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PaGouass mporpamMma mo reomeTpuu s 9 kiacca paspaboTaHa Ha OCHOBE NPUMEPHOU
nmporpamMmbl - 0011e00pa3oBaTeNIbHBIX YupexkaeHud. ['eomerpust 7-9 kmaccel. CocTaBUTENb:
Bbypmuctposa T.A., M.: [Ipocsemenune, 2014 r.

[Iporpamma cooTtBercTBYeT YyueOHmky [eometpus 7 — 9. VYueOHuk s
obmieoOpazoBarensubix  yupexaeHuii. / JI.C. AranacsH, B.®. byrysos, C.b. Kagowmies,
3.I Ilo3usx, U.N. FOnuna. / M.: Ilpocsenienue, 2014.

[InanupyemMble pe3y/bTaThl 0CBOECHHS Y4eOHOI0 MpeaMeTa

JInuHoCTHBIE:

— HCIIOJIb30BaHHE NMPHOOPETCHHBIX 3HAHUM M YMEHHI B NPAKTUYECKOH AEATENbHOCTH U
MIOBCEIHEBHOM KM3HU IJI1 MOJEIUPOBAHUS NMPAKTUUYECKUX CUTyallUd U HCCIEI0BaHUS
MOCTPOEHHBIX MOJIENEH C UCIIOIB30BAHUEM allapaTra FreOMETPHUH;

— (QopMHpoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaromuxcst K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMH K
00y4YEeHUIO W TMO3HAHWIO, BHIOOPY JajdbHEHIEro o0pa3oBaHus Ha 0a3e OPUEHTHPOBKH B
mupe mnpodeccuii U npodeccHoHANbHBIX MPEANOYTEeHUH, OCO3HAHHOMY MOCTPOCHHIO
WHIUBUIYAIBHOW  0Opa30BaTebHOM  TPAGKTOPUHM  C  Y4E€TOM  YCTOMYHMBBIX
II03HABATEJIbHBIX HHTEPECOB;

— (¢dopMHpOBaHHE IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKU;

— (QopMHpoBaHHE KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTAapIIMMHM M MIIQAIIUMH B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOMH,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BHUIAX JIEATEIbHOCTH;

— YMEHHE SICHO, TOYHO, T'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHUCBMEHHOH peuw,
IIOHMMATh CMBICI IIOCTABJIEHHOM 3aJauM, BBICTpauUBaThb apryMEHTALMIO, PUBOJIUTH
IIpUMEPBI U KOHTPIIPUMEDBI;

— KPUTHUYHOCTb  MBILUUIEHUS, YMEHHE  paclo3HaBaTb JIOTMUECKH  HEKOPPEKTHBIE
BBICKA3bIBaHU, OTIIMYATh TUIIOTE3Y OT (haKTa;

— KpEaTHBHOCTb MBIIUICHHS, WHULHAATHBY, HAXOJYUBOCTb, AKTUBHOCTH NPH PEIICHUH
FEOMETPUUYECKUX 3a/aY;

— YMEHHE KOHTPOJMpPOBaTh MpoOLEcCC M  pe3yiabTaT Yy4eOHOM  MaTeMaTHyecKou
JIeSATEIBbHOCTH;

— CIOCOOHOCTh K HMOLMOHAIBHOMY BOCHPUSATHIO MaTeMaTHUYeCKHMX OOBEKTOB, 3anad,
peLeHu!, pacCyKICHUM.

MeTanpeamerHsle:

B 9 kmacce Ha ypokax reomMeTpuu, Kak U Ha BCeX IpeameTax, OyIeT MpoaoyikeHa
paboTa MO pa3BUTHIO OCHOB YUTATENhCKON KommeTeHnuu. OOydarommecss OBIANCIOT YTCHHEM
KaK CpEICTBOM OCYIIECTBJIEHUS CBOMX NAJbHEWIINX IUIAHOB: MPOJOJDKEHHs] 00pa3oBaHUS U
camMo00pa3zoBaHusl, OCOZHAHHOTO TUTAHUPOBAHUS CBOETO aKTYaJIbHOTO W MEPCIEKTUBHOTO Kpyra
YTEHHUS.

[Tpu U3Y4YCHUU reOMEeTPHUH oOyuarormuecs YCOBEPILICHCTBYIOT
npruoOpeTEeHHbIC HABBIKU PA0OTHl ¢ MHpOpManuer u monoiHAT ux. OHM cMOryT paboTaTh ¢
TEeKCTaMU, MpeoOpa3oBhIBATh U HHTEPIPETUPOBATH CONEPIKAIIYIOCS B HUX MH(OpMAIHIO, B TOM
qyucle:

— CHCTEMAaTHU3HpPOBaTh, COMOCTABIATH, AHAIM3HPOBATH, 0000INATH W WHTEPIPETHPOBATH
UH(OPMAIINIO, COACPIKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

—  BBIAEJATH [VIABHYIO U U30BITOUHYIO0 MH(QOPMAIIHIO, BBITOIHATH CMBICIIOBOE CBEPThIBAaHHUE
BBIJICICHHBIX (DaKTOB, MBICJICH; TIPEACTABIATh HHGOPMAIIMIO B C)KATOM CIIOBECHOU (popme
(B BUAE TUIaHA WU TE3UCOB) W B HATJSIIHO-CUMBOJHYECKOH (opme (B Buae Tabmu,
rpauyeckux CcXeM M Juarpamm, KapT MOHSATUH — KOHUENTYaldbHBIX JAHArpaMM,
OIOPHBIX KOHCIIEKTOB);

— 3aIlOJIHATH U JAONOJHATH TaOIUIIbI, CXEMBI, TUArPaMMBbl, TEKCTHI.



