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PabGouass mporpamma mpenmera «leomerpusi» it 9 kmacca  paspaboTaHa B COOTBETCTBUHU C
@denepalbHBIM  TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00Iero o0pa3oBaHUs
(mpuka3z MwunoOpHayku Poccum ot 17.12.2010 Nel897), Ha ocHoBe TpeOoBaHMU K pe3yiabraram
OCBOCHUSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMbl OCHOBHOTO obmero oopasoanuss MbOY OOIII c.
BonoraukoBo. [Ipeamer «l'eomerpus» u3ydaercs B 9 Kiiacce B KaueCTBE 00s3aTeIbHOrO MpeaMeTa B
obmeM ooveme 68 yacoB nipu 34 Hemensax ydeOHOro roja.

l. Il1anupyemble pe3yJbTaThl 0CBOEHHUSI reoMeTpuu B 9 Kjacce:

JUYHOCTHBIE:

— HCIIONb30BaHUE MPHOOPETEHHBIX 3HAHWH W YMEHMHA B MPAKTUYECKOH JEsITeIbHOCTH U
IIOBCEIHEBHOM JKM3HM JUISI MOJAEIUPOBAHUS IPAKTHUUECKUX CHUTyallUil M HCCIEeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH C UCIIOJIb30BAHUEM alIapara reOMEeTPUH;

— (QopMupoBaHHe OTBETCTBEHHOTO OTHOUICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJarommxcsi K CaMOPa3BUTHIO U CaMOOOPA30BAaHUIO HA OCHOBE MOTHBAIIMU K OOYyUEHUIO W
MO3HAHUIO, BBIOOPY JanbHeiiero oopasoBanus Ha 0a3e OPUEHTUPOBKH B MHpe Hpodeccuil u
npoECCHOHANBHBIX ~ MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  HMHIUBHIYaJbHON
00pa30BaTeIbHON TPAEKTOPUHU C YIETOM YCTOMYMBBIX ITO3HABATEIHHBIX MHTEPECOB;

— (QopMupoBaHHE INETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKH;

— ¢opMupoBaHHE KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUHM U COTPYIHUYECTBE CO
CBEPCTHHKAMHU, CTapIIMMH W MIAAIMIMMU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOMH,
y4eOHO-HCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX JACATEIBHOCTH;

— yMEHHME SCHO, TOYHO, I'PAMOTHO M3Jlararb CBOM MbICIM B YCTHOM M NHCBMEHHOH peuH,
[IOHUMATh CMBICJI IIOCTABJIEHHOM 3a/1a4i, BHICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

— KPUTHUYHOCTb MBIIJIEHHS, YMEHUE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BbICKa3bIBaHMS,
OTJIMYATh TUTIOTE3Y OT (paKTa,

— KpEaTMBHOCTb MBIIUICHUS, WHUIUATUBY, HAaXOAYUBOCTb, AaKTUBHOCTb I[P PELICHUH
reOMETPUYECKUX 3aa4;

— YMEHHUE KOHTPOJIMPOBATh MPOLECC U pe3yabTaT yueOHON MareMaTuyecKou JesTeIbHOCTH;

— CHOCOOHOCTH K AMOLIMOHAJIIBHOMY BOCIHPHITHIO MareMaTH4eCKUX OOBEKTOB, 3ajay, pPELICHUH,
paccyXIeHUM.

METANPECIAMETHBIC:

B 9 knacce Ha ypokax reoMeTpuu, Kak U Ha BCEX MpeAMeTax, OyleT mpojaoikeHa paboTa
M0 Pa3BUTHIO OCHOB YMTATENbCKOW KoMIleTeHIIMU. O0yJaronuecs: OBIaIeI0T YTEHHEM KaK CPeICTBOM
OCYIIECTBJICHUSI CBOMX JAJbHEHIIMX TIUIAHOB: MPOJOJDKEHHUs 00pa3oBaHMs M camMooOpa3zoBaHMs,
OCO3HAHHOTO TUIAHUPOBAHUS CBOETO aKTYaJIbHOTO U MEPCHEKTUBHOTO KPyra YTEHHUS.
[Ipu wm3ydyeHun reomeTpuu OOyYaroOlmMecs YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HAaBBIKU
paboTel ¢ mHpopManmel U nmonoaHAT ux. OHM CMOTYT paboTaTh C TEKCTaMH, MPEoOpa3OBLIBATH U
WHTEPIPETUPOBATH COJEPIKAIIYIOCS B HUX WH(OPMAIINIO, B TOM YHUCIIE:
— CHCTeMaTH3UpOBaTh, COIMOCTABIATh, aHAJU3UPOBaTh, O0000MIATE U HHTEPIPETUPOBATH
UH(OPMAITUIO, COAESPKAIIYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BHEKTaX;
— BBIACISITh TJIABHYI0O W H30BITOUYHYI0 HWH(OPMAIMIO, BBIMOIHATH CMBICIOBOE CBEPTHIBAHUE
BBIZICICHHBIX (DAaKTOB, MBICIIEH; TIPEACTABIATH HHPOPMAITUIO B CXKATOM CJIOBECHOUM ¢opme (B
BH/I€ TUTaHA WJIM TE3UCOB) U B HAIVISAHO-CUMBOIUYECKOH (hopMme (B Bue Tabnwil, rpadguueckux
CXEM U JuarpaMm, KapT MOHATHI — KOHIIENTYaJIbHBIX JUArpaMM, OITOPHBIX KOHCIIEKTOB);
—  3amoNHSATH U JIOTONHSITH TaOIHUIIbI, CXEMBI, THArpPaMMBbl, TEKCTHI.



