcHOBHOE  BHUMaHuE CJEIyeT yIEIUTb  BbIPAOOTKE MPOYHBIX HABBIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO amnmapara npy pelieHu: reOMETPUIECKUX 3a1ad.

JIIMHA OKPYKHOCTH ¥ IJI0omaab kpyra (13 4.)

[IpaBunbHble ~ MHOTOYroJbHUKUA. OKpYyKHOCTH, ONHUCAaHHas OKOJO MPaBHIBHOIO
MHOTOYTOJIbHUKA W BHHcaHHas B Hero. IlocTpoeHne mpaBUIBLHBIX MHOTOYTOJBHUKOB. JlnmnHa
okpyxHocTH. [Inomans kpyra.

OCHOBHaH neiap — paCH_II/IpI/ITB 3HAHUEC yqamnxcsl [0) MHOI‘OyFOHBHI/IKaX; paCCMOTpeTB
HOHATHUS JUTMHBI OKPY)KHOCTH M IUIOINAZM Kpyra W (opMyIbl JUid UX BbIUUCIEHUs B Hauane Tembl
JaeTCsl OMpe/eieHne MPaBUILHOTO MHOTOYTOJIBHUKA U PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
ONKMCAHHOM OKOJIO MPaBWJIBHOTO MHOTOYI'OJIbHMKAa W BOMCAHHOW B Hero. C MOMOIIBIO ONHUCAHHOMN
OKPY)KHOCTH PEIAIOTCS 33Ja4d O MOCTPOSHHH MPAaBHJIBHOTO INECTHYTOJFHUKA M TpaBWIbHOTO 12-
erJ'II)HI/IKa, €CJIN 1aH HpaBI/IJ'II)HI)II\/JI H-erJ'II)HI/IK.

®opMyIibl, BhIpaXkarolue CTOPOHY MPABUIIBHOI'O MHOTOYTOJIbBHUKA U PaJNyC BIMCAHHOU B
HET0 OKPY>KHOCTH Yepe3 paanuyc OMHUCAHHON OKPYKHOCTH, UCIIONIB3YIOTCS MPH BBIBOJE (OPMYI AJIUHBI



OKPYXHOCTHU M IUTOIIAAN Kpyra. BeiBo onupaeTcss Ha MHTYUTUBHOE IPEJCTaBICHUE O MpeAaese: Ipu
HEOrpaHUYEHHOM YBEJIMYEHMHM 4YHCIAa CTOPOH IPaBWJIBHOIO MHOIOYTOJIbHMKA, BIIMCAHHOTO B
OKPYXHOCTb, €0 IEPUMETP CTPEMHUTCS K JUIMHE ATOM OKPYXHOCTH, a IUIONIab — K IUIOLIaJH Kpyra,
OTPAaHUYEHHOTO OKPY’KHOCTBIO.

NBuxenust (9 u.)

OtobOpaxkenne tockoct Ha cebsa. llonstme nBwkenus. OceBas W ICHTpaJbHAS
cummetpuu. [lapannensHpiil nepenoc. [loBopot. HanoxxeHus u [BHKEHUS.

OcHOBHas 11eJ1b — MO3HAKOMUThH YYAIMXCS C MOHSATUEM JBUKEHUSI U €r0 CBOMCTBaMH, C
OCHOBHBIMM BUJAMH JIBM)KCHHH, C B3aMMOOTHOIIICHUSIMHU HAJIOKEHUH U TBH>KCHHUH.

JIBrokeHrWe  IUIOCKOCTH  BBOJUTCS  KaK  OTOOpakeHHWE  IUIOCKOCTH Ha  ceos,
COXpaHAIOIIEE PACCTOSHHE MEXAy Toukamu. [Ipm paccMOTpeHUM BHIOB JABMKEHUH OCHOBHOE
BHUMAaHHE YACJSIETCS MOCTPOCHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB MPU OCEBOU U
HEHTPAIBbHOW CHMMETPHAX, MapajUIeIbHOM IepeHoce, moBopoTe. Ha »ddexTHrix mnpumepax
MOKA3bIBACTCSI MMPUMEHEHUE JABWKCHUIN MPH PEUICHUM FeOMETpUUYECKUX 3anad. [loHsThe HanmoxeHus
OTHOCHUTCS B JJAHHOM KypCE€ K YHCIy OCHOBHBIX MOHSTUH. JlOKa3bIBA€TCs, UTO MOHATHS HAJIOKECHUS U
JBWOKCHUS SIBIISIIOTCS SKBHUBAJICHTHBIMU: JIFO0OOC HAJIO)KCHHME SBIISICTCS IBUXKCHHEM INIOCKOCTH U
oOpatHO. 3ydeHune nokazaTreabCcTBa He SBISICTCS 00s3aTeIbHBIM, OJTHAKO CIEAYET PACCMOTPETh CBSI3b
MOHATHUM HAJIOXKCHUS U IBIIKCHUS.