B xozme u3ydeHusi reoMeTpuu OOYUarOIIMECs YCOBEPIICHCTBYIOT OMBIT MPOEKTHON
NeATeTLHOCTH, Kak o0co0oi ¢opMbl ydeOHOW paboThl, CIOCOOCTBYIOIMIEH BOCITUTAHHUIO
CaMOCTOATCIIbHOCTH, WHHUIUATUBHOCTH, OTBCTCTBCHHOCTH, TIOBBIIICHUTIO MOTHUBaAIIUHU )41
3 dexTuBHOCTH y4eOHOM MEATEeTLHOCTH; B XOJ€ peald3alldd HMCXOJHOTO 3ambIciia Ha
PaKTUYECKOM YpPOBHE OBJAJCIOT YMEHUEM BBIOMpATh aJCKBATHBIC CTOSIIEH 3ajjaue CpeicTBa,
NPUHUMATh peIIeHHs, B TOM 4YHCIE M B CHTyalusX HeompeneneHHoctd. OHM moiydar
BO3MOXXHOCTh Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIHKUX BAPUAHTOB PEIICHUH, K TIOUCKY
HECTaHAAPTHBIX PEIICHUH, MOMCKY M OCYIIECTBICHUIO HanOOJIee MPUEMIIEMOTO PEIICHHS.

PeryasiTuBHble:
— omnpedenams 1Eb NEATETLHOCTH HA YPOKE C TOMOUIBIO YUUTENS U CAMOCTOSITENIHHO;
— YYHUTHCSI COBMECTHO C YUUTEJIEM OOHAPYKUBATh U YOPMYAUPOBaAmMs YueOHYI0 NPooaeMY;
—  YUYUTBCS NIAHUPO8amsb YIeOHYIO IEATEIbHOCTh Ha YPOKE;
—  BbICKA3bl8AMb CBOIO BEPCHUIO, MBITATHCS Mpeanarath crnocod e€ MpoBEepKU (HAa OCHOBE
MIPOIYKTUBHBIX 33JIaHN B YUCOHUKE);

— paboTas Mo MpeUIoKEHHOMY IUIaHy, UCNOIb308amb HEOOXOIUMBIE cpelcTBa (yueOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

- Ol’lpeaeﬂ}ll’Hb YCIICIIHOCTD BBIIIOJTHCHUA CBOCTO 3aaHUA B JUAJIOTC C YYUTCIICM.

CpenctBoM  GOpMUPOBAHUS PETYISTUBHBIX JCUCTBHIA  CIY)KAaT TEXHOJOTHS
npoOJEMHOTO JWaiora Ha JTale M3y4eHHs HOBOTO MaTepualia M TEXHOJOTHS OLCHHBAHHUS
00pa30BaTeNbHBIX JOCTHKCHHI (y4eOHBIX YCIIEXOB).

Ilo3HaBaTenbHBIE:

— OpHEHTHPOBATHCS B CBOCH CHCTEME 3HAHWI: NOHUMAMb, YTO HYXKHA JOTOIHUTEIbHAS
nHbopManys (3HaHUS) 71 PEIICHUs YIeOHOM 3a/1a4d B OJMH II1ar;

— Oenamb TPEABAPUTEIBHBIN 0MOOp UCTOYHUKOB HMH(DOPMALMU JJIsl peIIeHus] y4eOHOU
3a/1a4H;

— 100OBIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOAUMYIO HH(OPMAIHMIO, KaK B YUeOHHUKE, TaK
U B IIPEVIOKEHHBIX YUUTEJIEM CIIOBApsX, CIPABOUYHUKAX U HHTEPHET-pECypcax;

— J00BIBaTh HOBBIC 3HAHUS: U361eKamb NHPOPMAIHIO, IPEACTABICHHYIO B pa3HbIX (hopmMax
(Tekcr, Tabnuma, cxema, WITIOCTPAUs U Ip. );

— mepepabaThIBaTh MOJYYECHHYIO UH(pOPMAIIHIO: Hab.100amy u
0e1ambCaMOCTOSTEIbHBIC8bIB000L.

CpenctBoM GopMUpPOBaHUS TTO3HABATEIBHBIX NEHCTBUI CIYXKUT yU4eOHBIA MaTepUal
U 3a7]aHusl yueOHMKa, 00ecreunBaoIIye NePBYI0 JTUHUIO Pa3BUTHS — YMEHHUE OOBACHATH MUD.

KommyHukaTtuBHbIE:
— JIOHOCHUTbH CBOIO TIO3MLIHUIO IO JPYTUX: 0hOpMIAmb CBOIO MBICTH B YCTHOW U MUCHMEHHOU
peun (Ha ypoBHE MPEATIOKESHHUS WA HEOOJIBIIIOTO TEKCTA);
— CIyLIaTh # IOHUMATh peub Opyeux;
— BBIPA3UTEIBHO YUMAmMb U NepecKasvbléams TEKCT;
— ecmynampb B Oecely Ha YpPOKE U B KH3HH;
— COBMECTHO 00208apusamucs O TpaBUWiIaX OOIIEHUS W MOBEICHUS B IIKOJIE U CJIEN0BATh
uM;
—  YUYUTHCS GbINOAHAMb PA3TUYHbBIE POJIU B TpyIIe (JIUaepa, UCIIOTHUTENS, KPUTHKA)
CpenctBoM (GOpMHpPOBaHHUS KOMMYHUKATHUBHBIX JCHCTBUM CIyXaT TEXHOJIOTHS
npoOaeMHOro auanora (MOOYXIAIOMMUKA M MOJBOIAIIMNA JUAJIOT), TEXHOJIOTHS MPOAYKTUBHOTO
YTEHHsI U OpraHu3alus padoThl B MAJIbIX TPYIINaXx.