B xome wu3ydyeHuss reoMeTpur OOYyYarOIIUECs YCOBEPIIEHCTBYIOT ONBIT IPOEKTHOM
NEeSATETPHOCTH, Kak o0co0oil  ¢opMbl  y4eOHOW  pabOTh, CHOCOOCTBYIOIIEH  BOCIHUTAHHIO
CaMOCTOATCIIbHOCTHU, WHHUIIUMATUBHOCTH, OTBCTCTBCHHOCTH, IIOBBIIIICHUIO MOTHBaIInu u
3pPEKTUBHOCTH Y4eOHOH ACATEIBHOCTH; B XOJI€ Peajr3allMd UCXOAHOTO 3aMbICiia Ha MPAKTHYECKOM
YpOBHE OBIIAJICIOT YMEHUEM BBIOMPATH aJICKBATHBIE CTOSIIICH 3a/1aue CPEJCTBA, IPUHUMATh PEIICHUS, B
TOM YHCJIC M B CHTYyallUsiX HeompeneneHHOoCTH. OHM Moiydar BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K
pa3paboTKe HECKONBbKHX BapHAaHTOB pEIICHUH, K TOMCKY HECTaHIAPTHBIX PEIICHWH, IMOUCKY U
OCYILIECTBIICHUIO HAN0O0JIee TIPUEMIIEMOTO PEIICHUSI.

peryJsiTHBHbIE:

— onpedenamys 1Eb NEATEIILHOCTH Ha YPOKE C IOMOIIBIO YIUTEIIS U CAMOCTOSITENIBHO;

— YYHTBCSI COBMECTHO C yUHUTENIEM OOHAPYKUBATh U popMYIUposams yueonyio npooiemy,

—  YYHTBCS NIAHUpOEams YIeOHYIO NEATeIbHOCTh HA YPOKE;

—  8bICKA3bI6AMb CBOIO BEPCHUIO, IBITAThCA IIpeulararb Crnocod e€ mnpoBepkd (Ha OCHOBE
IIPOAYKTUBHBIX 33JIaHUI B Y4EOHUKE);

— paboTags 1O NPEAJOKEHHOMY IUIAHY, UCHOIb306aMb HEOOXOOUMBIE CcpelcTBa  (Y4EeOHMUK,
KOMIIBIOTEP U HHCTPYMEHTBI);

— onpeodenamy yCHEIHOCTb BBIIOJIHEHHS CBOETO 3aJaHUs B IUAJIOTe C YUUTEIIEM.

CpenctBoM (OpMUPOBaHHS PETYISATHBHBIX JCUCTBHH CIY)KaT TEXHOJIOTHS TPOOIEMHOTO
JMagora Ha JTale H3y4yeHHs HOBOIO Marepuaja M TEXHOJIOTUS OLIEHUBaHMsA 00pa3oBaTelIbHBIX
JOCTHXKEHUH (y4eOHBIX YCIIEXOB).

NMo3HaBaTeJbHbIE:

— OpHUEHTHPOBATHCSI B CBOCH CHUCTEME 3HAHUU: HOHUMAMb, YTO HY)KHA JIOTIOJTHUTEIIbHAS
uHpopMarus (3HaHUS) IS pelIeHrs yueOHO! 3ajauu B OAMH IIIaT;

— Oenamb MPEBAPUTENBHBINA 0MOOp UCTOYHUKOB HH(POPMAITUH [T PeIICHHUs y4eOHOM 3a1a4H;

— 10OBIBaTh HOBBIC 3HAHMSA: HAXOOUMb HEOOXOAMMYIO MH(OpMANHIO, KaK B y4eOHUKE, TaK U B
MIPEUIOKEHHBIX YYUTEIEM CIIOBApsX, CIPAaBOYHUKAX M HHTEPHET-pecypcax;

— noObIBaTh HOBBIC 3HAHUS: U361eKamb UHPOPMAIUIO, TMPEICTABICHHYIO B pa3HbIX (opmax
(Tekct, TabmuIa, cxema, HIUTIOCTPALUs U Jp.);

— mnepepalaTbIBaTh MOJIyYEHHYIO UH(pOpPMAIHIO: Habnooamo u
0e1ambCaMOCTOSITENIbHBIEGbIBOObI.

