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PaGouass mporpamMmma mo reomeTpuu s 9 kjacca pa3paboTaHa Ha OCHOBE IPUMEPHOU
nporpaMMbl  001e00pa3oBaTeNbHbBIX yupexaeHuil. ['eomerpust 7-9 wiaccel. CocTaBUTENb:
Bypmuctposa T.A., M.: IIpocsemenue, 2014 r.

[Mporpamma cootBercTByeT yueOHMKy [eomerpus 7 — 9. VYueOHuk mns
obmieoOpazoBarenpubix yupexaeHuii. / JI.C. AranacsH, B.®. byrysos, C.b. Kagowmies,
O.I'.Ilo3usk, U.W. IOguna. / M.: IIpocsemenue, 2014.

IInanupyemMble pe3yJbTaTbl OCBOCHHA Y4e0OHOI0 MpeaMeTa

JInyHocTHBIE:

— HCIIOJIb30BaHHE NPHOOPETCHHBIX 3HAHUM M YMEHHH B NPAKTUYECKOH AEATENbHOCTH U
IIOBCEIHEBHOM KM3HHU IJI1 MOJEIUPOBAHUSA IMPAKTUYECKMX CUTYyallUd W HCCIECIOBaHUS
IIOCTPOEHHBIX MOJENIEH C UCIIOIb30BAHUEM allllapaTa FEOMETPHUH;

— (QopMHpOBaHUE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTHU
o0yyaroImuxcsi K CaMOpa3BUTHIO U CaMOOOpa30BaHMIO HAa OCHOBE MOTHUBAIMM K
00y4YeHHMIO ¥ TIO3HAHUIO, BBIOOPY JanbHeiero oopa3oBanusi Ha 0a3e OPUEHTUPOBKU B
mupe mnpodeccuii U npodecCHOHANBHBIX MPEANOYTEHUH, OCO3HAaHHOMY IOCTPOCHMIO
UHIUBUIYAIIbHOM ~ 0Opa3oBaTeIbHOM  TPAaGKTOPUM  C  Y4ETOM  YCTOWYMBBIX
IIO3HABATEIIBHBIX HHTEPECOB;

— (QopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U OOIIECTBEHHOH MPaKTHKH;

— (QopMHupoBaHNE KOMMYHMKAaTHBHOM KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEpCTHMKAMHM, CTapIIMMM M MIIQAIIMMH B 00pa30BaTENbHOM, OOIECTBEHHO IOJIE3HOMH,
y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U JPYTrUuX BUAAX JEATEIBHOCTH;

— YMEHHE SCHO, TOYHO, TPaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NHCBMEHHOH peuw,
IIOHMMATh CMBICI ITOCTABJIEHHOM 3aJa4yM, BBICTpauBaThb apryMEHTALMIO, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEDHI;

— KPUTHMYHOCTb  MBIIUICHUS, YMEHHE  paclO3HaBaTb JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBAHU, OTJINYATh TUIIOTE3Y OT (haKTa;

— KpEaTHMBHOCTb MBIIUICHUS, WHULMATUBY, HAXOAUYMBOCTb, AKTUBHOCTb IPH DPELIECHUU
TeOMETPUUYECKHX 3a/a4;

— YMEHME KOHTpPOJUpOBAaTh IMpOLEecC U  pe3yabTaT y4eOHOH  MaTeMaTH4ecKou
JeSATEIbHOCTH;

— CIOCOOHOCTh K HMOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
PELLICHHH, pacCyKICHUM.

MeTanpeameTrHbie:

B 9 kiacce Ha ypokax reoMeTpHH, KaKk W Ha BCceX NpeaMerax, OyJeT MpoJoihKeHa
paboTa 1Mo pa3BUTHIO OCHOB YUTATENbCKON KoMmmeTeHnuu. OOyuarommecs OBIAACIOT YTCHHEM
KaK CpEICTBOM OCYIIECTBICHHS CBOMX JaJbHEUIIMX IJIAHOB: MPOJOJDKEHUS OOpa30BaHUS U
camM000pa30BaHMs, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO aKTYaJbHOTO M MEPCIIEKTUBHOTO Kpyra
YTEHUSI.

[pn U3y4YCHUH reoMeTpuu oOyyJarommecs YCOBEPIICHCTBYIOT
npuoOpeTeHHbIC HABBIKM paboThl ¢ MHGpopManueil 1 nmonoaHsaT ux. OHH cMOryT paboTaTh C
TEKCTaMH, PeoOPa30BbIBaTh U MHTEPIPETUPOBATH COAEPIKAILILYIOCS B HUX MH(POPMAIHIO, B TOM
qice:

— CHCTEMaTHU3UpPOBATh, CONOCTABIATH, AHAJIM3MPOBATh, 000OIIATH W WHTEPIPETHPOBATH
nH(}OpMaIIHIO, COACPIKAITYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX O0BEKTAX;

—  BBIACTATH TJIABHYIO M M30BITOYHYIO HH(POPMAIIHIO, BHIIOIHITH CMBICIIOBOE CBEPTHIBAHUE
BBIJICIIEHHBIX (DAKTOB, MBICIICH; MPEACTABIATH HHPOPMALIUIO B CXKATOU CIOBECHOH (opme



(B BUE TUIaHA WU TE3WCOB) W B HATJISIIHO-CUMBOJHYECKOH (opme (B Buae Tabmu,
rpadguyueckux CXeM M Juarpamm, KapT TMOHSTUH — KOHIENTYalbHBIX JHATPAMM,
OTIOPHBIX KOHCIIEKTOB);

— 3aIlOJIHATH U JOMOJHATEH TAOIUIIBI, CXEMBI, TUATPAMMBI, TEKCTHI.