IIpeameTHbIe:

Tema Yyammecss Hay4yartcst Yyammecs moJiyyart
BO3MO’KHOCTh
Bexmoput — 0003Hauams u U300paxircamov 6eKMopbl, — oenademsv  8eKMOPHBIM
— u306pasicams 8eKmMop, pasuwvili OAHHOMY, MemooomM Onsl peuteHus
— Cmpoumv 8eKmop, pPABHulLL CymMMe O08YX 3a0au Ha GbIYUCTEHUE U
B8EKMOpO8, UCNOJIb3YA npasuia 00KA3amenbCmeo;
Mpey201bHUKA, napanneniocpamma,
Gopmynuposame 3aKOHbL CIONHCEHUS, — npubpecmu onvim
— CMpoums CyMMY HECKOJIbKUX 8EKMOpOS, 6bINOIHEHUA NPOEKMOE.
UCNONBL3YS NPABULO MHO20Y20NbHUKA,
— cmpoumv 8eKmop, pasHbulil PAZHOCIU 08YX
8eKMOP0O8, 08YMsL CHOCODAMU.
— pewamb 2eomempudecKue 3a0avu
UCNONb3068AHUE  ATICOPUMMA  BLIPAICEHUS
yepe3  OaHHble  BEKMOPbI,  UCHONb3YS
npasuna  ClOJCEHUs,  GblYUMAHUAL U
VMHOIICEHUA 6eKMOPaA HA YUCTO.
— pewiamsv npocmenuiue 2eomempuyecKue
3adauu, onupasc,  Ha  U3VYEHHble
CBOUICMBA BEKMOPO8;
— HaxoOumv CpeoHIol0 NUHUI mpaneyuu no
3a0aHHBIM OCHOBAHUSM.
B noeceonegnoit sncuznu u npu uzyuyeHuu
Opy2ux npeomemos:
— ucnonvb306ams  8eKMOpbl 0N peuleHus
npocmetiuiux  3a0ay  Ha  onpeoeieHue
CKOPOCMU OMHOCUMENbHO20 OBUICEHUS.
Memoo — onepuposamu Ha bazosom |— oerademo
Koopounam VPOBHENOHAMUAMU. KOOpOUHAamul KOOPOUHAMHBIM
gekmopa,  KOOpOUHamvl  CyMMbl U Memooom peuteHus
pasHocmu  8eKmopoe, npouszeeoeHus 3a0ay Ha GvlYUCIeHUe U
6€KMOpa Ha YUCo; 00Ka3amenbcmeo,
—  BbIYUCTAMDb KOOpOUHAamol géekmopa, |— npuodbpecmu onvim
KOOpOUHAmMbl ~ CYMMbL U pasHocmu UCNONb308AHUS
8EKMOpPO8,  KOOPOUHAMbBL  NPOU3EEOEHUs KOMNbIOMEPHBIX

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

BblHUCIAIMb CKAJIsIpHOE np0u3eeOeHue
B6EKMOpPOB,;

B8blYUCIAIMb paccmosnue Meofcdy
mMo4Kamu no u36eCmHovim KoopduHamaM,

B8blYUCIAIMb Koop()uﬂamw cepe()qul
ompesKa,

cocmaeiianib  ypaeHeHue - OKPYJICHOCNU,
3HAA KOOpOMHClWIbl yemmpa u mouyKu
OKpYJICHOCmU, cocmaesjisiims  YypaeHeHUue

APAMOT NO KOOPOUHAMAM 08YX ee MOUeK;
pewams npocmeluiue 3a0aiuu  Memooom
KOOpOUHam

npocpamm Ons aHanu3a

YACMHBIX cnyyaes
83AUMHO20
PAcnonodcenus
OKpYJHCHOCMEL u
NPAMbIX,

npuobpecmu onvim

6blNOJIHEHUA NPOEKMO8




Coomnowenusn
Mmedncoy
cmoponamu u
yenamu
mpeyzonvrhuxa.Ck
anAaApHoenpou3eeo
eHue 6eKmopos

onepupoéamv ~ Ha ~ 0A3080M  YpOGHe

NOHAMUAMU. CURyca, Kocuryca u
maneenca yeioe,
NPpUMEHANb OCHOBHOE

MPULOHOMEMPUYECKoe MOoAHCOecmeo npu
peuieHuy 3a0ay Ha HAX0NHCOeHUe OOHOU
MPULOHOMEMPUYECKOU — QYHKYUuu  uepes
opyeayio,

u30bpasxcamo  y2on MedxHcoy 8eKmopamu,

BLIYUCTIAMND cKanapHoe npouszgedenue
8€KMOpO8,

HAXo0umv  yenvl Mexcoy 8eKmopamu,
UCNnoNb3ys Gopmyny CKANAPHO20

npouseedeHUst 8 KOOPOUHAMAXx,
APUMEHAMb MeOpeMy CUHYCO8, MeopeMy
KOCUHYCO8,

npUMeHsams dopmyny niowaou
mpey2onbHUKA,

pewams  npocmeluiue  3a0a4u  Ha
HAXodCOeHUe CMOpPOH u Venoe

npou3z6oJIbHOcO mpeycolbHUKAa

B noeceoneenoii yncuznu u npu uszyueHuu
Opy2ux npeomemaos:

UCNONIL308AMb  BEKMOPbL Ol peuleHus
300a4 Ha 08UMCEHUe U Oelicmeue Cuil

BLIYUCTIAMND niowaou
Queyp,  cocmagneHHbix
uz 08yx u  bOonee
NPAMOY2ONIbHUKOS,
napanieioepammos,
Mpey2oNbHUKOS, Kpyea U
cexmopa;

