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PaGouass mporpamMma mo reomerpuu s 9 kjacca pa3paboTaHa Ha OCHOBE NPHUMEPHOU
nmporpamMmbl - 0011e00pa3oBaTeNbHBIX yupexaeHuid. ['eomerpust 7-9 xmaccel. CocTaBUTENb:
Bypmuctposa T.A., M.: [Ipocsemenune, 2014 r.

[Iporpamma coorBercTByeT y4yeOHuky [eomerpuss 7 — 9. VueOHUK I
obmieoOpazoBarenpHbix yupexkaeHuit. / JI.C. AranacsH, B.®. Bbyry3os, C.b. Kamowmies,
3.I' Io3usk, U.H. FOnuna. / M.: Ilpocsemienue, 2014.

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInuHoCTHBIE:

— HCIIOJIb30BaHHE NMPHOOPETCHHBIX 3HAHWN W yMEHUH B MPAKTUYECKON IEATEIBHOCTH U
MIOBCE/IHEBHOM KM3HU JJISl MOJEIMPOBAHUS NPAKTUYECKUX CUTYallUHd U HMCCIIEIOBAHUS
IIOCTPOEHHBIX MOJIEJIEN C UCIIOIb30BAHUEM aNlapaTra FreOMETPUH;

— (QopmHpoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHI0O M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALIMHM K
0o0y4eHHI0 U TO3HAHHIO, BEIOOpPY JayibHeliero oopazoBaHusi Ha 0a3e OPUEHTUPOBKHU B
mupe mnpodeccuii U MpodecCHOHANBHBIX MPEIINOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO
UHAMBUAYAIbHON  00pa3oBaTeNbHONW  TPAGKTOPUU € y4ETOM  yCTONYMBBIX
[I03HABATEJIbHBIX UHTEPECOB,;

— (¢GopMHpOBaHHE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKHU,;

— (opMHpOBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHHUU U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMH ¥ MJIQJIIMMH B 00pa3oBaTelbHOM, OOIMIECTBEHHO IMOJIC3HOM,
yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYTUX BUJAX JEATEIBHOCTH,

— YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOW M NUCHbMEHHOW peuH,
IIOHUMAaTh CMBIC]I TIOCTABJICHHOW 3a/layd, BBICTPAWBATh APryMEHTAlIMIO, IMPUBOJUTH
MpUMEPHI U KOHTPIIPUMEPHI,

— KPUTHUYHOCTb  MBIIUIEHUS, YMEHHE pAaclo3HaBaTb JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

— KpeaTHBHOCTb MBIIUICHUS, WHUIUATUBY, HAXOAYUBOCTb, AKTUBHOCTb NPU PELICHUH
reOMEeTPUUYECKUX 3ajay;

— YMEHHME KOHTpPOJMpOBAaTh MpoOIecC W  pe3yabTaT y4eOHOH  MaTreMaTH4yecKou
JESATEIIHOCTH;

— CHOCOOHOCTH K 3MOLMOHAJILHOMY BOCIPHUSATHIO MaTeMaTHMUeCKUX OOBEKTOB, 3ajad,
pELICHHH, PACCYKICHUM.

MeTtanpeameTHbie:

B 9 kyacce Ha ypokax reoMeTpHuM, Kak U Ha BceX INpeaMeTax, OyAeT MpoaosbKeHa
paboTa 1O Pa3BUTHIO OCHOB YMTATEIHCKOW KomreTeHInH. OOydaronmmecs OBIAJCIOT YTEHHEM
KaK CpeJCTBOM OCYIIECTBICHHUS CBOMX JalbHEHIIMX IJIAHOB: MPOJOJDKEHUS 00pa3oBaHMA U
camMo00pa30BaHMs, OCO3HAHHOTO TUTAHUPOBAHMS CBOETO aKTyaJIbHOTO W TIEPCIIEKTHBHOTO KpyTra
YTEHUS.

[Tpu U3y4EHUH TeOMETPHH oOyugarormecst YCOBEPIICHCTBYIOT
nproOpeTeHHbIe HABBIKM paboThl ¢ MHGpopManueil 1 nmononHAT ux. OHM cMOryT paboTarh ¢
TEKCTaMH, TIPEOOPa3OBBIBATH M MHTEPIPETHPOBATH COACPIKAIIYIOCS B HUX WH(POPMAIUIO, B TOM
qucie:

— CHCTeMaTH3HMPOBAaTh, COIOCTABISTh, AHAIM3MPOBATH, 0000IIATh W WHTEPIPETHPOBATH
UHQPOPMAIINIO, COACPIKAIYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;

—  BBIACTATH TJIaBHYIO U M30BITOUHYIO HH(OPMAIINIO, BBITOIHATH CMBICJIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIICH; MIPEICTABIATE HHPOPMAIIUIO B CKATON CIIOBECHOM (opme
(B BHJE TUTaHA WJIM TE3MCOB) M B HATJSIHO-CHMBOJIMUECKOW ¢dopme (B BHaE TaOIHII,



rpaduUecKux CXeM M AuarpaMM, KapT TOHSATHH — KOHIENTYaJbHBIX JUarpamMM,
OIOPHBIX KOHCIIEKTOB);
— 3aMOJHATh U JONOJIHATh TAOIULBI, CXEMBbI, JUArPAMMBI, TEKCTBI.

B xonme m3ydeHUs reoMeTpum 00y4aroIIUecsl YCOBEPIICHCTBYIOT OMBIT MPOSKTHON
JESTEIIbHOCTH, Kak o0co0o0il ¢opMbl y4eOHOH paboThI, CHOCOOCTBYIOIICH BOCIUTAHUIO
CaMOCTOSITEIIbHOCTH, ~MHHUIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHBAallUU U
3¢ (hEeKTUBHOCTH YUeOHOW JEATENBHOCTH; B XOJAE pealu3aliid HWCXOAHOTO 3ambIicia Ha
NPaKTUYECKOM YPOBHE OBJIAJCIOT YMEHUEM BBIOMpATh aJICKBATHBIC CTOSIICH 3a7adye CpeicCTBa,
INpUuHHUMAaTh pPCIICHUA, B TOM HYHCIC W B CUTyallHUAX HCOIPCACICHHOCTH. Oun noJjrydyar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BApPUAHTOB PEIICHUH, K TOUCKY
HECTaHAAPTHBIX PEUICHUM, IIOMCKY M OCYIIECTBICHUIO HanboJIee MPUEMIIEMOT0 PEIICHHS.