B xozme u3ydeHusi reoMeTpuu OOy4arOIIMECs YCOBEPIICHCTBYIOT OMBIT MPOEKTHON
JeATeTLHOCTH, Kak o0co0oi ¢opMbl ydeOHON paboThl, CIOCOOCTBYIOIIEH BOCITUTAHHUIO
CaMOCTOATCIIbHOCTH, WHHUIUATUBHOCTH, OTBCTCTBCHHOCTH, TIOBBIIIICHUIO MOTHUBaAIIUHU )41
3 dexTUBHOCTH y4eOHON MEATEeTLHOCTH; B XOJ€ pead3alldd HMCXOJHOTO 3aMbIciia Ha
IPaKTUYECKOM YpPOBHE OBJAJCIOT YMEHUEM BBIOMpATh AJCKBATHBIC CTOSILIEH 3ajjaue CpeicTBa,
NPUHUMATh pEIIeHHs, B TOM 4YHCIE M B CHTyalusX HeompeneneHHoctd. OHM moiydar
BO3MOXXHOCTh Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIbKUX BAPUAHTOB PEIICHUH, K TIOUCKY
HECTaHAAPTHBIX PEIICHUH, TOMCKY M OCYIIECTBICHUIO HanOoJIee MPUEMIIEMOTO PEIICHHS.

PeryasitTuBHble:

— omnpedenaims 1Eb NEATETLHOCTH HAa YPOKE C TOMOUIBIO YUUTEINS U CAMOCTOSITENIBHO;

—  YYUTBCS COBMECTHO C YUUTEJIEM OOHAPYKUBATh U (hopMyauUposams yueduyo npobiemy;,

—  YYUTBCS NIAHUPOBAMb YIEOHYIO NESTETbHOCTh Ha YPOKE;

—  8bICKA3bl6amMb CBOIO BEPCHIO, IBITAThCA INpeayaraTb crnoco0 e€ MpoBepkH (Ha OCHOBE
NPOJAYKTUBHBIX 33JaHUN B yUeOHUKE);

— paboTtas 1Mo mpeaIoKeHHOMY TUIaHy, UCHOIb306amb HEOOXOAUMBbIE cpeacTBa (yueOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);

— onpedensams yCIEUTHOCTh BHITIOTHEHHS CBOETO 3aJaHUS B IUAJTIOTE C YIUTEIIEM.

CpenctBoM  GOpMUPOBAHUS PETYISTUBHBIX JCHCTBHIA  CIY)KaT TEXHOJIOTHS
npoOJEeMHOTO JWaiora Ha JTale M3y4eHHs HOBOTO MaTepualia M TEXHOJOTHS OLCHHBAHHUS
00pa3oBaTeNbHBIX JOCTHKEHUH (YUCOHBIX YCIIEXOB).

Ilo3naBaTenbHBbIE:

— OpHUEHTHPOBATHCS B CBOCH CHUCTEME 3HAHUU: HOHUMAMb, YTO HYKHA JOTOTHHUTEIbHAS
nHopManys (3HaHUS) 71 PeIICHUs YIeOHOM 3a/1a4d B OJMH II1arT;

—  Oenamb TPEABAPUTEIBHBIN 0MOOp UCTOUHUKOB HMH(DOPMALMU JJIs1 peIIeHus] y4eOHOU
3a/1a4u;

— 100BIBaTh HOBBIE 3HAHMSI: HAXOOUMb HEOOXOIUMYI0 WH(OpPMAINIO, KaK B yUeOHUKE, TaK
U B IIPEUIOKEHHBIX YUUTEJIEM CIIOBapsX, CIIPAaBOYHUKAX U HHTEPHET-pecypcax;

— 100BIBaTh HOBBIC 3HAHUS: U381eKamb WHPOPMALIUIO, TIPEICTABICHHYIO B pa3HBIX (hopMax
(Tekct, Tabnuna, cxema, WUTFOCTPAIUs U JIp. );

— TmepepabaTbIBaTh MOJTYYCHHYTO nHpopMaInuio: Haoba00amo u
0e1ambCaMOCTOATEITLHBIEEI800bI.

CpenctBoM (OpMHpPOBAHUS TTO3HABATEIIBHBIX JNEUCTBUMA CIY)KUT y4eOHBIM MaTepuai
¥ 33/1aHUs yueOHMKa, 00ecTieynBaroIIye ePBYIO JUHUIO Pa3BUTHS — YMEHUE OOBSICHATH MHP.

KomMmyHnkaTuBHbIC:

— JIOHOCHUTb CBOIO MO3UIIUIO 10 APYTUX: 0¢hopMAAmb CBOIO MBICIb B YCTHOM U MHUCbMEHHOM
peuu (Ha ypOBHE MPEIOKESHUS HIIM HEOOJIBIIIOTO TEKCTA);

— CIymaTth u IOHUMATh peyub Opyeux,

— BBIPA3UTEIBHO YUMAmMb U NepecKasbléams TEKCT;

— ecmynams B Oecely Ha YPOKE U B KHU3HU;

— COBMECTHO 00208apusamyvcs O TpaBUiIax OOIIEHUS W MOBEACHUS B IIKOJIE W CJIEIOBATh
uM;

—  YYUTBCS 8bINOIHAMG PA3TMYHBIC POJIU B TPy (JIUAEpa, UCTIOTHUTEINS, KPUTHKA)



CpenctBoM (opMupOBaHUS KOMMYHHMKATHBHBIX JEHCTBUH CIyKaT TEXHOJOTHUS
npoOJaeMHOTo auanora (MOOYXIAIOMMUKA M TOJBOIAIIMNA JUAJIOT), TEXHOJIOTHS MPOAYKTUBHOTO
YTEHHsI U OpraHu3aius padoThl B MAJIbIX TPYIIaXx.