BLIYUCTIAMND niowaou
MHO20Y20IbHUKOS,
UCNONBL3YS  OMHOULeHUS]
PasHosenuKocmu u
PABHOCOCMABNIEHHOCMU,
NPUMEHAMD
aneebpaudeckutl u
MpPU2OHOMEeMpPU4ecKutl
mMamepuan npu peutenuu
3a0au Ha  GbIYUCIEHUE
niowaoetl
MHO20Y20IbHUKO8,
npuobpecmu
npUMeHenUs
aneebpauieckozo u
MPULOHOMEMPULECKO2O
annapamanpu  peuweHuu
2eomempuieckux 3a0ay

onslm

Jnuna
OKpY)CHOCIU U
naouaos Kpy2a

onepuposamu Ha bazoeom
VPOBHENOHAMUAMU npaGUIbHO20
MHO20Y20/IbHUKA,

npuUMeHAmy  Popmyny O GblUUCTEHUS

Yena npasuibHO20 N-y201bHUKA.
NPUMEHAMb POPMYIbl NAOWAOU, CHOPOHDL
NPABUILHO2O MHO20Y20bHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYIHCHOCU,
npUMeHsams Gdopmynvl ONUHDL
OKPYIHCHOCMU, oyeu OKPYIHCHOCMU,
nAOWAaou Kpyea u Kpy2o8oeo cekmopad.
UCNONb308AMb CEOUICMBA USMEPEHUsL ONUH,
Y208 Npu peueHuU 3a0ay Ha HaxoxdcoeHue
ONIUHbBL OMpe3Ka, 2padyCHOU Mepbl yeid,
BLIYUCTIAML — NAOWAOU  MPEY2OTbHUKOS,
NPAMOY2ONbHUKOS, Mpaneyuti, Kpy208 u
CeKxmopos;

BLIYUCTIAMY OTUHY OKPYICHOCIU U ONUHY

861600UMb POPMYTY 05
8bIUUCTICHUSA yvena
NPasuIbHO2O n-
VeONbHUKA U NPUMEHSMb
ee 8 npoyecce peuieHus
3adau,

npoeoounv
dokazamenbcmed
meopem o ¢opmyne
niowaou, CMOPOHDL
NPasuUIbHO2O
MHO20Y20/IbHUKA,
paouyca BNUCAHHOU U
ONUCAHHOU
OKpPYIHCHOCMU u
cnedcmeuii u3 meopem u
APUMEHAMb — UX  Npu
peuieHuu 3a0a,

dveu oKpyICHOCTIL; pewamv  3a0avu  Ha
—  GLIYUCTAMb ONUHBL TUHETIHBIX DIIEMEHMO8 QoKA3aMeNLCME0 ¢
Quayp u ux yenvi, UCRONB3YS U3YUEHHbLE UCNOTb306AHUEM
dopmynsL. Gopmyn ONUHbBL
OKPYICHOCIIU U ONUHDL
B noeceonesnoii scuznu u npu usyuenuu oyeu OKpyrcnocmu,
opyzux npeomemos: Gopmyn nuowaoet
—  pewiamy npakmuyeckue 3adauu, puzyp.
cesa3anHble c HaxoNCcOeHueM
2COMEMPUHECKUX GETUYUH.
Jeuncenusn — onepupoéamb  Ha ~ 6A3060M  YPOGHE npuMensmb  C60LCMEa




HOHAMUAMU OMOOPAdICEHUS NIOCKOCMU HA 0BUINCEHUS NPU peLleHUU
cebs u 08udMCeHus, 3a0au,

onepuposamv ~ Ha  0A3060M  YpOBHe |— NPUMEHAMb  NOHAMUA!
NOHAMUAMU ~ 0CEBOU U  YEHMPAlbHOU ocegas U YEHMPAIbHAsA
cummempuu, napanieibHo2o cumMmempus,
nepeHoca,nogopoma, NapaiesbHulll.  NePeHoC
PAcno3Hasams 8UObL OBUNCEHUIL, U nosopom 8 peuleHuu
BbINOIHAMb  NOCMPOEHUE OBUINCEHUL C 3a0ay

nOMOWbIO YUpKys u JIUHEUKU,

ocywecmeisams npeoopazoearue pueyp,

pacno3nasamo no yepmexcam,

ocywecmenams npeobpazosanus ueyp c

NOMOWBIO  0CeBol U  YeHmpaibHou

cumMMempuu, napaiieibHo20 NnepeHoca Uu

nogopoma.

Iloemopenue

Kypca
naaHUMempuu

NPUMEHAMb NpU  peuleHul 3a0ay OCHOBHbIe COOMHOUIEHUS MeHCOy
CMOPOHAMU U Y2NAMU NPAMOY20TIbHO20 U NPOU3BONLHO20 MPEY2ONbHUKA,
NPUMEHAMb POPMYTIbL NIOUAOU MPEY2OTbHUKA.

pewams mpeyeoibHUKU ¢ NOMOWbIO Meopem CUHYCO8 U KOCUHYCO8,
NPUMEHAMb  NPUBHAKU — PABEHCMBA  MPEY2OIbHUKO8 NpPU  peuleHul
2eomempuieckux 3a0ad,

APUMEHAMb  NPUSHAKU  NOO00OUs  Mpey20bHUKO8  NpU  peuleHuu
eeomempuieckux 3a0ad,

onpeoenams UObl YemblpPexy2oIbHUKO8 U UX C8OUCMEA,

ucnonvzosamev opmyavt niowaoeu Queyp O0ns HAXOHCOeHUs  UX
niowaou,

BbINOIHAMb YePMedc NO YCI08UI0 3a0adlU, peuams npocmeiuiue 3a0adu
no meme « YemuipexyeonoHuKuy