CpenctBoMm ¢GOpMHUpPOBaHUS TMO3HABATEIIbHBIX JEHCTBUN CIY)KUT Y4eOHBIM Marepuan u
3amaHus yueOHMKa, 00ecreunBaroIIre NEPBYIO JIMHUIO PAa3BUTHS — YMEHUE OOBICHATH MUD.

KOMMYHHKATHBHbIE:
— JIOHOCHTH CBOIO TIO3UITUIO JIO IPYTHX: 0ghopM/isimb CBOO MBICITb B YCTHON W MHUCBMEHHOHN pedun
(Ha ypoBHE MPEJIOKEHUS HIIM HEOONIBIIIOTO TEKCTA);
— CIIyIIaTh ¥ IOHUMATh peub Opyeux;
—  BBIPA3UTENBHO YUMAams U NePecKa3vbléanv TEKCT;
— ecmynambp B Oecely Ha YpOKe U B )KU3HH,
— COBMECTHO 00208apusamuvcsi O TIPaBUIaxX OOIIECHUS W ITOBEJACHUS B IIIKOJIC U CJICIOBATH UM;
—  YYHUTBCS GbINOIHAMb PA3TTMYHBIC POJIU B TPYIIIE (JTUAepa, HCIIOJHATEIS, KPUTHKA).

CpC,Z[CTBOM (I)OpMI/IpOBaHI/IH KOMMYHHKATUBHBIX JIencTBuit CJIy’Kart TCXHOJOT' UA

po0aeMHOTO uajora (MoOyKIaroNIUi ¥ MOABOASIINI TAAJIOT), TEXHOJIOTHS MMPOIYKTHUBHOTO YTCHHS
Y OpraHu3aiys padoThl B MAIBIX TPYIIIaX.

NpEeIMETHBIC!



Tema Yuyamuecs Hay4yarcs Yuyamuecs moJry4ar
BO3MOKHOCTh
Bexmoput — 0003HaUamMb U U300paNCAMb 6EKMOPLI, — 061a0emb  BEKMOPHBIM
— uz0bpadxdcamv 6eKmMop, pasHvlil OAHHOMY, MEmooomM 0Nl peueHus
— Ccmpoumv 8eKmop, pPAGHblL CyMMme 08YX 3a0ay Ha 6bIYUCIEHUE U
8EKMOPO8, UCNONIbL3YS npasuna O0KaA3amMenbCmeo;
mpey201bHUKA, napannenocpamma,
dopmynupoeams 3aKOHbL CIONHCEHUS, — npubpecmu onvim
— CMpoums CyMMY HECKOJNbKUX GEKMOpO8, 6bLNOJIHERUA NPOEKMOE.
UCNONBL3YA NPABUNO MHO20Y20IbHUKA,
—  cmpoumv 8eKmop, pasHulil pasHOCMU 08YX
BEKMOPOB, 08YMS CHOCODAMU.
— pewamp 2eomempudecKkue 3a0auu
UCNONb306AHUE  ATICOPUMMA  BbIPAIICEHUS
yepe3  OaHHble  BEKMOPbI,  UCHOJb3YS
npasuna  CIOJICEeHUs,  6blYUMAHUA U
VMHOIICEHUSL eKMOPA HA YUCTILO.
— pewamsv npocmeunuiue 2eomempuyecKue
3a0auu, onupasacb  Ha  U3VYEHHble
CB0UCMBA BEKMOPO8;
—  HaxoOumv CpeownIol0 NUHUI0 mpaneyuu no
3a0aHHBIM OCHOBAHUAM.
B noeceoneenoit scuznu u npu uszyuenuu
opy2ux npeomemos:
— uUCnoiv308ams  8eKMOpbl 0N peuleHus
npocmetiuiux  3a0a¥  Ha  OnpeoeieHue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUS.
Memoo — onepuposambv Ha bazoeom |— oenadems
Koopounam VPOBHENOHAMUAMU KOOpOUHamul KOOPOUHAMHBIM
6ekmopa,  KOOpOUHamvl  CyMMbl U Memooom peuieHus
pasHocmu  6eKmopoe, npou3eeodeHuUs 3a0ay Ha 8blYUCIEHUE U
8eKMOpa Ha YUCo; 00Ka3amenbcmao;
—  GbIYUCTAMD KOOpOUHamvl eéekmopa, |— npuobpecmu onvim
KOOpOUHAmMbl ~ CYMMbL U pasHocmu UCNONIb308AHUSA
8EKMOP0O8, KOOPOUHAMbBL  NPOU3BEOEHUs KOMNbIOMEPHBIX