IIpeameTHbIe:
Tema Yyammecss Hay4yarTcst Yyammecs nmoJiyyat
BO3MOKHOCTh
Bexmopuwt — 0003HauYams U U300paxircamov 6eKMopbl, 081a0emv  8eKMOPHLIM
— u306pasicams 8eKmMop, pasuwvili OAHHOMY, MemooomM Onsl peuteHus
—  CMpoumv 6eKmop, pPAasHblil CyMMe O08YX 3a0ay Ha 6blYUCIEHUE U
8EKMOPO8, UCNONIL3YA npasuna 00Ka3amenbCmeo;
mpey201bHuUKa, napannelocpamma,
Gopmynupoeams 3aKOHbL CIONHCEHUS, — npubpecmu onvim
— CMpoums CyMMY HECKOJNbKUX GEKIMOPOS, 6bLNOIHERUS NPOEKMOE.
UCNONBL3YS NPABULO MHO20Y20NbHUKA,
— cmpoumv 8eKmMop, pasHbull PAZHOCIU 08YX
8eKMOP0O8, 08YMsL CHOCODAMU.
— pewamb 2eomempudecKue 3a0avu
UCNONb3068AHUE  ATICOPUMMA  BLIPAICEHUS
yepe3  OaHHble  BEKMOPbI,  UCHOIb3YS
npasuna  ClOJCEHUs,  GblYUMAHUL U
VMHOIICEHUS 6eKMOPaA HA YUCTO.
— pewamsv npocmenuiue 2eomempuyecKue
3adauu, Onupasc,  Ha  U3VYEHHble
CBOUICMBA BEKMOPO8;
— HaxoOumv CpeoHIol0 JIUHUI mpaneyuu no
3a0aHHBIM OCHOBAHUSIM.
B noeceonegnoit scusnu u npu uzyuyeHuu
opyzux npeomemos:
—  UCNONb306amMb  6EKMOPbl 0N peuleHus
npocmenwux 3a0ay  Ha  onpeoeienue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUSL.
Memoo — onepuposambv Ha bazoeom 061a0embs
Koopounam VPOBHENOHAMUAMU: KOOpOUHAamol KOOPOUHAMHBIM
gekmopa,  KOOpOUHamvl  CyMMbl U Memooom peuieHus
pasHocmu  8eKmopoe, npouszeeoeHus 3a0ay Ha GvlYUCIeHUe U
6€KMOpa Ha YUco; 00Ka3amenbcmeo,
—  BbIYUCTAMD KOOpOUHAamul gekmopa, npuobpecmu onvim
KOOpOUHAmMbl ~ CYMMbL U pasHocmu UCNONb308AHUS
8EKMOpPO8,  KOOPOUHAMbBL  NPOU3EEOEHUs] KOMNbIOMEPHBIX

eeKkmopa Ha 4ucio,
BbIYUCTIAMb Y20l MeDfC()y seKmopamu,

BblHUCIAAIMDb CKAJIsIpHOE np0u3eeOeHue
B6EKMOpPOB;

BblYUCIAIMb paccmosnue Meofcdy
mo4yKkamu no u3eecmmHvim Koop()unamaM,

BblHUCIAIMb KOOp()LlHambl cepec)qul
ompesKa,

cocmaeiinito  YpaeHeHue - OKPYIICHOCNnU,
3HAA KOOpOMHClWIbl yewmpa u mouyKu
OKpYIICHOCMU, cocmaejisiinb  YpaeHeHUe

npocpamm Ons aHamu3a

YACMHBIX cnyyaes
83AUMHO20
PAcnonodcenus
OKpYHCHOCMEL u
NPAMbIX,

npuobpecmu onvim

6blNOJIHEHUS NPOEKMO8




APAMOT NO KOOPOUHAMAM 08YX ee MOYeK;
pewams npocmeluiue 3a0aiuu Memooom
KOOpOuHam

Coomnowenusn
Mexncoy
cmoponamu u
yenamu
mpeyzonvhuxa.Ck
anapHoenpou3eeo
eHue 6eKmopoe

onepuposamv  Ha  0A3060M  YpO8He

NOHAMUAMU. CURyca, Kocuryca u
maHeenca y2enoe,
NpUMeHANb OCHOBHOE€E

MPU2OHOMEMPUIecKoe MmoAHcoecmeo npu
peuieHuy 3a0ay Ha HAX0NHCOeHUue OOHOU
MPULOHOMEMPUYECKOl  QYHKYUuu  uepes
opyeayio,

u30bpasxcamo y2on MedxHcoy 8eKmopamu,

BLIYUCTIAMND cKanapHoe npouszgedenue
8€KMOpO8,

HAXo0umv  yenvl Mexcoy B8eKmopamu,
UCNnonb3ys Gopmyny CKANAPHO20

npouseedeHUst 8 KOOPOUHAMAXx,
APUMEHAMb MeopeMy CUHYCO8, MeOpeMy
KOCUHYCO8,

npuUMeHsams dopmyny niowaou
mpey20bHUKd,

pewams  npocmeuwiue  3a0a4u  Ha
HaxoxcoeHue CMOpOH u yenoe

npou3z6ojIbHOcO mpeycobHUKda

B noeceonegnoit scusnu u npu uzyuyeHuu
opyzux npeomemos:

UCNONIBL308AMb  BEKMOPbL 01l peuleHus
300a4 Ha 08UMCEHUe U Oelicmeue Cuil

BbIYUCTSIMD niowaou
Queyp,  cocmasnenHbix
us  08yx u  bonee
APSMOY20IbHUKOS,
napaienoepammos,
MpeyeoNbHUKO8, Kpyed U
cexmopa;

BbIYUCTSIMD niowaou
MHO20Y20IbHUKO8,
UCRONL3YSL  OMHOWEHUS
PasHoGeUKOCMU u
PABHOCOCMABLEHHOCTIL,
npUMeHsImy
aneebpauieckull u
MpUSOHOMEMPUYECKULL
mamepuan npu peueHuu
3a0ay HA  GbIMUCTICHUE
niowaoeil
MHO20Y20IbHUKO8,
npuobpecmu
npUMeHeHUs
aneebpauueckozo u
MPUSOHOMEMPULECKO20
annapamanpu  peuwieHuu
2eoMempuyeckux 3a0a

onslm

Jnuna
OKpY)CHOCIU U
naouwaos Kpy2a

B

onepuposamu Ha bazoeom
VPOBHENOHAMUAMU npaGUIbHO20
MHO20Y20/IbHUKA,

npUMeHAmb  Popmyny O GblUUCTEeHUSA

Yena npasuibHO20 N-y201bHUKA.
NPUMEHAMb POPMYIbl NAOWAOU, CHOPOHDL
APABUTLHO2O MHO20Y20bHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYIHCHOCIU,
npUMeHsams Gopmynvl ONUHDL
OKPYIHCHOCMU, oyeu OKPYICHOCMU,
RAOWAoU Kpyea u Kpy2o80o2o cekmopad.
UCNONB308aMb CEOUCMBA USMEPEHUsL ONUH,
V208 npu peuleHuu 3a0a4 Ha HaxoxcoeHue
ONIUHbBL OMpe3Ka, epadyCcHOl Mepbl Yaid,
BLIYUCTAML — NAOWAOU — MPEY2OTbHUKOS,
APAMOY2ONIbHUKOS, Mpaneyuti, Kpy208 u
CeKxmopos;