UCNONB308AMb CEOUCMBO CHOPOH Yemblpexy20abHUKd, ONUCAHHO20 OKOJIO
OKPYIHCHOCIMU, CBOUCMBO Y2l08 BNUCAHHO20 Yemblpexy20JbHUKa npu
peuieHuu 3a0a,

UCNONb308aMb YOPMYIbL ONUHBL OKPYICHOCU U OVeU, NIOWAOU Kpyad U
cexmopa npu pewienuu 3a0ad,

pewams ceomempuyecKkue 3a0aqu, ONUPAsch Ha C8OUCMBA KACAMENbHbIX
K OKpYJCHOCMU, npumensisi  OONOJHUMENbHbIE — NOCMPOEHUS,
aneebpaudeckuli U mpuecoHOMempu4ecKutl annapam,

npo8OOUMb ONepayul Hao0 BeKMOPAMU, BbIYUCTIAMb OJIUHY U KOOPOUHAMbL
8EKMOpA, Y20l MeNCOy 6eKMOPaMU,

PAcno3naseams — YpAGHEHUs OKPYJICHOCMel U NpAMOU, YMemb Ux
UCNONb308aMb,

UCNONb308aMb  NPUOOPEMeEHHble 3HAHUS U YMEHUs 6 NPAKMu4ecKoul
oesamenvHoCmu Ol  peuwleHus NpaKmudeckux 3a0ay, CA3AHHbIX C
HAXOHCOEHUEM 2e0MeMPUIeCKUX BEIUYUH




Conepxanue yueOHoro npeamera «['eomeTpus»
9 kJ1., 68 yacoB (2 yaca B Hene10 34 yueOHbBIX HeeJIH)
Bexmopuvt. Memoo koopounam. (19u)

[TonsTue Bekropa. PaBeHCTBO BekTOpOB. ClI0KEHHE M BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha 4ncio. PasnokeHue BEKTOpa IO JBYM HEKOJIMHEApHBIM BeKkTopaMm. KoopauHaTsl
BekTopa. IIpocreiimme 3amaun B KOOpAMHATAX. YPAaBHEHUS OKPYXKHOCTM U  IIPSIMOM.
[IpuMeHeHnEe BEKTOPOB M KOOPAWHAT IIPH PEILICHUH 3a1ad.

OcHnogéHasi yenp — HAYYUTh YYAIUXCS BBINOJHATH JAECWCTBHSA HAJ BEKTOpPaMH  Kak
HalpaBJIEHHBIMU OTPE3KaMHM, YTO BaXKHO JJIsl IPUMEHEHHsI BEKTOPOB B (PU3MKE; MO3HAKOMUTH C
MCII0JIb30BaHUEM BEKTOPOB U METOA KOOPAMHAT MPU PELIEHUH F€OMETPUUECKUX 3aad.

Bektop onpenensercs Kak HaIIPAaBJICHHBIM OTPE30K U IEHCTBUSA HAJ BEKTOPAMHU BBOIATCA

TaK, KaKk 3TO MPUHATO B (PU3MKE, T. €. KaK JICHCTBUS C HalpaBICHHBIMU OTpe3kamMHu. OCHOBHOE
BHUMAaHHUE JOJDKHO OBITh Y/EJIEHO BBIPAOOTKE YMEHHUI BBINOJHATH ONEpaldd HaJl BEKTOpaMH
(cxyagplBaTh BEKTOPHI IO IIpaBWJIaM TPEYroJIbHMKA M IapajulesiorpaMma, CTPOUTh BEKTOP,
PaBHBIM Pa3sHOCTH JBYX JaHHBIX BEKTOPOB, a TAK)K€ BEKTOP, PABHBIM NPOU3BEICHUIO JTAHHOTO
BEKTOPA Ha JAHHOE YHUCJIO).
Ha mpumepax mokassIBaeTcsi, KaK BEKTOPBl MOTYT IPUMEHATHCS K PEIICHUI0 T€OMETPUYECKUX
3agad. JlemoHcTpupyercss 3¢(EeKTUBHOCTh MpUMEHEHHS (OpMYN Al KOOPAMHAT CEpEAHHBI
OTpE3Ka, PACCTOSHUSA MEXAY JBYMs TOUKaMHU, YPABHEHUN OKPYKHOCTH U NPSIMOW B KOHKPETHBIX
TeOMETPUYECKUX 3a/layax, TeM CaMbIM JaeTcsi MpPEICTaBICHHE 00 M3YyYCHHHM I'€OMETPHUYECKUX
(GuUryp ¢ TOMOIIBIO METOIOB ANTeOPHI.

Coomnowenusn mexcoy cmoponamu u yenamu mpey2oavhuka.(134)

CuHycC, KOCHHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienue
TpeyroibHUKOB. CKaJIsIpHOE MPOU3BE/ICHUE BEKTOPOB U €r0 IPUMEHEHHUE B T€OMETPUUECKHUX
3aJavax.

OcHosHnas yenb — pa3BUTh YMEHUE YHallIUXCS IPUMEHSTh TPUTOHOMETPUUYECKUM amnmapar npu
pEIIeHUH TeOMEeTPUYECKUX 3a/1a4.