BEKmMopa Ha YUCO,
BbIUUCTIAMb Y20l Meofcdy 6eKmopamu,

8blYUCIAIMb CKajsiapHoe npous*eedeHue
6EKmMopoe,

BblYUCTIAIMb paccmosHue MleC()y
mo4kamu no u36eCnHsvim Koopduuamam,

8blYUCIAIMb KoopduHambl cepeduﬂbl
ompe3sKda,

cocmaesisinb  YpaeHeHue - OKpPYIICHOCNU,
3HAA KOOpaMHCZWIbl yewmpa u mouyKu
OKpYJCHOCmU, cocmaejisiinb  YypaeHeHUe

APAMOT NO KOOPOUHAMAM O8YX ee MOUeK;
pewams npocmeluiue 3a0a4u Memooom
KOOpOUHam

npocpamm Ons aHanusa

YACMHBIX ciyyaes
83AUMHO20
PACNONIOXHCEHUS.
OKpYHCHOCIEU u
NPAMbIX;

npuobpecmu onwvlm

6blNOJIHEHUSA NPOEKMOo8




Coomnouwenus — omepuposamv  Ha  0A3080M  YpPOGHE BLIYUCTIAMb niowjaou
Mexncoy NOHAMUAMU:  CUHycd,  KOCuHyca U Queyp,  cocmasieHHbIX
cmoponamu u maHeenca y2nos, us  08yx u  bonee
yenamu —  NpUMEHAMb OCHOBHOE NPAMOY201bHUKOS,
mpeyzonvHuxa.Ck MPULOHOMEMPUYECKOE MOICOECMBO NpU napanienocpammos,
anapuoe peuteHuy 3a0ay HA HAXOHCOEHUEe OOHOL mMpey2oIbHUKO8, Kpyed U
npouseedenue MpUSOHOMemMpU4eckolu  QynKkyuu  uepes cekmopa,
6E€Kmopoe opyeyro, B8bIYUCTIAMb niowaou
— uzobpadicamv yeon Mexcoy 6eKmopami, MHO20Y201bHUKOS,
BLIYUCTAMD CKanApHoe npoussedeHue UCNONB3YA  OMHOUEHUS
8EKMOpPO8, PAaBHOBENUKOCMU u
—  HaxoOumov  yenvl  MedxdcOy — 8eKMOopami, pasrococmasienHoCmu,
ucnonwv3ys dopmyny CKATAPHO20 NPUMEHAMD
npousseders 8 KOOpoOuHamax, aneebpaudeckutl u
— NpumMeHsmb meopemy CUHYCO8, Meopemy Mpu2oHOMempuseckutl
KOCUHYCO, Mamepuan npu peuieHuu
—  npumensimo opmyny naowaou 3a0au Ha 6blYUCTeHUe
mpey2onbHuKd, niowaoe
— pewamdv  npocmeuwiue  3a0a4u  HA MHO20Y2O0TbHUKOS,
Haxoolcoenue CMOpPOH u yanoe npuobpecmu onvlm
NPOU3BOILHO20 MPEY20NbHUKA RpUMEHERUA
B noeceoneenon scusnu u npu usyuenuu ancebpautecko2o u
Opyzux npeomemog: MPULOHOMEMPULECKO20
—  UCNONb306AMb  6eKMOPbL Ol peulenus annapamanpu. - pelenuu
3a0a4 Ha OsudICeHUe U Oelcmaue Cul 2e0MempUYecKux 3a0ay
Jnuna — omnepuposams Ha bazosom 861600UMb POPMYNY 0N
OKpYJCHOCHU U VPOBHENOHAMUAMU NnpasUIbHO20 BbIYUCTICHUA yena
naouwyaos Kpyza MHO20Y20/IbHUKA, NpasUIbHO20 n-
—  npumeHamv  OpMYyny O1A BbIYUCTEHUs Y2ONIbHUKA U NPUMEHAMb