BLIYUCTIAMY OTUHY OKPYICHOCIU U ONUHY
OyeU OKPYHCHOCTU,

BLIYUCTIAMYb ONUHBL TUHEUHBIX JIEMEHMO8
Queyp u ux yeavl, UCHONL3YS U3YUEHHbIE

Gopmynsi.

HOBCEOHEGHOIl JCUZHU U npu u3yuenuu

861600UMb POPMYTY 05
8bIUUCTICHUS yena
NPasuIbHO20 n-
Y2ONbHUKA U NPUMEHAMb
ee 8 mpoyecce peuieHus
3adau,

npoeoounv
dokazamenbcmed
meopem o ¢opmyne
niowaou, CMOPOHDL
NPasuIbHO2O
MHO20Y20/IbHUKA,
paouyca BNUCAHHOU U
ONUCAHHOU
OKpPYIHCHOCMU u
cnedcmeuti u3 meopem u
APUMEHAMb — UX  npu
peuieHuu 3a0ad,

pewams  3a0a4u  Ha
00KA3aAMenbCmeo c
UCNONb308AHUEM
Gopmyn ONUHbBL
OKPYIHCHOCMU U OJIUHDL
oyeu OKDYIHCHOCMU,




opy2ux npeomemos: Gopmyn niowaoeu
— pewamb npakmuueckue 3a0auu, Queyp.
CB85A3aHHbLE c HaxodcoeHuem
2eoMempu4ecKux 6eIU1UH.
eusicenusn — onepuposamv  Ha  0A3080M  YpO8HEe NPpUMEHAMb  CBOUCEA
HOHAMUAMU OMOOPAd*CEHUS NIOCKOCMU HA 08UdICeHUs. NPU peuleHUU
cebsl u 0sudICeHUs, 3adau,
— onepuposamv  Ha  0A3080M  YpOGHEe NPUMEHAMb  NOHAMUSL:
NOHAMUAMU ~ OCEBOU U  YEHMPAIbHOU ocegas u YEHMpPAaIbHas
cumMmempuu, napanienrbHo2o cumMMempus,
nepexoca,nogopoma, napannienvHoulll.  NePeHoC
—  pacno3nasamuv UObl 0BUIHCEHUI, U noeopom 6 peueHuu
—  BbINOJHAMbL NOCMPOEHUe OBUNCEHUL C 3a0ay
NOMOWbIO YUpKyas u JIUHEUKU,
ocyujecmeanams npeobpasosanue ueyp,
—  pacnosnagamo no uepmegicam,
ocywecmenams npeobpazosanus ueyp c
NOMOWBIO  0CeBol U  YeHmpaibHoUu
cumMMempuu, napaiieibHo20 NnepeHoca u
nogopoma.
Iloemopenue —  NpuUMeHAmb Npu peuileHuu 3a0ay OCHOBHble COOMHOWLEHUS MedHCOY
Kypca CMOPOHAMU U Y2AAMU NPAMOY20bHO20 U NPOUZBOTLHO20 MPEY2OIbHUKA,
naanumempuu —  npuMeHsmv hopMyabl NIOWAOU MPEY2OTbHUKA.

peutamosb mpey20JlbHUKU C NOMOULbIO meopem CURYCO8 U KOCUHYCO8,

NPUMEHAMb  NPUSHAKU  PABEHCMEA  MPEY20JbHUKOE NpU  peuteHuu
2eomempuieckKux 3a0ad,
APUMEHAMb  NPUSHAKU — NOO00OUs  Mpey20NbHUKO8  NpU  peuleHuu

eeomempuieckux 3a0ad,

onpeoenams UObl Yemblpexy2oIbHUKO8 U UX C8OUCMEA,

ucnonvzosamev opmyavt niowjaoeu Queyp Ons HAXOHCOeHUs  UX
niowaou,

BbINOIHAMb Yepmedc NO YCI08UI0 3a0adl, pewams npocmeuuiue 3a0a4u
no meme « Yemuipexy2onoHuKuy

UCNONB308aMb CEOUCMBO CHOPOH YemblPeXy20ibHUKA, ONUCAHHO20 OKOJIO
OKDYICHOCMU, CBOUCMBO V2l08 BNUCAHHO2O Yemblpexy20lbHUKa npu
peutenuu 3a0ad,

UCNONBL308aMb POPMYILL ONIUHBL OKDYHCHOCMU U OY2U, NAOWA0U Kpyea U
cexmopa npu peulenuu 3a0ad,

pewams ceomempuyecKkue 3a0aiu, ONUPAasacs Ha C8OUCMEA KACAMETbHbIX
K OKpYJCHOCMU, npumensisi  OONOJHUMENbHblE — NOCMPOEHUS,
aneebpaudeckuli U mpuecoHoOMempudecKutl annapam,

npo8OOUMsb ONepayul Hao0 eKMOPAMU, BLIYUCTAMb OIUHY U KOOPOUHAMbL
8EKMOpA, Y20l MeNCOy 6eKMOPaMU,