PeryasiTuBHbIE:

— onpedensimsp 1EIb NEATEILHOCTH HA YPOKE C MOMOIMIBIO YUUTEIS M CAMOCTOSITEIBHO;

—  YYHTBCS COBMECTHO C YUUTEIIEM OOHAPYKUBATH U YOPMYAUPOBAMb YUeOHYI0 Npobiemy,

—  YYHTBCS NIAHUPOBams YI4EOHYIO NESTEILHOCTh Ha YPOKE;

—  BbICKA3bI6AMb CBOIO BEPCHIO, TBITATBhCS IpeajiaraTb Croco0 e€ MpoBepkH (Ha OCHOBE
NPOJYKTHBHBIX 33JIJaHHI B yUYCOHUKE),

— pabortas 1o mpeayioKCHHOMY IUIaHy, UCHOIb306amb HEOOXOAUMBIE cpefcTBa (yueOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);

— onpedensimp YCICUTHOCTh BBITIOJHEHHUS CBOCTO 3a/IaHUS B IMAJIOTE C YUUTEIIEM.

CpeactBoM  ¢GOpMUPOBAHUSA PETYASTUBHBIX JCUCTBUU  CIIy’KaT  TEXHOJIOTHUSA
npOOJIEMHOTO JHMaliora Ha dTale M3y4eHUsT HOBOTO MaTepuaia W TEXHOJIOTHUS OICHUBAHUS
00pa30oBaTeNbHbIX JOCTHKEHUI (Y4EeOHBIX YCIIEXOB).

Ilo3HaBaTenbHBIE:

— OpHUEHTHPOBATbCS B CBOEH CHCTEME 3HAHUM: NOHUMamb, YTO HY)KHA JONOJHHUTEIbHAs
uH(popManus (3HaHUS) ISl pelieHns yueOHO! 3ajaui B OJIMH 1I1ar;

— Oenamb NPEABAPUTEIbHBIN 0mMOOp UCTOUHUKOB HH(DOPMALUK JUIsL pelieHust y4eOHOMH
3a]1auu;

— 7100bIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOAUMYIO MH(POPMALINIO, KaK B yUeOHHUKE, TaK
U B MIPEIJIOKECHHBIX YIUTENIEM CIIOBApsX, CIPABOYHUKAX U HHTEPHET-PECypcax;

— 1100BbIBaTh HOBBIE 3HAHUS: U3GIeKamsb MHPOPMALUIO, IPEICTAaBIEHHYIO B pa3HbIX (hopmax
(Tekct, Tabnuna, cxema, UUTFOCTpAIs U JIp.);

— nepepabaTbIBaTh MOJy4YEHHYIO MH(pOpPMaLINIO: Habnooams u
0e11ambCaMOCTOSITENIbHBIEGLIBOObI.

CpenctBoM (OpMHUPOBAHUS TTO3HABATEIBHBIX JIEHCTBUN CITYXUT YICOHBIA MaTepHa
U 3a7]aHusl y9eOHUKa, 00ECTIeUHBAOIINE TIEPBYIO TUHHUIO PA3BUTHS — YMEHHE OOBSICHSATH MUD.

KommyHunkaTuBHbIC:
— JIOHOCHTBH CBOO ITO3HIIHIO JIO JAPYTUX: 0hOpMASANb CBOIO MBICITb B YCTHOW M MTUCHMEHHOM
peun (Ha ypoBHE IPEIOKEHHS UM HEOOJIBIIOTO TEKCTa);
— CIIyIIaTh 4 TIOHUMATh peub Opyeux;
—  BBIPA3HUTEIBHO Yumams U nepeckasvbléams TEKCT;
— ecmynams B Oecely Ha YPOKE U B KHU3HU;
— COBMECTHO 00208apusamscsi O TPaBUiIaxX OOIICHUS W TOBEICHUS B IIKOJIC W CJICOBAThH
HAM;
—  YUYUTBCS GbINOJHAMS PA3TUYHBIC POJIH B TpymIe (THaepa, UCIIOTHUTEINS, KPUTHKA)
CpenctBoM (QopMHUpOBaHUS KOMMYHHKATHUBHBIX JEHCTBUH CIYyXaT TEXHOJIOTHUS
npoOaeMHOTO auaniora (MoOy XAt ¥ MOABOISIINA TUAJIOT), TEXHOJIOTHS MPOAYKTHBHOTO
YTeHUS U OpraHu3aIys paboThl B MAIBIX TPYIIaX.



IIpeamerHbIe:

Tema Yyammuecs Hayyarcs Yyamuecs moJIy4atr
BO3MOKHOCTh
Bexmoput — 00603Hauams u u300padfcamov 6eKMopbwl, — o06n1ademv  8eKMOPHBLIM

— uzobpadxdcamv 6eKmMop, pasHvlil OAHHOMY, Memooom ONsl peueHus

— Cmpoumv 6eKmop, pPAasHbli CcymMme O08yX 3a0ay Ha 6bIYUCIEHUE U
B8EKMOpPO8, UCnonb3ys npasunia 0oKazamenbecmeo,
mpey201bHUKA, napannenocpamma,

Gopmynuposams 3aKOHbL CLOHCEHUS, — npubpecmu onvim

— Ccmpoums CyMMY HECKOJNbKUX BEKMOpO8, 6bINOIHEHUS NPOEKMOE.
UCNONIb3YA NPABULO MHO20Y201bHUKA,

— Ccmpoumv 8eKmop, pasHulil pa3sHOCMU 08YX
8eKMOP0O8, 08YMsL CNOCODAMU.