Vera npasuibHO20 N-y20lbHUKA.
NPUMEHAMb (POpMYIbl NIOWAOU, CMOPOHDL
APABUTLHO2O MHO20Y20bHUKA, PAOUyCa
BNUCAHHOU U ONUCAHHOU OKPYICHOCHIU,
npUMeHsmb Gopmynvl ONUHbBL
OKPYIHCHOCMU, oyeu OKPYIHCHOCMU,
nAOWAoU Kpyea u Kpy2o8oco cekmopd.
UCNONB308AMb CEOUCNBA USMEPEHUsL OTIUH,
Yel08 npu peueHuu 3a0ay Ha HaxodcoeHue
ONIUHBL OMpe3Ka, 2padyCcHoOl Mepbl yeld;
BLIYUCTIAML — NAOWAOU  MPEY2OTbHUKOS,
NPAMOY2ONbHUKOS, mpaneyuti, Kpy208 U
CeKmopos;

BLIYUCTIAMY ONUHY OKPYIHCHOCIIU U ONUHY
Oyeu OKpY*HCHOCU,

BLIYUCTIAMY ONUHBL JUHEUHBIX JJIeMEeHMO8
Queyp u ux yenvl, UCNONL3VA U3YYEHHbBLE

Gdopmynwl.

B noeceonesnoii ycuzsnu u npu usyueHuu
Opy2ux npeomemaos:

pewiams
CBA3aHHble c

npakmuyeckue 3a0ayu,
HaxoocoeHuem

ee 6 mpoyecce peulenust
3a0ay,

npo8ooums
0oKazamenbcmead
meopem o opmyne
niowaou, CMOpOoHbl
NpasUIbHO20
MHO20Y20/IbHUKA,
paouyca BNUCAHHOU U
ONUCAHHOU
OKpYIHCHOCIU u
cleocmsutl U3 meopem u
npuMeHamv — UxX — npu
peutenuu 3a0ad,

pewams  3a0ayu  Ha
00KA3aMenbCmeo c
UCnonv3o8anuem Gopmyn
ONIUHBL  OKPYICHOCMU U
ONUHDBL oyeu
OKpYdicHocmu,  hopmyn
naowaoeu ueyp.




ceomempudecKux 6eJlUYUH.

Jeusicenusn onepuposamv  Ha  0A3060M  YpOBHe npuMeHAms  c8olcmea
NOHAMUAMU OMOOPA*CEeHUS NIOCKOCMU HA 08UDICEHUs NPU peuleHUU
cebs u 08udICeHUs, 3a0au,
onepuposamv  Ha  0A3080M  YpOBHe NPUMEHAMb  NOHAMUSL
HOHAMUAMU ~ OCeB0U U  YEHMPAIbHOU ocesas U YeHMpaibHAs
cummempuu, napannenrbHo20 cummempusl,
nepeHoca,nogopoma, napanienbHoulil.  NepeHoc
Pacno3Hasams 8UObl OBUNCEHUI, U noeopom 8 peuieHuu
BbINOJHAMbL  NOCMPOECHUE OBUINCEHUU C 3a0ay
HOMOWBIO YUPKY AL u JIUHEUKU,
ocyujecmanames npeobpaszosanue guayp,
pacnosHasamo no uepmesicam,
ocywecmenams npeobpazosanus ueyp c
NOMOWBIO  0CeBoll U  YEHMpAaibHOU
cumMmempuu, NapailelbHo20 NepeHoca U
nosopoma.

Hauansnuie PAcno3Hasamev Ha uepmexncax, PUCYHKAX, 8LIYUCTAMb 00bEMbl

ceeoenus us MOOeNsX U 8 OKpyJcaouem mupe niockKue npOCMPAHCNEEHHBIX

cmepeomempuu U NPOCMPAHCMBEHHble 2eoMempuyecKue 2eomempuyeckux @ueyp,
Queypol; COCMABNIeHHBIX u3
pacnosnasama paseepmru Kyoa, NPAMOY20NbHbIX
NPAMOY201bHO20 napanienrenuneoa, napanienenuneoos;
NPABUILHOU — NUPAMUObL,  YUIUHOpA U yenyoums U - pazeumo
KoHyca, npeocmasienus 0
onpedensimb N0  JUHEUHbIM  pa3Mepam npOCMPAHCNEEHHBIX
pazeépmku  ueypvl uHeliHble pazmepbl 2eomMempuyecKux
camoti gpueypul u Haobopom; Queypax;
BLIYUCTAML ~ 00bEM  NPAMOY20JIbHO20 |— NPUMEHSMb noHsmue
napannenenuneod. pazeépmku ons
8bINOTHEHUS.
NPAKMUYECKUX
pacyémos.
006 akcuomax Ionyuums 6bonee 2nybokoe
2eomempuu npeocmasieHue o cucmeme
akcuom — NIAGHUMempuu U
AKCUOMAMUYECKOM Memooe