PAcno3naseams  YpaGHeHUs OKPYJ*CHOCMel U  NpSAMOl,
UCNONb308aMb,

UCNONL308aMb  NPUOOPEMeEHHble 3HAHUS U YMEHUs 6 NPAKMmu4ecKoul
OesmenbHOCMuU Ol peuleHuss NPAKMUYeckux 3a0ay, CEA3aHHbIX C
HAXOHCOCHUEM 2e0MeMPUTeCKUX 8eTUYUH

ymemsb Ux




Conep:xanue yueoHoro npeamera «I'eomerpusi»
9 KJ1., 68 yacoB (2 yaca B Hees110 34 y4eOHBIX He/leIH)
Bexmopul. Memoo koopounam. (19u)

ITonstTue BekTopa. PaBeHCTBO BEKTOPOB. C0KEHUE M BHIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO JBYM HEKOJJIMHEApHBIM BekTopaMm. KoopauHaTsl
BekTopa. Ilpocreitime 3amaun B KOOpJAWHATaX. YPaBHEHUS OKPYKHOCTH M MPSIMOM.
[IpumeHeHne BEKTOPOB U KOOPAMHAT TP PELICHNN 3a/a4.

OcHosnas yenb — HAy4YWTh YyYalIUMXCsl BBINOJHATH JCHUCTBUSA HAJ BEKTOpPaMHM Kak
HaNpaBJICHHBIMU OTPE3KaMHM, YTO BaXKHO JJIsl IPUMEHEHHSI BEKTOPOB B (pU3MKE; MO3HAKOMUTH C
HCITOJIb30BAHUEM BEKTOPOB U METOJa KOOPJAMHAT IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Bekrop onpenensercs Kak HalpaBICHHBIM OTPE30K U JEUCTBHS HAJl BEKTOPAMU BBOISATCS

TaK, KaK 3TO MPHUHSITO B (U3MKE, T. €. KaK JACHCTBUS C HalpaBICHHBIMU OTpe3kaMu. OCHOBHOE
BHUMAaHHUE JIOJDKHO OBITH Y/EJICHO BBIPAOOTKE YMEHHUH BBIOJIHATH ONEpaluy HaJl BEKTOPaMH
(cxiagpiBaTh BEKTOPHl MO MpaBWJIaM TPEYroJibHUKAa M MapajuiesiorpaMma, CTPOUTh BEKTOP,
pPaBHBI Pa3sHOCTH JIBYX JaHHBIX BEKTOPOB, a TAK)K€ BEKTOp, PAaBHBIM MPOU3BEIEHUIO JAHHOTO
BEKTOpa Ha JAHHOE YHUCJIO).
Ha npumepax mokassiBaeTcs, Kak BEKTOPbl MOTYT HNPUMEHSITHCS K PELIEHUI0 T€OMETPUUYECKUX
3agad. JleMoHctpupyetrcss 3)PeKTUBHOCTh MpUMEHEHUs (GopMyia Ui KOOpAMHAT CeperHbI
OTpE3Ka, PACCTOSHUS MEXAY ABYMsI TOUKaMH, YPABHEHUI OKPY>KHOCTH U IIPSIMON B KOHKPETHBIX
FeOMETPUUECKUX 3aJauyax, TeM CaMbIM JIaeTCsl MpeJCTaBiIeHHEe 00 M3yYEeHUH T€OMETPUUYECKHX
¢Guryp ¢ moMoIp0 METOJ0B aNreophl.

Coomnowenus mexncoy cmoponamu u yznamu mpeyzoavHuxa.(13u)

CuHyc, KOCHHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemienue
TPEyroJIbHUKOB. CKaJIsIpHOE MTPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHHUE B T€OMETPUUECKHIX
3aJa4ax.

OcHosHas yenb — pa3BUTh YMEHHUE YYAIIUXCS MPUMEHSTh TPUTOHOMETPUUYECKUM armapar mpu
peLIEHUN TeOMETPUYECKUX 3a]1ay.

Cunyc m kocuHyc Jroooro yriaa ot 0° mo 180° BBOmATCS C TOMOIIBIO EAMHUYHOU
HOHyOpr)KHOCTI/I, JOKAa3bIBAKOTCS TGOpeMbI CI/IHyCOB 158 KOCI/IHyCOB 1 BBIBOOUTCA CIIC OJHA
dbopmMyna TIonaan TPEeyrojabHUKa (ITOJIOBUHA MPOU3BEICHHUS IBYX CTOPOH Ha CHHYC yIjia MEXIY
HUMHU). DTOT annapaT NPUMEHSETCS K PELIEHUIO TPEYTrOJbHUKOB.

CkansipHOE TIPOM3BEACHHE BEKTOPOB BBOJIUTCS Kak B (u3uke (TPOU3BEACHHUE [JIHH
BEKTOPOB HAa KOCHHYC YIJIa MeXAy HUMHU). PaccmaTpuBaroTCsi CBOMCTBAa CKaJISIPHOTO
MIPOU3BEICHUS U €TO MPUMEHECHHE MPU PEIICHUH TeOMETPUYECKUX 3a1a4.

OcCHOBHOE BHHMMaHHE CIEAYyeT YACTUTh BBIPAOOTKE INPOYHBIX HABBIKOB B MPHUMEHCHHH
TPUTOHOMETPUYECKOTO ammapaTa Mpu PEIIeHHH TeOMETPHUIECKUX 3a/1a4.

Jnuna okpyyscnocmu u niowads kpyza. (12u)

[IpaBunbHbIE MHOTOYTOJIBHUKU. OKPYXKHOCTH, ONMMMCAHHASI OKOJIO MPABUILHOTO MHOTOYT'OJIbHUKA
W BOMcaHHas B Hero. [locTpoeHwe mNpaBUIIBHBIX MHOTOYTOJIBHUKOB. JlIMHA OKPYKHOCTH.
ILnomane kpyra.

Ocno6nas yenb — paCIIMPUTh 3HAHWE YYalIUXCSd O MHOTOYIOJIbHUKAaX; PacCMOTPETh
MOHATHS JJIMHBI OKPYKHOCTHU U TUIOIIAIN KPYyra U (QOPMYIIBI A7l MX BEIYUCIICHUS.