— pewamp 2eomempudecKue 3a0ayu
UCNONb306AHUE  ANI2OPUMMA  BbIPAICEHUS
yepe3  OaHHble  BEKMOpPbI,  UCHONb3YS
npasunia  CIOJICEeHUs,  GbIYUMAHUAL U
VMHOJICEHUsT 6eKMOPA HA YUCTIO.

— pewamsv npocmenuiue 2eomempuiecKue
3adauu, onupascL  Ha  U3VYEHHble
C80UCMBA 8EKMOPO8;

—  Haxooumv CpeownIol0 JUHUI0 mpaneyuu no
3a0aHHBLIM OCHOBAHUSM.

B noeceoneenoii scuznu u npu usyuenuu

opyzux npeomemos:

— uUcnonv3o8ams 6eKmMopbl 0N peuleHus
npocmeuwux 3a0ay  Ha  onpeoelenue
CKOPOCMU OMHOCUMENbHO20 OBUINCEHUS.

Memoo — omnepuposams Ha bazosom |— oserademv

KoopOunam VPOBHENOHAMUAMU KOOpOUHamul KOOPOUHAMHBIM
6ekmopa,  KOOpOuHamvl  CyMMbl U Memooom peuterus
pasHocmu  8eKmopoe, npou3zeedeHus 3a0ay Ha GvlYuUCIeHUe U
8EKMOpa Ha YUco; doKazamenbcmeo,

—  BbIYUCTAMDb KOOpOUHamul gexmopa, |— npuodbpecmu onvlm
KOOpOUHAmMul ~ CYMMbL U paszHocmu UCNONIb308AHUS
6EKMOpPO8,  KOOPOUHAMbBL  NPOU3EEOEHUS. KOMNbIOMEPHBIX
8EKMOpa Ha YUC0; npocpamm Ons aHanu3a

—  LIYUCAAMb Y2O0Jl MeNCOY 8EKMOpamu, YACMHbIX cayuaes

—  BLIYUCHAMb  CKAIAPHOE  Npou3seoeHue 63aUMHOCO
BEKMOpOG; PAacCnosioHceHus

—  BbLIYUCTAMD paccmosiHue MeHcoy OKpyHcHOCME u
MOUKAMU NO U3BECIHBIM KOOPOUHAMAM, npAmMsLx,

—  8LIYUCAAMb  KOOPOUHAMbBI  CepeouHsl |~ npuoopecmu onbvim

ompesKa;

cocmasnams  ypasHeHue — OKPYI*CHOCHU,
3HAsL KOOpOUHAMbL YEeHMpa U MOUKU
OKDYJICHOCMU, — COCMABIAMb  YPasHeHue
NPAMOT NO KOOPOUHAMAM 08YX ee MOUeK;
pewiamsb npocmetiuiue 3a0ayu Memooom

6blNOJIHEHUSl NPOEKMOo8




KOOpOUHam

Coomnowenusn
Mexncoy
cmoponamu u
yenamu
mpeyzonvnuka.Ck
anApHOenpou36eo
eHue 6eKmopoe

onepuposamv  Ha  0A3060M  YpOBHe

NOHAMUAMU. CUuryca, KOoCuHyca u
maHeenca yenoe,
NPpUMEHAMb OCHOBHOE€E

MPUSOHOMEMPUUECKOe MOHNCOeCmE0 Npu
peuleHuy 3a0ay HA HAX0NHCOeHUe OOHOL
MPUSOHOMEMPUUECKOU  PYHKYUU  uepes
opyayio,

uzobpasxcams  y2on mexncoy 6eKmopamu,

BLIYUCTIAMD cKanapHoe npouzgeodeHue
8€KMOpO8,

HAxXo0ums  yeuvl  Mexcoy B8eKmopamu,
UCnonb3ys Gopmyny CKANAPHO2O

npouseedeHUst 8 KOOPOUHAMAXx,
NPUMEHAMb MeopeMy CUHYCO8, Meopemy
KOCUHYCO8,

npUMeHsMb dopmyny niowaou
mpeyeonvbHUKa,

pewams  npocmeuvwiue  3a0avu  Hd
HaxoxcoeHue CMOpPOH u yenos

npou3BobHOcO mMpeycolbHUKA

B noeceonegnon scuznu u npu uszyuenuu
Opy2ux npeomemoes:

UCNONIBL306AMb  BEKMOPbL Ol PelleHus
3a0ay4 Ha O8UMCEHUe U Oelicmeue Cuil

BLIUUCTIAMD niowaou
Queyp,  cocmagnieHHbIX
us 08yx u  bonee
NPAMOY20JbHUKOS,
napanienocpammos,
MpeyeobHUKO8, Kpyea U
cexmopa;

BLIUUCTIAMD niowaou
MHO20Y20/IbHUKO,
UCNONBL3YSL  OMHOULEHUS
PAasHo8eIUKOCMU u
PABHOCOCMABIEHHOCIU,
NpUMEHAMb
aneebpauveckuil u
MpPUSOHOMEMPULECKUll
mamepuan npu peulenuu
3a0a4 Ha GbIYUCAEHUE
niowaoeti
MHO20Y20NIbHUKO8,
npuobopecmu
npUMeHeHUs
aneebpaueckozo u
MPUSOHOMEMPULECKO20
annapamanpu - peueHuu
2eomempuieckux 3a0a4

onslm

/nuna
OKPYJCHOCHU U
naouwiads Kpyz2a

B

onepuposama Ha bazoeom
VDOBHENOHAMUAMU NPAasuUIbHOO
MHO20Y20IbHUKA,

npumensams  QOpMyny O BbIYUCTIEHUS

yena npasunibHo20 N-y201bHUKA.
NPUMEHAMb POPMYIbL NAOWAOU, CIOPOHDbL
APABUTLHO20 MHO20Y20NbHUKA, paouycd
6NUCAHHOU U ONUCAHHOU OKPYIHCHOCHU,
npUMeHAMb dopmynsi ONUHbBL
OKpYJHCHOCU, oyau OKpYJHCHOCIU,
naoWaou Kpyea u Kpy2o6020 CeKmopa.
UCNOIb306aAMb CEOUICMBA USMEPEHUs. ONUH,
V21106 npu peuenuu 3a0ay Ha HaxodlcoeHue
ONUHbI OMPe3Kd, 2pAOYCHOU Mepbl Yend,
BLIYUCTAMb — NAOWAOU  MPeY20TbHUKOS,
NPAMOY2ONbHUKO8, mpaneyuil, Kpy208 u
CeKmopos;

BbLIYUCTAMY ONUHY OKPYICHOCMU U ONUHY
Oyeu OKPYHCHOCTIL,

BbIYUCTAMY ONUHBL JUHEUHBIX 1EeMEHMO8
Quayp u ux yenvl, UCNONL3YS U3VUEHHbLE

dopmynw.