Iloemopenue NPUMEHAMb NpU  peuleHuu 3a0ay OCHOBHble COOMHOUWEHUS MeHCOy

Kypca CMOPOHAMU U YeNlaMu NPAMOY20IbHO20 U NPOU3BOTIbHO20 MPEY2ONIbHUKA,

haanumempuu npUMeHsamsb hoOpMYIbl NIOWAOU MPEY2OJIbHUKA.

peutamvb mpey20jlbHUKU C NOMOULbIO meopem CUH)YCO8 U KOCUHYCO86,

NPUMEHAMb  NPUSHAKYU — PABEHCMEA  MPEY20JIbHUKO8 NpU  peuleHuu
2eomempudeckux 3a0ad,
NPUMEHAMb  NPUSHAKU  NOO00OUs  Mpey20NbHUKO8  Npu  peuleHuu

2eoMempuyeckux 3a0au,

onpeoensimo UObL HeMbIPEXy20NbHUKOB U UX C8OUCMEA,

ucnonvzoeams Gopmyavl niowaoeu @Gueyp O HAXOHCOEHUS — UX
niowaou,

BbINOIHAMb YEPMENC NO YCII08UIO 3A0al, peuams npocmeiuiue 3a0aqu
no meme « Yemwipexy2onoHuKuy»

UCNONIBL308AMb CEOLUICMBO CIMOPOH YeMblPeXy20IbHUKA, ONUCAHHO20 OKOJL0




OKPYICHOCMU, CBOUCMBO V2l08 BNUCAHHO20 Yemblpexy20IbHUKA Nnpu
peuieHuu 3a0ad,

—  UCNONB3068aMb POPMYIbL ONUHBL OKPYHCHOCIU U OyeU, NAOWaou Kpyea u
cexmopa npu peuwieHuu 3a0ad,

—  pewamsb ceomempuyecKkue 3a0adu, ONUPAiCh Ha C8OUCMBA KACAMENbHbIX
K OKpPYJICHOCMU, npumensisi  OONOJIHUMENbHbIE — NOCMPOEHUS,
aneebpaudeckuli U mpuecoHoMempuiecKuti annapam,

—  mpoBOOUMb onepayuu Had 8eKMoOpPamu, 8bIMUCIAMb ONUHY U KOOPOUHAMbL
8eKmopa, yeoi mexcoy 6eKmopamu,

—  pacno3naseamv — YPAGHEHUs OKPYJ*CHOCMelU U HpAMOU, YMemb UX
UCNOIb308amb,

—  UCNONb306aMb  NpUOOpPEmenHble 3HAHUA U YMEHUs 8 NPAKMU4ecKol
oesamenbHOCMuU  OJisl  peuwleHuss NPaKmudeckux 3a0ay, CEA3AHHbIX C
HAXOANCOEHUEM 2eOMEMPULECKUX BEIUYUH

Il. Conep:kanue yueOHOro npeamera

BekTopsi (10 4.)

[Tonstue Bektopa. PaBeHcTBO BekTOpoB. ClI0KEHNE U BBIUMTAHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ncio. PasnoxkeHue BEKTOpa MO JByM HEKOJLIMHEAPHBIM BekTopaM. KoopauHarsl BeKTOpa.
[Ipocreimue 3amaun B KOOpAMHATAX. YPABHEHHsI OKPYKHOCTH M IpsiMol. IIpumeHeHne BEKTOpOB U
KOOPZMHAT IIPU PELICHUH 3a]1a4.

OcHOBHasl 1LleIb — HAyYUTh YYaIlMXCS BBINOJHATH JCHCTBHS HaJ BEKTOpAaMHU Kak
HalpaBIEHHbIMU OTpPE3KaMH, YTO Ba)XKHO Uil NPUMEHEHUS BEKTOPOB B (PHU3HUKE; MO3HAKOMUTH C
HCIIOJIb30BaHUEM BEKTOPOB M METOAA KOOpAMHAT IIPUM PEUICHUH TIeOMETPUYECKHX 3anad. Bekrtop
OIIpENIEAETCS KAaK HAIPaBJICHHBIM OTPE30K M JEHCTBUSA HAJ BEKTOpaMHM BBOAATCA TakK, Kak 3TO
MPUHATO B QU3KKE, T. €. KaK JEHCTBUS C HalPaBIE€HHBIMU OTPE3KaMH.

OCHOBHOE BHUMaHHE JOJKHO OBITH Y/IEIEHO BBIPAOOTKE YMEHUH BBINOJIHATH ONEpanuu
HaJ BEKTOpaMHU (CKJIaJpIBaTh BEKTOPHI MO MpaBHJIaM TPEYroJbHHKA W Mapajiel]orpaMma, CTPOUTH
BEKTOP, PaBHBIN Pa3HOCTH [BYX JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN IIPOU3BEICHUIO TaHHOTO
BEKTOpa Ha IAHHOE YHUCJIO).