B Hauane tembl gaeTcsi onpeaeneHue NpaBUIbHOTO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS
TEOpPEeMBbI 00 OKPY)KHOCTSAX, ONMHUCAHHOM OKOJIO MPaBHJIBHOIO MHOTOYTOJIbHHKA W BIHMCAaHHOH B
Hero. C MOMOIIBIO ONMCAHHOW OKPYXHOCTH PEIIAKOTCS 3aJa4d O MOCTPOCHHM IPAaBHIIBHOIO
HIECTUYTOJIbBHUKA U MIPABUIIBHOTO 2re-yrojibHUKa, €CIIH J1aH MPaBUJIbHBIN M-YTOJbHUK.

@opMyIIbl, BEIPAKAIOIINE CTOPOHY IPABUIBHOTO MHOTOYTOJIBHUKA U PaJNyC BIIMCAHHOW B
HEro OKPY)KHOCTH 4Yepe3 pajuyc OMUCAHHOH OKPY>KHOCTH, UCHOJIB3YIOTCS TPU BBIBOJIE (POpMYII
JUIMHBI OKPYXHOCTH W IUIOLIAAM Kpyra. BbIBOJ onmpaercsi HA MHTYMTHBHOE IMPEACTABICHHUE O
npenene: Npu HEOTPAaHMYEHHOM YBEIMYEHUHM YHUCJIa CTOPOH IPAaBWJIBHOTO MHOTOYTOJIBHHKA,
BIIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IIOIIAAb —
K IUIOLIAAN Kpyra, OrPaHUYEHHOI'O OKPYKHOCTBIO.

eusicenus.(8u)

Otobpaxenue miaockoctu Ha ceOs. Ilonstue nprwxeHus. OceBas M LEHTPAIbHAsT CUMMETPHUH.
[TapannensHbii iepenoc. [loBopoT. HanoxxeHus u 1BUXEHUS.

OcHosHas yenb — MO3HAKOMUTH YYalIUXCsl C MOHATHEM JIBHXKEHHS M €T0 CBOMCTBAaMHU, C
OCHOBHBIMH BHJIaMHU JBMKCHUN, CO B3aUMOOTHOILICHUSIMHU HAJIOKEHUH U IBUYKEHUI.

JIBMKeHHE TIJIOCKOCTH BBOJUTCS KaK OTOOpakeHHWE IUIOCKOCTH Ha cels, COXpaHSIoIiee
paccrosiHue Mexy Toukamu. [Ipu paccMOTpeHHH BHIOB ABM)KEHUI OCHOBHOE BHUMAaHHE
yIEISeTCs MOCTPOCHUIO0 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB IIPH OCEBOU U
LHEHTPAJIbHOW CUMMETPUSX, MapajjieIbHOM epeHoce, moBoporte. Ha addexTHrix mpumepax
IMMOKAa3bIBACTCA NPUMCHCHUC I[BPI)KCHPIFI IIpu pCIICHUU T'COMETPUICCKUX 3aj1ay.

[TonsiTve HaIOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHATHI. J[oka3bIBaeTcs,
YTO ITOHATHSA HAJIOXKECHHUSA U IBUXCHUSA ABJIAIOTCA OKBUBAJICHTHBIMU: JIIO6OC HAaJIOKCHUEC SIBIISICTCS
JBUKEHHEM IIJIOCKOCTU U 00paTHO. M3yueHne qoka3aTesbcTBa HE SBISIETCS 00s13aTENbHbIM,
OIHAKO CJICAYCT PAaCCMOTPETH CBA3b MOHATHUHN HAJIOKEHUA U JABHUKCHUA.

Hmozoseoe noemopenue. Pewwenue 3aoau. (16u)

TemaTnuyeckoe mIaHKPOBaHUE

Ne | HaumeHoBaHMe pa3/iejioB U TeM Bcero yacos Bcero KoHTpOJBLHBIX
n/n YPOKOB padoT

1 |Bekrtopsl. 8 8

2 |Meroa koopauHAT 11 10 1

3 |CooTHoOLIEHUS MEXKIY CTOPOHAMHU U 13 12 1

yriamu TpeyrojipHuka. CkaispHoe
IPOM3BEICHUE BEKTOPOB

4 |nvuHa OKpYXHOCTH U IUIOIIATb 12 11 1
Kpyra.

5 |JBwxeHus 8 7 1

7 |IloBTOpEeHME 16 15 1

Htoro 68 63 5




OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.
OTBeT OLIeHHBaEeTCsA 0TMETKOM «5», ecl:
paboTa BBIMOJIHEHA TTOTHOCTHIO;
B JIOTUYECKHUX PACCYKICHUSX U 00OCHOBAHUH PEIICHUS HET MPOOEIIOB U OIMHOOK;
B PCUICHHH HET MAaTeMaTUYECKHX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMHUCKA, KOTOpasl HE
ABJISIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMIOHMMaHUs y4eOHOro MaTepuara).
OT1MmeTKka «4» CTaBUTCS B CACAYIOMIMX CIy4asxX:
paboTa BBINOJIHEHA MOJHOCTHI0, HO 00OCHOBAHMS IIATOB PEIICHUS HEIOCTATOYHBI (€CTU YMEHHE
000CHOBBIBAThH PACCYKIEHUS HE SIBISUIOCH CIICIUATBHBIM O0BEKTOM MPOBEPKH );
JOTIYILIEHbI OJIHA OIIMOKA WM €CTh JIBa — TP HEIO04ETa B BBIKJIAKaX, PUCYHKAX, YEPTEKaxX WIH
rpadukax (€ciu 3TU BUIBI padoT He SBISUIMCH CIIEHUATBHBIM 00BEKTOM IPOBEPKN ).
OTMeTKa «3» CTaBUTCS, €CIIH:
JOTIYIIIEHO OoJiee OHOM OMMOKU WiH Oojiee IBYX — TPeX HEJOYETOB B BBIKIAJKAX, YEPTEkKaxX
nim rpadukax, Ho oOydJaronuiics 06aagaeT 00s13aTeIIBHBIMA YMEHUSIMH 10 TTPOBEPSIEMON TEME.
OTMeTKA «2» CTaBUTCS, €CIIN:
JOTYIIEHbI CYIIECTBCHHBIC OIMMOKHM, TIOKA3aBIIME, 4YTO OOydJalmwuiics He obiagaet
00s13aTeNbHBIMI YMEHHUSIMU 110 JAHHOW TeMe B MOJIHON Mepe.
VYyurenbs MOXKET MOBBICUTH OTMETKY 3a OPUTMHAJIbHBIA OTBET Ha BOMPOC WU OPUTHHAIBLHOE
pelieHre 3aJayu, KOTOPbIE CBUICTEIBCTBYIOT O BBICOKOM MAaTEMATHYECKOM Pa3BUTHH
oOydJaromerocs; 3a pemeHne 0oyiee CIOKHOW 3aJadyd WM OTBET Ha 0oJiee CIOKHBIA BOIPOC,
MpeJIOKEHHBIE 00yJaroImeMycsl JOMOTHUTENBHO TMOCIE BBIMOTHEHHUS UM KAaKUX-JIMOO JIPYTHX
3aJaHun.