NOBCCOHEBHOIL JCUHU U npu u3y4eHuu

661600UMb POPMYNY O
8bIUUCTICHUS yena
NPasUIbHO2O n-
VeONbHUKA U NPUMEHAMNb
ee 8 mpoyecce peuteHus
3a0au,

npo8ooUmMs
00KaA3amenbcmed
meopem o ¢opmyne
niowaou, CMOPOHDL
NPAasUIbHO2O
MHO20Y20IbHUKA,
paouyca  6NUCAHHOU U
ONnuUCanHou
OKPYIHCHOCMU u
cnedcmeull Uz meopem u
NpUMeHAmMb — UX — npu
peuleHuu 3a0ad,

pewams  3a0a4u  Ha
00KA3AMenbCmeo c
UCNONb308AHUEM
dopmyn ONUHbBL
OKDYICHOCMU U ONUHbBL
oyeu OKPYICHOCMU,




opy2ux npeomemoas: Gopmyn niowaoet
— pewambo npakmuyecKue 3a0ayu, pueyp.

ceA3aHHble c HAaxocoenuem

2eoMempudecKux eIudUH.

Jleusicenusn — omnepuposamb  Ha  0A3080M  YpOGHe NpUMEHAMb  C8OlCMBa
HOHAMUAMU OMOOPAd*CEHUs NIOCKOCMU HA 08UdICeHUs. NPU peuleHuU
cebs1 u 08udICeHUs, 3a0ad,

— onepuposamv  Ha  0A3080M  YpOGHe NPUMEHAMb — NOHAMUA:
HNOHAMUAMU  OCeBOU U  YEHMPAIbHOU ocegas U YeHmpaibHas
cummempuu, napannenrbHo20 cummempus,
nepeHoca,nogopoma, napanienbHulil.  nepeHoc

—  pacno3nasamv 8UObl OBUINHCEHULI, U nogopom 6 peuwieHuu

—  BbLINOJHAMbL NOCMPOEHUe OBUNCEHUL C 3a0ay
HOMOWBIO YUPKY AL u JIUHEUKU,
ocyujecmanams npeobpasosanue ueyp,

—  pacnosxasamv no uepmesicam,
ocywecmansams npeobpazosanus uayp c
NOMOWBIO  0CeBol U  YeHmpaibHOU
cumMmempuu, NapailebHo20 NepeHoca U
nosopoma.

Iloemopenue —  NpuMeHsmb NpU peuleHuu 3a0ay OCHOBHbIE COOMHOUEHUS MeNCOY

Kypca CMOPOHAMU U YeNLaMU NPAMOY20IbHO20 U NPOU3BOTbHO20 MPEY2ONbHUKA,

naanumempuu —  npumeHsmov hopmyavbl NIOWAOU MPEY2OTbHUKA.

peutamvb mpey20jlbHUKU C NOMOULbIO neopem CUHYCO8 U KOCUHYCO86,

NPUMEHAMb  NPUSHAKU — PABEHCMEA  MPEY20JbHUKOE NpU  peuleHuu
2eoMempudeckKux 3a0ad,
NPUMEHAMb — NPUSHAKU  NO000Us — MpPeyeOoNbHUKO8  NpU  peueHuu

2eoMempuyeckux 3a0at,

onpeoensimo UObL HeMbIPEXy20AbHUKO8 U UX C8OUCMEd,

ucnonvzoeams Gopmyavl niowjaoeu Queyp O HAXOHCOEHUS — UX
niowaou,

BbINONIHAMb Yepmedtc NO YCI08UI0 3a0adu, peuiams npocmeuuiue 3a0aiu
no meme « Yemvipexy2onoHuKu»

UCNONB308aMb CEOUCMBO CIMOPOH YeMbIPEeXy20IbHUKA, ONUCAHHO20 OKOJLO
OKPYHCHOCMU, CBOUCMBO Y208 BNUCAHHO20 YEeMblPexyeOIbHUKA Npu
peuieHuu 3a0ad,

UCNONBL306aMb POPMYILL ONUHBL OKPYICHOCIU U OVeU, NI0WAOU Kpyea U
CeKmopa npu peweHuy 3a0ad,

pewams 2eomempuiecKue 3a0ayu, ONUPasacy, Ha C80UCMBA KACAMENbHbIX
K OKpyJjcHoCcmu, NpuUMeHsisi ~ OONOJHUMENbHblE — NOCMPOEHUS,
aneebpauyeckuti u Mpu2OHOMempu4ecKull annapam,

npoeooums onepayuu Hao 6eKMOPamu, GbIYUCIAMb ONUHY U KOOPOUHAMbL
8eKmMopa, y20il MedxHcOy eKmMopamu,

PAcCno3Ha6amsv — YPAeHeHUusi OKPYICHOCMeEU U  NpSAMOU,
UCnonbL308aMb,

UCNOIb306aMb  NPUOOpemeHHble 3HAHUA U YMeHUs 6 NpAaKmu4ecKol
oesmenvHOCmuy Ol peuleHuss NpaKmu4yeckux 3aday, CEA3AHHbIX C
HAXO0XHCOEHUEM 2e0MEMPUIEeCKUX 8eTUYUN

ymenmosv Ux




Conep:xanue yueoHoro npeamera «[eomeTpus»
9 k1., 68 yacoB (2 yaca B Hee/110 34 y4eOHBIX HeJe/IH)
Bexmopwvi. Memoo koopounam. (19u)