Cunyc u kocunyc moboro yrma ot 0° mo 180° BBOAATCS C TMOMOIIBIO EIUHHUYHOM
MOJTYOKPY>KHOCTH, JTOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB U BBIBOAMTCS €ILIE OJHA
dbopMyna TUIOIIAIN TPEYroJbHUKA (TTOJIOBHHA MPOU3BEACHUS IBYX CTOPOH HA CHHYC YIJia MEXIY
HUMH). DTOT anmapaT NPUMEHSETCS K PEHICHUIO TPEYTrOJIbHUKOB.

CkansipHOe TPOM3BEICHHE BEKTOPOB BBOIUTCS Kak B (u3uke (IPOM3BEICHHUE JIUH
BEKTOPOB Ha KOCHHYC yrja Mexay Humu). PaccmaTpuBaioTcs CBOWCTBAa CKaJSPHOIO
MIPOU3BEJCHUS U €T0 MPUMEHEHHE MPU PEIICHUH T€OMETPUUECKUX 3aa4.

OcHOBHOE BHHMMAaHME CIIEyeT YACIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO anmnapara npu perieHu reOMeTPUUECKUX 3a/a4.

Jlnuna okpyscnocmu u naowaos Kpyea. (12u)

[IpaBunbHBIE MHOTOYTOJBHUKH. OKPYKHOCTH, OMMMCAHHASI OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA
U BIIMCAHHAs1 B HCIO. HOCTpOGHI/Ie HpaBI/IHLHbIX MHOFOyTOJILHI/IKOB. I[JII/IHa Opr)KHOCTI/I.
[Tmomans kpyra.

OcHosHasa yenb — paCHIMPUTh 3HAHUE YYAIIMXCA O MHOTOYrOJIbHUKAaX; PacCMOTPEThH
MOHATHS JUTMHBI OKPYKHOCTH | TUIOIIANA Kpyra U OPMYJIBI AJISI UX BBIYUCIICHHS.

B Ha4daJIC TEMBbI JACTCA OHpeI[eHCHI/Ie HpaBI/IJIbHOFO MHOFOyTOJILHI/IKa 148 paCCManI/IBaIOTCSI
TEOpeMbl 00 OKPYKHOCTSIX, OMMCAHHOW OKOJIO TPABHJIBHOIO MHOTOYTOJIbHMKA W BIMCAHHOW B
Hero. C MOMOUIBI0 OMMCAHHOW OKPYXHOCTH PEIIAIOTCS 3aJaud O MOCTPOCHHH IMPABHIIBHOTO
IIECTUYTOJIbHUKA W TTPaBUIILHOTO 2re-yroJIbHUKA, €CIIH J1aH MPaBUIIbHBIN M-YTOJBHUK.

DopMyIIbl, BEIPAKAIOIINE CTOPOHY IIPABUIIBHOTO MHOTOYT'OJIBHUKA U PaJNyC BIIMCAHHOW B
HEro OKPY>KHOCTH Yepe3 paauyc ONMUCAHHOW OKPYKHOCTH, UCIIOIB3YIOTCS MPHU BbIBOAE (hopmy



JUIMHBI OKPYKHOCTH M IUIOIIAAW Kpyra. BeIBoa ommpaercsi Ha MHTYMTUBHOE INPEACTABICHUE O
npeaene: Npu HEOTPAaHWMYEHHOM YBEIMYEHUM YHMCJIa CTOPOH IPAaBWJIBHOTO MHOTOYTOJIBHHKA,
BIINCAHHOT'O B OKPY’KHOCTb, €T0 IIEPUMETP CTPEMHUTCA K JJIMHE 3TOM OKPYKHOCTH, a IUIOLIANb —
K IUIOLIAAN KpYyra, OrPaHUYEHHOI'O OKPYKHOCTBIO.

Jeusicenus.(8u)

Otobpaxkenue miuockoctu Ha ceOs. Ilonstue npwxeHus. OceBas M LEHTpPAIbHAsT CUMMETPHUH.
[TapannensHbii iepenoc. [loBopoT. HanoxxeHus u 1BUXEHUS.

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

JIBMKeHHE TIJIOCKOCTH BBOJUTCS KaK OTOOpakeHHWE IUIOCKOCTH Ha cels, COXpaHSIoIiee
paccrosiHue Mexy Toukamu. [Ipu paccMOTpeHHH BUIOB ABM)KEHUI OCHOBHOE BHUMAaHHE
yIEISEeTCS MOCTPOCHUIO0 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB IIPH OCEBOU U
LHEHTPaJIbHOW CUMMETPUSX, MMapajjieIbHOM epeHoce, moBopote. Ha addexTHrix mpumepax
IMMOKAa3bIBACTCA NPUMCHCHUC I[BI/I)KCHI/Iﬁ IIpu pCIICHUU T'COMETPUICCKUX 3aj1ay.

[TonsiTve HaIOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHATHI. J[oka3bIBaeTcs,
YTO ITOHATHSA HAJIOXKECHHUS U IBUXCHUSA ABJIAIOTCA OKBUBAJICHTHBIMU JIIO6OC HAaJIOKCHUEC SABIISICTCS
JBUKEHHEM IIJIOCKOCTU U 00paTHO. M3ydueHne qoKka3aTebCcTBa HE SBISIETCS 00s13aTENIbHbIM,
OIHAKO CJICAYCT PAaCCMOTPECTH CBA3b MOHATHUHN HAJIOKEHUA U JABHUKCHUA.

Hmozoseoe noemopenue. Pewwenue 3aoau. (16u)

TemaTnuyeckoe nIaHKPOBaHUE

Ne | HaumeHOBaHUe pa3aesioB U TeM Bcero yacos Bcero KoHTpPOJIBLHBIX
n/n YPOKOB padoT

1 |Bekrtopsl. 8 8

2 |Meroa koopauHAT 11 10 1

3 |CooTHoOLIEHUS MEXKIY CTOPOHAMHU U 13 12 1

yriamu TpeyrojpHuka. CkanspHoe
IIPOU3BEICHUE BEKTOPOB

4 |nvuHa OKpYXHOCTH U TUIOIIATb 12 11 1
KpyTa.