Meton koopaunar (10 4.)

Ha nmnpumepax moka3blBaeTcsi, Kak BEKTOPbl MOTYT TIPUMEHSATBCA K PELICHUIO
reoMeTpudeckux 3agad. JlemoHctpupyercss 3h(HEKTUBHOCTh MPUMEHEHHS (HOPMYI It KOOpJIWHAT
CEepeluHbl OTPE3Ka, PACCTOSHUS MEXIAY ABYMS TOUYKAMH, YPABHEHUW OKPYKHOCTH M MpPAMOU B
KOHKPETHBIX T'€OMETPHUYECKMX 3ajJadaX, TE€M CaMbIM JaeTcsl TMPEACTABICHHE 00 U3YYCHHH
TEOMETPUYECKHUX (PUTYP C MTOMOIIBIO METOJIOB aJIT€OPHI.

CoOTHOIIIEHUSI MeXKIy CTOPOHAMHM W YyIIaMH TpeyrojbHuka. CKajasipHOoe TIPOU3BeleHne
BeKkTOpOB (12 u.)

CuHyCc, KOCMHYC ¥ TaHTeHC Yyra. TeopeMbl CHHYCOB W KOCHHYCOB. Pemienue
TpeyroibHUKOB. CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB U €T0 IPUMEHEHNE B TEOMETPUUYECKUX 3a7adax.

OcHoBHas 11eJIb — Pa3BUTh YMEHHE y4alllUXCsl IPUMEHSATh TPUTOHOMETPHUECKHA ammapar
TIPH PEIICHUN T€OMETPUICCKUX 3a/1ad.

Cunyc m xocuHyc jroboro ymma ot 0° mo 180° BBOASTCS € TMOMOIIBIO E€IMHHUYHON
IMOJIYOKPYKHOCTH, JOKA3bIBAIOTCA TCOPEMbBI CHHYCOB M KOCMHYCOB W BBIBOAUTCA CIIC OJHA (bopMyna



IJIOUIaId TPEYToJibHUKA (MOJIOBMHA MPOU3BEACHUS JIByX CTOPOH Ha CHHYC YIVIa MEXIY HUMH). DTOT
anmapar NpUMEHSETCs K PEHICHUIO TPEYrOJIbHUKOB.

CkansipHoe NTpOU3BEJEHHE BEKTOPOB BBOIUTCA Kak B (u3uke (IpOU3BENCHHE JIMH
BEKTOPOB Ha KOCHHYC yIjla MEeXAy HUMH). PaccMarpuBaroTcsi CBOMCTBA CKaJISPHOTO MPOU3BEACHUS U
€ro MPUMEHEHHE IIPU PELIEHUH F€OMETPUUYECKUX 3aad.

OcHOBHOE  BHMMAaHME CIEAYEeT  YIEIUTb  BBIPAOOTKE  IPOYHBIX  HABBIKOB B
IIPUMEHEHUH TPUTOHOMETPUUECKOT'0 anmapara Ipy pelieHny FeOMETPUYECKUX 3a1a4.

JiMHa OKPYKHOCTH M IJomaaAbL kpyra (11 4.)

[IpaBunbHblE  MHOTrOYrodbHUKH. OKpYKHOCTH, OIHCAHHAs  OKOJO  IPABUJIBHOTO
MHOI'OYIOJIbHMKA M BIMCaHHass B Hero. llocTpoeHue mNpaBUIBHBIX MHOTOYTOJBHHUKOB. JlnmHa
okpyxHocTH. [lmomane kpyra.

OcHOBHas 1enb — pacUIMPUTh 3HAHUE YYAIIKMXCS O MHOTOYTOJIbHHUKAaX; PacCMOTPETh
MOHATHUS JUTMHBI OKPY)KHOCTH M IUIOUIaTU Kpyra v (OpMyNbl JUid UX BbIYUCIEHHUS B Hauane Tembl
JaeTcst OnpeeNeHre MTPaBUILHOIO MHOTOYTOJIbHUKA U PACCMaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
ONHMCAHHON OKOJO NPAaBWJIBHOTO MHOIOYrOJbHUKAa M BINHMCAHHON B Hero. C MOMOIIBIO ONMCAHHOMN
OKPYXHOCTH PEIIAIOTCS 33Ja4d O TOCTPOSHHH IMPABHIBHOTO IIECTUYTOJIbHUKA M MpaBHIIbHOTO 12-
YrOJIbHHUKA, €CJIM JIaH [TPaBUJIbHBIN M-YTOJIbHUK.