[Tonstue BexkTopa. PaBeHcTBO BekTOpoB. ClI0XKEHUE M BBIYUTAHNUE BEKTOPOB. Y MHOXKCHUE
BEKTOpa Ha 4yuciio. Pa3joxkeHune BEKTOpa MO JBYM HEKOJUIMHEApHBIM BeKkTopam. KoopauHaTsl
BekTopa. [lpocTelimme 3amaun B KOOpIMHATaX. YPaBHEHHS OKPYKHOCTH M IPSIMOM.
[TpruMeHeHne BEKTOPOB U KOOPMHAT NP PEIICHUH 3a/1a4.

OcHognasi yenb — HAYYUTh YyYalIUXCsl BBINONHATH JEHCTBUS HaJ BEKTOpaMH  Kak
HaIllpaBJICHHBIMH OTPC3KaMH, YTO BAXXHO IJIA IIPUMCHCHUA BCKTOPOB B (1)I/I3I/IK6; ITIO3HAKOMMUTH C
UCIIOJIb30BaHUEM BEKTOPOB U METO/Ja KOOPIMHAT IPH PELICHUH T€OMETPUIECKUX 3a/1a4.

Bekrop onpenensercs Kak HanpaBlI€HHbIA OTPE30K M AEHCTBUS HAJ BEKTOPAMH BBOISATCS

TaK, KaKk 3TO IPUHATO B (U3HKE, T. €. KaK JeHCTBUS C HAINlpaBJIEeHHBIMU OTpe3kamMu. OCHOBHOE
BHUMAHUE JOJIDKHO OBITh YACICHO BI)Ipa6OTKe }’MGHI/II\/JI BBIIIOJIHATE OII€pallMi HaJd BCKTOPpaMH
(ckagpIBaTh BEKTOPHI 1O IPAaBWIAM TPEYroJbHUKA W IapajuiesiorpaMMa, CTPOUTH BEKTOD,
PaBHBIM PAa3sHOCTH JBYX JAHHBIX BEKTOPOB, a TAK)KE€ BEKTOP, PABHBIA IPOU3BEIACHUIO JAHHOTO
BEKTOPa Ha JaHHOE YHCJIO).
Ha MpuMEpax IMOKa3bIBACTCA, KaK BCKTOPbI MOT'YT HPHUMCHATHCA K PCIICHHUIO I'COMCTPHYCCKUX
3amad. JlemoHcTpupyercs 3(pQeKTUBHOCTE NMpUMEHEHUs (GOpPMYT A KOOPAMHAT CEpEeIHHBI
OTpE3Ka, PACCTOSHUS MEXIY IBYMs TOUKaMH, YPABHEHUI OKPYKHOCTH U IPSMON B KOHKPETHBIX
reOMETPUYECKUX 3a/lauax, TeM CaMbIM JaeTcsl MpEeACTaBIeHHE 00 M3YyYeHMH I'€OMETPHUYECKUX
¢buryp ¢ noMOIIbI0 METOJIOB AITeOPHI.

Coomnowenus mexicoy cmoponamu u yznamu mpeyzoavHuka.(13u)

Cunyc, KOCHHYC ¥ TaHTE€HC yriia. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TpEyroibHUKOB. CKalIsipHOE MPOU3BEICHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUYECKUX
3a/1ayax.

OcHosHas yenb — Pa3BUTh YMEHHUE YYALIUXCS TPUMEHSATh TPUTOHOMETPUYECKUH anmnapar npu
pelIeHUN TEOMETPUUYECKUX 3a]1ad.

Cunyc u kocunyc mwoboro yrma ot 0° mo 180° BBOAATCA C MOMOIIBIO €IMHHUYHOM
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB M KOCHHYCOB W BBIBOJIUTCS €Ill€ OJHA
dbopMyna TUIOIIAIU TPEYroJbHUKA (TTOJIOBHHA MPOU3BEACHUS IBYX CTOPOH HA CHHYC YIiia MEXIY
HUMH). DTOT anmapar MPUMEHSETCS K PEeIICHUIO TPEYTrOJIbHUKOB.

CkansipHOoe TpOM3BEICHHE BEKTOPOB BBOIUTCS Kak B (u3uke (TpOW3BEICHHUE IITUH
BEKTOPOB Ha KOCHHYC YIJIa MEXIy HHUMH). PaccmaTpuBarOTCS CBOWCTBA CKaJISIPHOTO
MPOU3BEAECHUS U €T0 MPUMEHEHHE MPU PEIICHUH T€OMETPUUECKUX 3aau.

OCHOBHOE BHUMAaHHE CJEIYET YACIUTh BBHIPAOOTKE TMPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO anmnapara npu pelieHuy reOMeTPUIECKUX 3aau.

Jlnuna okpyscnocmu u nniouwjads kpyza. (12u)

HpaBI/IJ'IBHBIe MHOFOYFOJ'H)HI/IKI/I. OKPY)KHOCTI/I, OIMMCAaHHasA OKOJIO HpaBI/I.]'II)HOFO MHOI‘OYFOJ'II)HI/IKa
U BIIMCAHHAs1 B HCTO. HOCTpO@HI/Ie HpaBI/IJIbHBIX MHOFOyTOJII:HPIKOB. I[HI/IHa Opr)KHOCTI/I.
[Tmomane kpyra.

OcHosHasa yenb — pacHIMPUTh 3HAHUE YYAIIMXCd O MHOTOYIOJIbHUKAaX; PacCMOTPETh
TIOHATHS JJIMHBI OKPYKHOCTH | TUTOIIAAN KpyTra U (POPMYIIBI I UX BHIYMCIICHUS.