I' - 9 KonTposbHas padora Ne 1
MeToa KOOpaAMHAT
Bapmuant 1

- 1 -
a=-b+—c | ( 1
1. HaiiauTe KOOpAMHATHI U JIMHY BekTopa ¢ eciu 2 b(3,- 2]’ c- 62

2. lanbl koopauHaThl BepmnH Tpeyroabanka ABC: A (-6; 1), B (2; 4), C (2; -2).

Hoxaxwute, uro TpeyroabHUK ABC paBHOOEIpEHHBIN, 1 HAWIUTE BBHICOTY TPEYTOJIbHUKA,
IIPOBEJCHHYIO U3 BEPLIMHBI A.

2
3. OKpyXHOCTb 33J]JaHa YpPaBHECHUEM (x- 1%+ y' =9 . Hanmumure ypaBHeHUE psmoi,
MPOXOIAILIEH uepe3 €€ UEHTP U MapAJUIETbHONW OCH OPAUHAT
4. Hanmmure ypaBHEHUE OKPY>KHOCTH C IICHTPOM B TOUKE A (- 1,4), mpoxosiei 4epe3 TOUKyY
B3, -1).
5. * HaitnuTe KOOpaAuHATHI TOUKH F, JIeXKaIeil Ha ocu abCIIMCC U paBHOYIAIEHHOMW OT
Touek NuM, ecmu N(-2; 1 )u M(0; 3 ).



Konrtpoabnas padora Ne 1
MeToa KOOpAMHAT
Bapmuant 2

b b=lc-de|-36.d2-2.
1.Haiimute KOOpAMHATHI U JUTHHY BEKTOpa ° €CIIH
2. Janbl KoopauHaThl BepiuH yeThipexyroibauka ABC D: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxaxwute, uto ABCD — npsiMmoyroipHUK, 1 HalAUTe KOOPAMHATHI TOUYKH MTEPECEUCHUS €r0 JuaroHaeu.

(x+1)" +(y-2)* =16. . )
3. OKpyXHOCTH 3aJlaHa ypaBHEHHUEM Hamumure ypaBHeHre npsaMo, TpoXoAsIen
yepes e€ LeHTp U NapaJuIeNIbHOH ocH abcrmcc.
4. Hanuimure ypaBHEHUE OKPYKHOCTH € IIEHTpoM B Touke C (2, I ), Ipoxomsiei yepes TOUKy
D(5;5).
5. * Haifnute KOOpAMHATHI TOUKH A, JIeKallel Ha OCU OpJUHAT U paBHOYAAIEHHOMU OT
Touek Bu C,ecmu B( 1, -3)u C(2;0).
I' — 9 KonTposbHas padora Ne3

JnuHa OKPYKHOCTH H ILIOMIAAL KPyra
BapmuanTt 1

1. ITepumeTp npaBUIBLHOTO TPEYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTH, paBeH 45 cM. Haiinure cropony
MPaBUIIFHOTO BOCBMUYTOJBHUKA, BIIMCAHHOTO B TY K€ OKPY)KHOCTb.
2. Hadigure miomanpb Kpyra, €Civ IJI0Mab BINCAHHOTO B OTPAaHIYHMBAIOIIYIO €0 OKPY)KHOCTh KBaIpaTa
paBHa 72 1m>.
3. HaluTe JUTMHY TyTH OKPYXKHOCTH paamyca 3 cM, eciu e€ rpaaycHas Mepa paBHa 150°.

I' — 9 KonTpoJasHas padora Ne 2
CooTHoOIIeHHSs] MeKIY CTOPOHAMH U YIJIaMH TPeyroJbHuKa.
CxasisipHOe Npou3BeeHUe BEKTOPOB.
Bapmuant 1
1. Haitnure yron mexay mydom OA 1 mojoxuTeabHo# mosryockio Ox, ecnu A(-1; 3).

2. Pemute TpeyronsHuk ABC, ecnu 0B =300 C=105,BC :3\/ECM'
3. Haitnure kocunyc yriia M tpeyronbanka KLM, ecniu K(1; 7), L(-2; 4), M(2; 0).

KonTpoJbHas padora Ne 2
CooTHOIIEHNS MeKTy CTOPOHAMH H YIJIAMH TPeyroJbHHUKA.
CkassipHoe nNpou3BeeHne BEKTOPOB.
Bapmuant 2
1. Haiinure yron mexny syuom OB u nonoxutensHoi nonyocsto Ox, eciu B(3; 3).

2. Pemute TpeyronsHuk BCD, ecnu 0B =451 D =60",BC :\/§CM'
3. Haiinute xocunyc yria A tpeyronsauka ABC, eciu A(3; 9), B(0;6), C(4;2).