00 akcuomax reomerpuu (2 4.)

006 akcuomax miaHumeTpuu. Hekoropsle cBEAeHHS O pa3BUTUU F€OMETPUH

OcHoBHas 11e71b — J1aTh 0o0Jiee TIIyOOKOe MpPeICTaBIEHHE O CHCTEME aKCHOM TUIAHUMETPUH
U aKCHOMATHYECKOM METOJIE

IMoBTopenue (9 u.)

[Napannenshbie npsimeie. TpeyronbHukH. YeTbpexyroabHUKUA. OKPYKHOCTb.
OcHoOBHas 1€JIb — MCNOJIB30BaTh MATEMATHUYECKHUE 3HAHMS Ul PELIEHUS Pa3INYHBIX
MaTE€MaTHYECKUX 3a/1a4.



TemaTu4eckoe IJIAHUPOBAHUE

(2 yaca B Hefe10, Beero 68 yacoB)

Ne Koua-
ypOKa Tema ypoka BO
YPOKOB
IloBTOpeHune Kypca reomeTpun 8 Kjacca 3
1 [ToBTOpEeHME Kypca reoMeTprn 8 Kiacca 1
2 [loBTOpEHME Kypca reomeTpun 8 Kjacca 1
3 BxojHast KOHTpoJibHast paboTa 1
BEKTOPBI. METOJl KOOPAUHAT 19
4 Iousitre BEKTOpa 1
5 OTkI1agbIBAaHNE BEKTOPA OT IAHHOW TOYKH 1
6 CroXeHre ¥ BEIYUTaHHE BEKTOPOB 1
7 CyMMa HECKOJIbKUX BEKTOPOB. BrunTanne BEKTOPOB 1
8 YMHOXEHHE BEKTOpa Ha YHCIIO 1
9 [IpumMeHeHne BEKTOPOB K PELICHHUIO 3aj1ay 1
10 CpenHss nuHus Tpaneuuu 1
11 CpenHss nuHus Tpaneuuu 1
12 Pa3sioxxeHne BEKTOpa 110 IByM HEKOJJIMHEAPHBIM BEKTOpam 1
13 KoopaunaTsl BekTOpa 1
14 CBs13p MEXy KOOpAMHATAMH BEKTOpa U KOOPJIMHATAMU €ro Hayasa 1
u koH1a. [Ipocrelimme 3aaun B KOOPAMHATAX
15 Tecmuposanue 6 gpopme OI'D 1
16 [Ipocreitmue 3agaun B koopanHaTax. Pemenue 3agau 1
17 YpaBHEHHUsI OKPYKHOCTH 1
18 YpaBHeHHUsI OKpYKHOCTH. Pemenne 3anau 1
19 YpaBHeHUE MPSIMOI 1
20 Pemenue 3ama4 mo reme «BekTopsl. MeTo KOOpIUHAT 1
21 Pemenne 3agad mo reme «Bektopsl. MeTo KoopauHATY 1
22 Konumponvnas paboma Nel «Bexkmopwvt. Memoo koopounamy 1
COOTHOWEHUSA MEXKAY CTOPOHAMMU U YI'JIAMHU 12
TPEYI'OJIbBHUKA. CKAJIAPHOE ITPOU3BEJIEHHUE
BEKTOPOB
23 CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC 1
24 CuHyC, KOCUHYC U TaHT€HC yIJIa 1
25 CuHyC, KOCUHYC U TaHT€HC yIJIa 1
26 Teopema 0 TIIOIIAIN TPEYroJIbHUKA 1
27 Teopema CHHYCOB U T€OpeEMa KOCHHYCOB 1
28 Pemnienne TpeyroinbHUKOB 1
29 Pemenne TpeyronpHUKOB. M3MepuTenpHbIE paboTHI 1
30 CxajsipHO€ MMPOU3BEICHHE BEKTOPOB 1
31 CkansipHoe mpousBefieHHe B KoopawHaTax. CBOHCTBa CKaJsIpHOTO 1
IPOM3BEICHUSI BEKTOPOB
32 Tecmuposanue 6 hopme OI'D 1
33 Pemenne 3amau mo Teme «COOTHOLICHHSI MEXAY CTOPOHAMH U 1
yriiamMu TpeyrojbHuka. CKaJsipHOE MPOU3BEIACHUE BEKTOPOBY
34 Konmponsnaa paboma Ne2 «CoOTHOIMIEHUSI MEKITY CTOPOHAMH H 1
yriaamu TpeyroibHuka. CkajisipHoe npou3BeieHHe BEKTOPOB»
JJIMHA OKPYKHOCTHU U IVIOIIABb KPYTA 13
35 [IpaBunbHBIE MHOTOYTONBHUKH. OKpPY)XHOCTh, OMHCAHHAs OKOJIO 1