B Havane TeMbl 1aeTcs OIpenerIeHue MPaBUIBHOIO MHOTOYTOJIBHUKA U PACCMaTPUBAIOTCS
TEOpEeMbI 00 OKPY)KHOCTSAX, OMMCAHHON OKOJIO MPAaBHJILHOTO MHOTOYTOJIbHUKA U BIHCAHHOHW B
Hero. C NOMOIIBIO OMMCAHHOW OKPYKHOCTH PEIIAKOTCS 3aJa4d O MOCTPOCHUM IPAaBHIIBHOIO
LIECTUYTOJIbHUKA U NIPAaBUIIBHOTO 2re-yrojabHUKa, €CJIU aH IPaBUIbHBIN M1-yTOJIbHUK.

@opMyIibl, BEIPAKAIOIINE CTOPOHY IPABUIBHOTO MHOTOYTOJIBHUKA U PaJMyC BIIMCAHHOW B
HET0 OKPY)KHOCTH UYe€pe3 paguyC OMHCAHHOW OKpPYKHOCTH, UCTIOJIB3YIOTCS MPH BBIBOJE (HOpMyI
JUIMHBI OKPYXHOCTHU W IUIOLIAAM Kpyra. BbIBOJ onumpaeTcsi HA MHTYMTHBHOE IPEACTABICHUE O
npenene: Npyd HEOTPAaHMYEHHOM YBEIMUYEHUM 4YKCIA CTOPOH IPAaBUIBHOIO MHOI'OYTOJIBHUKA,
BIIMCAHHOTO B OKPYXXHOCTb, €r0 IEPUMETP CTPEMHUTCS K JUIMHE 3TOM OKPYKHOCTH, a IIOLaab —
K IJIOLIA/IM KpYyTra, OrPaHUYEHHOI'0 OKPYKHOCTBIO.

Jeusicenus.(8u)

Otobpaxxkenue miockoctu Ha ceds. Ilonstue apmwxenusa. OceBas W LEHTpalbHAss CUMMETPHH.
[Tapannensusiii nepenoc. [loBopot. Hanoxenust u 1BuxeHMs.

Ocnognas yenb — MO3HAKOMUTh YUalllUXCsl C OHITHEM JBUKEHUS U €0 CBOMCTBaMHU, C
OCHOBHBIMH BHJIaMHU JABW)KCHUI, CO B3aUMOOTHOLICHUSIMH HAJIOKEHUIN U TBUKCHHI.

JIB>KeHUEe TIIJIOCKOCTH BBOJHUTCS Kak OTOOpaKeHHE IUIOCKOCTH Ha ceOs, COXpaHsoIee
paccTosiHue Mexxay Toukamu. [Ipu paccMoTpeHHH BUIOB ABHKEHUH OCHOBHOE BHUMAaHUE
YIIEIAETCS MOCTPOSHHIO 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJLHIKOB IIPU OCEBOU H
LEHTPaJIbHONU CUMMETPUSX, MapajieIbHOM TepeHoce, moBopote. Ha s dexTHrix mpumepax
MOKa3bIBACTCS IPUMEHEHHUE BUKEHUN IIPU PELLIEHUH FEOMETPUYECKUX 3a/1au.

[TonsiTre HaNOXEHUSI OTHOCUTCS B JAHHOM Kypce K YHCITy OCHOBHBIX MOHATUH. J[oKa3bIBaeTcs,
YTO MOHATHSI HAIOKEHUS U JIBHXKEHUS SIBJIIIOTCS SKBUBAJIEHTHBIMU: JIH000€ HAJI0KEHUE SIBIIIETCS
JIBUKEHHEM IIJIOCKOCTH M 00paTHO. 3ydueHne qoka3aTesbCcTBa HE SBISIETCS 00s13aTENbHbIM,
OJIHAKO CJIelyeT pacCCMOTPETh CBSI3b NOHATUMN HAJIOKEHUS U JBHKECHUS.

Hmozoseoe noemopenue. Pewwenue 3aoau. (16u)

TemaTuueckoe IJIAHUPOBAHHE

Ne | HammeHoBaHHe pa3JeioB M TeM Bcero yacos Bcero KoHnTposbHBIX
n/n YPOKOB pador

1 |Bekropsl. 8 8

2 |Merox KoopauHAT 11 10 1

3 |CooTHOmIEHHUS MEXTy CTOPOHAMH U 13 12 1

yIilaMH TpeyroyibHUKa. CKanspHoe
IIPOU3BENIEHUE BEKTOPOB

4 |JlnmuHa OKPYKHOCTHU U TUIOIIATH 12 11 1
KpyTa.

5 |/IBmxeHuUs 8 7 1

7 |IloBTOpeHue 16 15 1

Hroro 68 63 5




OueHka NMCbMEHHBIX KOHTPOJbHBIX Pa0doT.
OTBeT oneHUBaeTcs 0TMETKOM «b», ecln:
paboTa BBIIIOJIHEHA MOJTHOCTHIO;
B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUHU PEUICHHS HET MPOOEIOB U OMIHOO0K;
B PCUICHUHM HET MAaTEMaTHYECKHX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMMCKA, KOTOpas HE
ABIISIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUS Y4eOHOTO MaTtepuana).
OtMmeTKa «4» CTaBUTCS B CIIEAYIONIUX CIIyYasix:
paboTa BBINOIHEHA MMOJTHOCTHIO, HO 0OOCHOBAHUS 1IAroB PelleHUs] HeJJOCTaTOYHBI (€CIH YMEHUE
000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CIICIUATBHBIM O0BEKTOM IMPOBEPKH);
JOTIYILIEHBI OJIHA OIIMOKA UM €CTh JIBa — TPHU HEI04ETa B BBIKJIAJIKAX, PUCYHKAX, UePTEKaX WIH
rpadukax (€ciu 3TH BUIBI padOT HE SBISUIUCH CIIEHUAITBHBIM 00BEKTOM IPOBEPKH ).
OtMmeTKka «3» CTaBUTCS, €CIH:
JIOMYIIEHO Oosiee OJHOM OmMOKM Win 0ojiee ByX — TpeX HEJO0YETOB B BBIKJIAJKAX, YEPTEKax
wiu rpadukax, Ho oOydaromuiics 001aaaeT 00s3aTeIbHBIMA YMEHUSAMH 110 TIPOBEPSIEMOI TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:
JOTYIIEHbl  CYIIECTBEHHbIE OIIMOKM, TOKa3aBIIMe, 4YTO oOywaroniuiics He oOjamaer
00s13aTeIbHBIMU YMEHHSIMU TI0 JIAaHHON TEME B TIOJIHOW Mepe.
Yuutenb MOXKET MOBBICUTH OTMETKY 33 OPUTMHAIBHBIA OTBET Ha BONPOC WM OPUTHHAIBHOE
peuieHue 3aJadd, KOTOPBhIE CBUICTEIBCTBYIOT O BBICOKOM MaTeMaTHYECKOM Pa3BUTHHU
oOyuarorierocsi; 3a peumieHue Oosee CIOXKHOW 3a7aud WM OTBET Ha 0oJiee CIOXKHBIM BOIpOC,
MPEIIOKEHHBIE 00yUYaroIMIeMyCsl JIOMOJIHUTEIBHO TOCJE BBIMOJHEHUS UM KaKUX-IHOO APYTrux
3aJlaHni.