5 |JBwxeHus 8 7 1

7 |IloBTOpEeHME 16 15 1

Hroro 68 63 5




OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.
OTBeT OlIeHUBAETCSA OTMETKOM «5», eCiu:
paboTa BBINOJIHEHA MOJHOCTHIO;
B JIOTUYECKUX PACCYKICHHUIX M 0OOCHOBAHHH PELICHUS HET MPOOENIOB U OUIHOOK;
B PELICHHHM HET MAaTeMaTHYEeCKHX OIIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OMHUCKA, KOTOpas He
SIBJISIETCS CJIC/ICTBUEM HE3HAHUS WM HETTOHUMAHUS Y4eOHOTO MaTepuana).
OTMeTKa «4» CTaBUTCS B CIACIYIOIIMX CIIydasx:
paboTa BBHIMOJTHEHA TOTHOCTHI0, HO 000OCHOBAHHUS IIATOB PEIICHUS HEIOCTATOYHBI (€CITU YMEHHE
000CHOBBIBATH PACCYKICHUSI HE SIBJSUIOCH CIIEIUAIbHBIM 00BEKTOM MPOBEPKH );
JOTIYIIIEHBI OJTHA OMIMOKA WM €CTh JIBa — TPH HENOYETa B BRIKJIAKAX, PUCYHKAX, YEPTEKAX WIH
rpadukax (ecim 3TU BUJIbI pa0OT HE SIBISUTHCH CTICIIHATBHBIM 00HEKTOM MPOBEPKH ).
OT1MeTKAa «3» CTaBUTCS, €CIIN:
JOTYIIEHO OoJiee OHOM OMMOKHM WM 0oJjiee BYX — TPEX HEIOYETOB B BBIKJIAJIKAX, YePTEkKaX
WM rpadukax, HO 00yJarouuiicss o0aanaeT 00s3aTebHBIMA YMEHUSMHU I10 IPOBEPSIEMOM TEMe.
OTMeTKAa «2» CTaBUTCS, €CIIH:
JOTYIIIEHbI  CYIIECTBEHHBIE OIMMOKK, [OKa3aBIIMEe, 4YTO oOydaromuiics He obnagaer
00s3aTeNIbHBIMU YMEHHUSIMU 110 IAaHHOM TeMe B MOJIHOM Mepe.
Y4uutenbs MOXKET MOBBICUTH OTMETKY 32 OPUTHMHAJIBHBIA OTBET HAa BOMPOC WU OPUTHHAIBLHOE
pelieHre 3ajayd, KOTOpbIe CBUIECTENBCTBYIOT O BBICOKOM MaTEeMaTHUYECKOM DPa3BUTHHU
oOyuJaromerocsi; 3a pemeHue 0oyee CI0XKHOW 3aJaud WM OTBET Ha OoJiee CIOXKHBIM BOIPOC,
peyIoKEHHbIe 00yJaromeMycsl JOMOJHUTENBHO MOCIE BBIMOIHEHUS UM KaKUX-JIHOO PYrux
3aJJaHuN.

I' - 9 KonTposbHas padora Ne 1
MeToa koopauHaT
Bapuanr 1 _

- 1 -
a=-b+—c | ( 1
1. HaiiauTe KOOpAMHATHI U JIIMHY 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 . Hanumure ypaBHeHUE psMoi,
MPOXOIALLIEH uepe3 €€ UEHTP U MAPAJUIETbHONW OCH OPAUHAT
4. Hannmure ypaBHEHUE OKPY>KHOCTH C IICHTPOM B TOUKe A (- 1,4), mpoxosiei 4epe3 TOUKyY
B3, -1).
5. * HaiiguTe KOoOpaAMHATHI TOUKH F, JIe)KaIeil Ha ocu abCIIMCC U pPaBHOYIAIEHHOM OT
Touek NuM, ecmu N(-2; 1 )u M( 0, 3).

KontpoJsHas padora Ne 1
Metox koopauHAT
Bapmuant 2



-
-

b=lc-de|-36.d2-2.

1.Haiimute KOOpAWHATEI U JUTHHY BEKTOpa ° €CIIH
2. Janbl KoopauHaThl BepiuuH yeThipexyroibauka ABC D: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxaxwute, uto ABCD — npsiMoyroipHUK, U HalAUTe KOOPAMHATHI TOUYKH MIEPECEUCHUS €r0 JuaroHaeu.

(x+1)*+(y-2)* =16. ) )
3. Okpy>XHOCTb 3aJlaHa ypaBHEHHUEM Hamumure ypaBHeHUe npsaMo, TpOXOAsIIen
yepes e€ LIeHTP U NapajuieabHON ocu abcuucc.
4. Harmmmure ypaBHEHHE OKPYKHOCTH C IIEHTpoM B Touke C (2, I ), MpOXOasIIei yepe3 TOUKy
D(5'5).
5. * Haifnute KOOpAMHATHI TOUKH A, JIeKallel Ha OCU OpJUHAT U paBHOYAAIEHHOU OT
touek Bu C,ecrmu B(1; -3 )u C(2;0).
I' — 9 KonTposbHas padota Ne3

JnuHa OKPYKHOCTH H ILIOMIAAL KPyra
Bapmuant 1

1. ITepumeTp npaBUIIBLHOTO TPEYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTH, paBeH 45 cM. Haiinure cropony
MPaBUIIFHOTO BOCBMUYTOJBHUKA, BIIMCAHHOTO B TY K€ OKPY)KHOCTb.
2. Haiimure minomaas Kpyra, eCiid IIOIa b BIUCAHHOTO B OTPAaHUYUBAIOIIYIO €r0 OKPYKHOCTh KBaJIpara
paBHa 72 M2,
3. HaliuTe ANUHY AYTH OKPY>KHOCTH pajinyca 3 cM, eciiu e€ rpaaycHast mepa pasHa 150°.