Kontpoabnas padora Ne3
JIMHA OKPYKHOCTH M IUIOIIAAL KPyra
Bapmuant 2



1. ITepumeTp npaBUIIBHOTO MIECTHYTOJIBHUKA, BIIMCAHHOTO B OKPYKHOCTH, paBeH 48 cMm. Haiinure ctopony

KBaJ(paTa, BIMCAHHOTO B TY K€ OKPY>KHOCTb.
2. Haiiaute nnuHy OKpYXHOCTH, €CJIM TUIOIIA b BIMCAHHOTO B HE€ MPAaBUIBLHOIO IIECTUYTOJIbHUKA

2
paBHa 72\/ECM .
3. HaiinguTe nomaap KpyroBoro CEKTopa, €ciiu TpajycHasi Mepa ero ayru pasHa 120°, a paauyc Kpyra paBeH
12 cm.

I' — 9 KonTposbHas padora Ne4
JABukeHust

Bapmuant 1
1. Nana tpanermst ABCD. [Toctpoiite durypy, Ha KOTOpYrO OTOOpaXKaeTcs 3Ta TPAIEIysl P CUMMETPUHT
OTHOCHUTEJBHO MPSIMOH, collepkarieli 00KOBYyI cTOpoHy AB.
2. [1Be okpyxHocTH ¢ nueHtpamu O1 u Oz, paguychl KOTOPBIX paBHbI, epecekatorcs B Toukax M u N. Uepes
Touky M mpoBeneHa npsimasi, mapamensHas O10; u nepecekarolasi OKpy>kKHOCTb ¢ ieHTpoM O» B Touke D.
Ucnonp3ys napamiensHbld IEPEHOC, TOKaXUTE, YeThipexyroiasHuKk O1MDO; siBisieTcs napaiienorpaMMoM.

Kountpoabnas padora Ned

JBukeHUs

Bapmuant 1
1. ana tpaneuust ABCD. IToctpoiite dpurypy, Ha KOTOpyr0 0ToOpa)kaeTcs 3Ta Tpareyst Ipu CAMMETPHU
OTHOCHTEJIBHO TOYKH, SIBISIONICHCS cepeinHOi 00K0BO# cTopoHbl CD..
2. an mectuyronbHUK A1A2A3A4A5A6. Ero croponst A1Ar u AsAs, AoAsu AsAs, AzAs u AgA1onapHo
paBHBI ¥ MapajuiedbHbl. VICMonb3ysl HEHTPalbHYI0 CHMMETPHIO, JOKAXKUTE, YTO JUaroHain AiAas, ArAs,
A3AsIaHHOTO HIECTUYTOJIBHUKA [IEPECEKAIOTCS B OJTHON TOUKE.



IIpoMe:xxyTouHAasi aTTeCTAIUs 10 TeOMETPUH
Bapwuanr 1.
Yacrs 1.

1. Touka Mwumeet koopauHaTthl (4, - 5); K(2;2).Haiinure |m |

1)7 2)V13 3)V53 4)5

2. 3anummTe ypaBHEHHE OKPYKHOCTH , U300pak€HHOM Ha PUCYHKE, €CIIU
01(-4,2); A(0;5)

Y
A
oy
DGr+4)2+(1—-2)?%=5 3) (x+4)2 + (y—2)% =25
) (x—4)2+(y—2)2=5 A (x—4)2+ (y—2)2=25

3. 3anumure ypaBHeHUE npsiMoit AB, ecnu A(-3,4) v B(-1,-2)

)y=3x-2 3)y=2x+3
2)y=-2x+3 4)y=-3x-5

4. B TpeyronpHUKe 0J[HA U3 CTOPOH paBHA 7v/2 CM, a POTHBOIONOXKHKIT yron papen 450,
Haiinure paauyc onmMcaHHON OKPYKHOCTH.

1) 770M ) 3,5vV2 em
2) HZM 4) 3,5cMm

5. OnuH U3 BHYTPEHHHX YITIOB TIPAaBUIIBHOTO 7-yronbHKKA paseH 150°. HaifuTe uncio cTopon
MHOTI'0YyTrOoJIbHHKaA.

)9 3)12
2) 14 4) 15
YacTtb 2

6. OcHoBaHMs paBHOOEIPEHHOM Tparenuu paBHbI 22 u 32, a ee nepumetp = 80. Halitu mmomans
JTOU TpaICLHH.



IIpoMeskyTouHasi aTTECTALMSA N0 TeOMETPUH
Bapuanr 2.
Yacrs 1.

1. Touka Aumeet koopauHatsl (- 3; 2); B(- 1,1).Haiigure |A_B)|

)5 2)V17 3)V5 4)3

2. 3anummTe ypaBHEHHE OKPYKHOCTH , U300pak€HHOM Ha PUCYHKE, €CIIU
0:1(2;-4); M(5;0)

DGx+2)2+(-4)?2*=5 3)) x+2)2+(+4)2=25
D (x—2)2+@(-4)?2*=5 H(x—2) 2+ (Hp+4)?=25

3. 3anummre ypaBHeHue npsmo AB, ecnu A(3;4) u B(1;-2)

)y=4x+5 3)y=-3x+13
)y=-2x-11 4)y=-3x+8

4. B TpeyronpHUKe 0J[HA U3 CTOPOH paBHA 8v/3 cM, a MPOTHBOMONOXKHKIT yron paen 60°.
Haiinure paauyc OKpyKHOCTH, OIIMCAHHOM OKOJIO TPEYTOJIbHUKA.

1) 880M 3) 4/3 cm
2)ECM 4) 6 cm

5. OauH U3 BHYTPEHHUX YIJIOB TIPaBUILHOTO 7-yrojibHuKa pased 156°, HaiimuTe unciio cropon
MHOT'OYTOJIbHUKA.

112
2)15

3) 18
4) 20



Yacts 2

6. OcHoBanust paBHOOEIpeHHOM Tparnenuu paBHbl 17 u 41, a ee nepumetp = 88. Haiitu miomanp
ATOM Tparenuu.

Kirou
Bapuanr 1
1 2 3 4 5 6
3 3 4 1 3 324
BapuanT 2
1 2 3 4 5 6
3 4 3 1 2 261