I' - 9 KonTpouabHas padora Ne 1
Meton koopauHaT
BapmanTt 1

1. Haiiure KOOpIMHATHI U JUTHHY BekTopa ¢ eciu 2
2. Jlaubl kKoopauHaThI BepiinH Tpeyroipanka ABC: A (-6; 1), B (2; 4), C (2; -2).

Jokaxmure, uto TpeyronbHUK ABC paBHOOeApeHHbIH, U HaliUTE BEICOTY TPEYTOJIbHUKA,
IIPOBEICHHYIO U3 BEPIIMHBI A.

(x-17+ y? =9 .
3. OKpy>XHOCTb 3aJilaHa ypaBHEHUEM . . Hanummure ypaBHEeHHE TPsSMOH,

MPOXOJIAIIEH uepe3 €€ NUEHTP U MapalyIeIbHOM OCH OpIMHAT

4. Hannmmre ypaBHEHUE OKPY>KHOCTH C LIEHTPOM B TOUKe A (- 1;4), mpoxoasiiei yepe3 TOuKy
B (3, -1).

5. * HaiinuTte koopAuHATHI TOUkH F, nexarieil Ha ocu abcuce U paBHOYAAIEHHOM OT
touek N u M, eciit N(- 2; 1) u M(0; 3).



Kontpoabnas padora Ne 1
MeTox KOOpAUHAT
Bapnanr 2 _ -
b=tc- d,c -36 ,d 2;-2 .
1. Halinute KOOpIUHATHI U JUTHHY BEKTOpA ° €CIIH - ' '
2. JlaHbl KOOpAUHATHI BepluH YeThipexyroiabauka ABC D: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hokaxwute, uto ABCD — npssMOyToJIbHUK, U HAWJUTE KOOPAWHATH TOUYKH ITEPECCUCHHUS €0 THaroHalei.
(x+1)° +(y-2)" =l6. § §
3. OkpyXKHOCTb 3aJlaHa ypaBHEHUEM Hanmwmmure ypaBHeHuE IpsaMoi, TPOXOASIIeH
yepe3 e€ IeHTP U MapaJuIeIbHOW 0CH a0CIHUCC.
4, Hanmimure ypaBHEHUE OKPYKHOCTH € LIeHTpoM B Touke C (2; [ ), IpoxoJsuieil uepes3 TouKy
D(5;5).
5. * Haitiaure KOOpAMHATBI TOUYKHU A, JIeXKaIIeH Ha OCH OpJIMHAT U PAaBHOYIAJIEHHOMN OT
touek Bu C,ecu B(1; -3 )u C(2; 0).
I' — 9 KonTpoabsHas padora Ne3
JInMHA OKPYKHOCTH M IJIOLIAAL KPYyra
BapuanTt 1

1. TlepumeTp MPaBUIBLHOTO TPEYrOJILHHUKA, BIMCAHHOIO B OKPYKHOCTh, paBeH 45 cMm. Haiinure ctopony
MPaBUJIBHOTO BOCBMHYTOJIbHUKA, BIIUCAHHOTO B TY K€ OKPY)KHOCTb.
2. Haiimure miomniaip Kpyra, €ciy IJI0IIa/(s BIHCAHHOIO B OFPAHUYUBAIOIIYIO €r0 OKPYKHOCTh KBajpara
paBHa 72 M2,
3. HaliiuTe UIMHY JYTH OKPYKHOCTH paauyca 3 cM, eciu e TpajycHas Mepa paBHa 150°.

b

I' — 9 KonTpoubHas pabora Ne 2
CooTHOLIEeHNs MKy CTOPOHAMH U YIJIAMM TPeyroJbHUKA.
CxansipHoe nIpou3Be/ieHHe BEKTOPOB.
Bapuanr 1
1. Haiimure yron mexay nydom OA u monoxutensHoi nonyocsio Ox, eciu A(-1; 3).

2. Pemmre tpeyronsauk ABC, ecnu 0B =300 C=105,BC :3\/50“'
3. Haiigure kocunyc yria M tpeyronsauka KLM, eciiu K(1; 7), L(-2; 4), M(2; 0).

KonTposabnas paGora Ne 2
CoOTHONIIEHHSI MEKTy CTOPOHAMH H YIJIAMH TPEYroJbHHUKA.
CkansipHoe nMpou3BeeHNe BEKTOPOB.
Bapuanr 2
1. Haiinure yron mexy tydom OB u nonoxkutensHo# nomyocsio Ox, ecnu B(3; 3).

2. Pemure tpeyronsauxk BCD, ecnu 1B =45,0 D=60,BC :\@CM'
3. Haitnure xkocunyc yria A tpeyronpanka ABC, eciiu A(3; 9), B(0;6), C(4;2).