IMMPAaBUJIBHOI'O MHOT'OYT'OJIbHUKA.




36 [lpaBunbHble MHOTOYroNIbHUKU. OKpYKHOCTh, BIIMCAaHHAas B 1
HPaBWIBHBIA MHOTOYTOJIBHUK
37 Dopmybr ISt BBIYHCIICHUS TUTOLIA TH PaBUIBHOTO 1
MHOTOYTOJIHHUKA, €T0 CTOPOHBI M Payca BIIMCAHHON OKPYXHOCTH
38 [MocTpoeHne npaBUIIBHBIX MHOTOYT'OJIbHUKOB 1
39 JlinHA OKPY)KHOCTH 1
40 JmuHa okpyxHocTH. Pemmenne 3agau 1
41 Tecmuposanue 6 popme OI'D 1
42 [Tnomane kpyra 1
43 [Inomanp KpyroBoro cexropa 1
44 Pentenue 3a1a4 no reme «JlJMHa OKPYKHOCTH M IUIOIMIAIh KPyray 1
45 Pemenue 3agau no teme «JlJInHA OKPY>KHOCTH M IIJIOLIA1b KPyra» 1
46 Pewenue 3ana4 1o reme «JIMHA OKPY>KHOCTH U IIJIOIIAJb KPyra» 1
47 Konmponsvnaa paboma Ne3«/[nuna okpyyxcnocmu u naouaos 1
Kpyza»
JABHKEHUSA 9
48 OTto0pakeHue TIOCKOCTH Ha cebsi. [ToHsTHe NBIKEHUS 1
49 CBOICTBA ABIKEHUSI 1
50 Pemenne 3amau mo Tteme «llonstue nBmkenue. OceBas u 1
HEHTpaJIbHAs] CHMMETPUS
51 [TapamienbHbIi IEpeHOC 1
52 [ToBoport 1
53 Pemenne 3agad o teme «llapamienbHbIil NEPEHOC U TOBOPOT» 1
54 IIpome:xxyTouHas aTTecTauus B GopMe KOHTPOJIbLHOH padoThl 1
55 Pemrenue 3agad mo reme «/[BrokeHUs 1
56 Konmponsnas paboma Nod «/[eusncenusnr 1
Ob AKCHOMAX IINTAHUMETPUH 2
57 006 akcnoMax IJIaHUMETPUHU 1
58 006 akcnoMax MJIaHUMETPUHU 1
HUTOT'OBOE ITIOBTOPEHHUE 9
59 [TapaenpHbIie IpsSMbIC 1
60 TpeyronbHUKH 1
61 TpeyrosibHUKH 1
62 Tecmuposanue 6 gpopme OI'D 1
64 OKpY>KHOCTH 1
65 OKpY>KHOCTH 1
66 UYeThIpeXyroabHUKH. MHOTOYTOJTbHUKH 1
67 YeTplpexyroJbHUKU. MHOTOyroJIbHUKH 1
68 HToroBast KOHTpOJIbHAs paboTa 1
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