I' — 9 KonTpoJasHas padora Ne 2
CooTHOIIEHNS MeKTy CTOPOHAMH H YIJIAMH TPeyroJbHHUKA.
CkassipHoe nNpou3BeeHne BEKTOPOB.
BapmuanTt 1
1. Haiinure yron mexnay siyaoM OA u nonoxurensHoi nonyocsro Ox, ecnu A(-1; 3).

2. Pemute TpeyroneHuk ABC, ecnu 0B =300 C=105,BC :3\/ECM'
3. Haiinute xocunyc yria M tpeyronbauka KLM, ecnu K(1; 7), L(-2; 4), M(2; 0).

Kounrtpoabnas padora Ne 2
CooTHOIIEHNS MeKTy CTOPOHAMH H YTJIAMH TPeyroJbHHUKA.
CkasisipHoe nNpon3BeeHne BEKTOPOB.
Bapmuant 2
1. Haiinure yron mexny sydom OB u nonoxutensHoi nonyocsto Ox, eciu B(3; 3).

2. Pemute Tpeyronsauk BCD, ecian B =45.0 D=60",BC :\/§CM'
3. Haiinute xocunyc yria A tpeyronsauka ABC, eciiu A(3; 9), B(0;6), C(4;2).

KonTpoabHas paGora Ne3
JIMHA OKPYKHOCTH M IUIOIIAAL KPyra
Bapmuant 2
1. IlepumeTp NpaBUIBHOTO MIECTUYTOJIBHUKA, BIMCAHHOIO B OKPY)KHOCTb, paBeH 48 cM. Haiinure ctopony
KBaJ[paTa, BIIMCAHHOTO B Ty € OKPYXKHOCTb.
2. Halioure InHY OKPY>KHOCTH, €CITH IUTOIIAAb BOMCAHHOTO B HEE IPABIIIBHOTO MIECTHYTOJIFHIKA

paBHa 72\/ECM2 .

3. HaiinuTe moma b KpyroBoro CEKTopa, €ciiu TpajycHasi Mepa ero ayru pasHa 120°, a paauyc Kpyra paBeH
12 cm.



I' — 9 KonTposbHas padora Ned
JBukeHUs

BapmuanTt 1
1. lana tpaneuust ABCD. IToctpoiite purypy, Ha KOTOpyt0 0ToOpa)xaeTcs 3Ta Tpareyst Ipyu CAMMETPHU
OTHOCHTEJIBHO TPSAMOM, CojiepKaleii 00KoBYrO cTopoHy AB.
2. [1Be okpyxHocTH ¢ nueHtpamu O1 u Oz, paguychl KOTOPBIX paBHbI, epecekatorcs B Toukax M u N. Uepes
TOUKy M mpoBezieHa npsmasi, napauiensHast 0102 1 nepecekarolas oKpy>KHOCTh ¢ ieHTpoM O; B Touke D.
Ucnonp3ys napamiensHblid IEPEHOC, TOKaXUTE, YeThipexyroiasHuKk O1MDO; siBisieTcs napaiienorpaMMoM.

KonTpoabHas padora Ned

JBukeHUs

BapmuanTt 1
1. ana tpaneuust ABCD. IToctpoiite ¢purypy, Ha KOTOpyt0 0ToOpa)kaeTcs 3Ta Tpareysi Ipu CAMMETPHU
OTHOCHTEJIBHO TOUKH, SIBIIAIONIEHCS cepenHOi 00k0BO# cTopoHbl CD..
2. Jan mectuyronbHUK A1A2A3A4A5A6. ETo cToponbl A1As 1 AsAs, ArAsu AsAes, AsAs 11 AgA| TIomapHo
paBHBI ¥ MapajuiedbHbl. VICMoNb3ys HEHTPalbHYI0 CHMMETPHIO, JOKAXKUTE, YTO JUaroHamn AiAas, ArAs,
A3AEIaHHOTO ILIECTUYTOJIbHUKA MEPECEKalOTCs B OAHOM TOUKE.



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

1. Touka Mumeet koopauHaTthl (4, - 5); K(2;2).Haiinute |m |

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

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

Y
A
o?
DGr+4)2+(1—-2)?%=5 3) (x+4)2 + (y—2)% =25
D) (x—4)2+(—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 paaryc onmmMcaHHON OKPYKHOCTH.

1) 770M ) 3,5V2 em
2) HZM 4) 3,5cMm

5. OnuH U3 BHYTPEHHHX YITIOB TIPABUIIBHOTO 7-yronbHKKa paseH 150°. HaifuTe uncio cTopon
MHOTI'OYyTr'OJIbHHKA.

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

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



IIpomexyTouyHas aTTecTALMSA MO TeOMEeTPUH
Bapuanr 2.
Yacrs 1.

1. Touka Aumeer 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+(G-4)?2*=5 3)) x+2)2+(+4)2=25
D (x—2)2+@(-4)?2*=5 H(x—2) 2+ (p+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 MPOTHBOMONOXKHKIH yron paex 60°.
Haiinure paanyc OKpy»KHOCTH, OMIMCAHHOM OKOJIO TPEYTroJIbHUKA.

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

5. OJuH 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