KonTpoJbHas padora Ne3
JJIMHA OKPY’KHOCTH M ILUIOIIA/Ab Kpyra
Bapmuanr 2



1. IlepumeTp nmpaBUIBHOTO MIECTHYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTH, paBeH 48 cm. Haiinure ctopony

KBaJlparta, BIMCAHHOTO B TY K€ OKPY’KHOCTb.
2. Halinure 1iuHy OKPYKHOCTH, €CJIM IUIOLIAAb BIIMCAHHOTO B HE€ MPaBUIBHOIO IIECTUYTOJIbHUKA

2
pasHa 724/2em _
3. HaiinuTe muomaap KpyroBoro CEKTopa, €ciiu TpajycHasi Mepa ero ayru pasHa 120°, a pagmyc kpyra paBeH
12 cm.

I' — 9 KonTpoabHas padora Ne4
JABnxenus

Bapuanr 1
1. Nana tpanermst ABCD. [Toctpoiite durypy, Ha KOTOpYrO 0TOOpaXkaeTcs 3Ta Tpareus Mpru CHMMETPUU
OTHOCUTEBHO MPIMOH, cojepxarieit 00KoBYy0 CTOpoHY AB.
2. JIse okpyxxHOcTH ¢ 1ieHTpamu O1 u Oz, paguychl KOTOPBIX paBHbI, epecekaroTcs B Toukax M u N. Uepes
TOYKy M mipoBezicHa nipsimasi, mapawienbHas 0102 1 iepecekarolias OKpy>KHOCTh ¢ ieHTpoM Oz B Touke D.
Ucnonp3ys napamnensHbId IEPEHOC, TOKAXKUTE, YeThIpeXxyroidsHuk O1MDO: sBisieTcs nmapaienorpaMMoM.

Kountpoabnas pa6ora Ned

JIBUKeHUsT

Bapuanr 1
1. lana tpaneuust ABCD. Iloctpoiite ¢purypy, Ha KOTOpyI0 0TOOpa)xaeTcs 3Ta TpareLus Ipu CUMMETPUN
OTHOCHTEJIBHO TOUKH, SIBIISIONIEHCS cepeinHoi 00koBoi cTopoHsl CD..
2. Nan miectuyroidbHUK A1A2A3A4AsAe. ETo cToponbl A1A2 1 AsAs, A2Asu AsAs, AsAs 1 AsA1TIONIAPHO
paBHBI ¥ MapaJuIeTbHbL. MICIONb3ysl HEHTPATbHYI0 CHMMETPHIO, JOKAXHUTE, 9TO JuaroHanu A1Aas, ArAs,
A3AsIaHHOTO MECTUYTOJIBHUKA MTEPECEKAIOTCS B OTHON TOUKE.



IIpoMe:xxyTOUYHAsI aTTEeCTAIUS 110 TeOMETPUH
Bapwuanr 1.
Yacrs 1.

1. Touka Mwumeet koopaunartsl (4; - 5); K(2,2). Haiinure |]\7<) |

1) 7 2)V13 3)V/53 4)5

2. 3anummTe ypaBHEHHUE OKPYKHOCTH , M300paKEHHOM Ha PUCYHKE, €CITH
O1(-4,2); A(0;5)

Y
A
op
N
DEx+4)2+@-2)?%=5 3) (x+4)?*+(r—2)2=25
x—4)?+(@-2)2%=5 4 (x—4)?%*+(y—2)2=25

3. Banumure ypaBHeHue npsmoid AB, eciim A(-3;4) u B(-1;-2)

)y=3x-2 J)y=2x+3
2)y=-2x+3 4)y=-3x—-5

4. B TpeyronpHHUKe 0JJHA U3 CTOPOH paBHa 7v/2 cM, a MPOTHBOIONOXKHBI yron papeH 45°.
Haiinure paanyc onucaHHON OKPYKHOCTH.

1) 77CM ) 3,5vV2 cm
2) 75 oM 4) 3,5cm

5. OfMH U3 BHYTPEHHUX YIJIOB IPaBUILHOTO N-yrombHuka pased 150°. Haiinure uncio ctopon
MHOTOYTOJIbHUKA.

19 3) 12
2) 14 4) 15
Yactb 2

6. OcHoBaHus paBHOOEpEeHHON Tpaneuuu paBHbl 22 u 32, a ee nepumetp = 80. Haiitu miomians
ATOM Tpamneuum.



IIpoMe:xyTOUYHAsI aTTeCTAIUS 10 TeOMEeTPHUH
Bapuanr 2.
Yactb 1.

1. Touka Aumeer koopaunathl (- 3; 2); B(- 1;1).Haiigure |Z§ |

1)5 2) V17 3)V5 4)3

2. 3anummTe ypaBHEHHUE OKPYKHOCTH , M300paKEHHON Ha PUCYHKE, €CITH
01(2;-4); M(5:0)

Y
AN
M\ Xx
001
) (x+2)?2+(—-4)?%=5 3 x+2)?2+(+4)?%2=25
) (x—2)2+(—4)?%=5 4 (x—2)2+ (y+4)2 =25

3. Banumute ypaBHeHue npsmoid AB, eciu A(3;4) u B(1,;-2)

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

4. B TpeyronpHHUKe 0J]HA U3 CTOPOH paBHa 8v/3 cM, a MPOTHBOMONOXKHBIT yron paex 60°.
Haiinure paanyc OKpyKHOCTH, OIIMCAHHOMW OKOJIO TPEYTOJIbHUKA.

1) 880M 3) 4/3 em
2) oM 4) 6 cm

5. OIUH U3 BHYTPEHHKX YTIIOB MPAaBUILHOTO N-yrombHuKa pasen 156°. Haiiute uncio cropoH
MHOT'OYT'OJIbHUKA.

1) 12
2) 15

3) 18
4) 20



Yactp 2

6. OcHoBanus paBHOOEGPEHHOM Tpanenuu paBHbl 17 u 41, a ee mepumetp = 88. Haiitu mmomanp
ATOM Tpareuu.

Kurou
Bapuant 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