@opMyJIbl, BEIPAKAIOIINE CTOPOHY NMPABUIIBHOIO MHOTOYTOJIBHUKA U PaJUyC BIIMCAHHOW B
HEro OKpY>KHOCTH 4epe3 pajinyc OMUCAHHOW OKPYKHOCTHU, UCIONIB3YIOTCS MPU BbIBOJE (HOPMYIT ITTHHBI
OKPYXKHOCTH M IUIOIAAN Kpyra. BeIBoJ onupaeTrcss Ha MHTYUTUBHOE IPEJICTABICHUE O Ipelese: Ipu
HEOTPaHMUYEHHOM YBEJIIMYEHUM 4YHUCJIa CTOPOH IPaBWJIBHOIO MHOIOYT'OJIbHHMKA, BIIMCAHHOTO B
OKPY)KHOCTb, €r0 MIEPUMETP CTPEMUTCS K JUIMHE 3TON OKPY)KHOCTH, a IIOLIAb — K IUIOLIaAN Kpyra,
OTPaHUYEHHOTO OKPYKHOCTBIO.

JBuxenus (7 4.)

Otobpaxkenne mmiaockoctn Ha ceOs. [lonstue pBmwkenus. OceBas W LEHTpaibHas
cumMetpuu. [lapamnensusiii nepenoc. IloBopot. Hanoxenus u auxeHus.

OcHOBHas 11€7Ib — IMO3HAKOMUTH YYaIllUXCsl C MOHATHEM JIBHJKEHUS U €r0 CBOMCTBaMH, C
OCHOBHBIMM BHJIaMHU JBUKCHHUH, C B3aHMOOTHOILIEHUSIMU HAJIO)KEHUH U IBHKCHUM.

JIBI>keHHe  IUIOCKOCTHM  BBOAMTCA  Kak  OTOOpakeHME  IUIOCKOCTM Ha  ceOs,
COXpaHSIOIEE pacCTOSIHUE MEKIy Toukamu. llpm paccmoTpeHMn BHIOB JBM)KEHHM OCHOBHOE
BHUMaHUE YJENsIeTCs MOCTPOEHUIO0 00pa30B TOUYEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB MIPH OCEBOM U
LEHTPAJIbHOM CHUMMETpHSX, MapajUleIbHOM TIepeHoce, mnoBopore. Ha »sddexTHrix npumepax
MOKa3bIBaeTCs MPUMEHEHHUE ABM)KEHUN MU PELIeHUHM I'eOMeTpudecKux 3ajaad. [loHarue HanoxeHus
OTHOCHUTCSI B JAaHHOM KypC€ K YHCIy OCHOBHBIX MOHATHH. JlOKa3bIBa€TCsl, YTO MOHITHS HAJIOXKEHUSA U
JBVDKEHUS SIBJISIFOTCSL SKBUBAJIECHTHBIMM: JII000€ HAJIOKEHHE SIBISIETCSA JBM)KEHHEM IUIOCKOCTH U
obpatHo. M3yueHne noka3arenbCcTBa He SIBISETCS 00s3aTeIbHBIM, OJJHAKO CIIEAYET PACCMOTPETh CBA3b
MOHATUH HAJIOKEHUS U JBU)KECHUS.

HauanbHble cBefeHus u3 crepeomerpun (8 4.)

[Ipeamer crepeomerpusi. Muororpannuk. Ilpusma. [lapamnenenunen. Humuuap. Konyc.
Cdepa u map.

OcHoBHasl 11e1b — MO3HAKOMHUTh YYalIUXCs C MHOTOIpaHHUKaMU;TeJlaMU U TIOBEPXHOCTSIMU
BpAILICHUSL.
06 akcuomax reomerpum (2 4.)

006 akcnomax maHuMerpun. Hekotopele cBeleHUS O pa3BUTHU T€OMETPUH



OcHoBHas 11e51b — AaTh 0oJiee TIIyOOKOE MPEACTABICHUE O CHCTEME aKCHOM TUTAHUMETPUU
U aKCUOMAaTHYECKOM METOJIE

IMoBTopenne (6 4.)

[Tapannensubie nipsMbie. TpeyroabHukH. YeTbipeXyrodbHUKH. OKPYKHOCTD.

OcHoBHas OeJib — HCIOJIb30BATh MATCMATUYCCKUC 3HAHUA JId PCHICHUA Pa3JIMYHBIX
MaTeMaTn4YCCKHUX 3aaay.

I1l. Temarnueckoe miIaHMpoBaHUE

Ne Koua-Bo
Tema ypoka
ypoka 4acoB
IloBTOpPEHME 2
1 IloBTropenue. TpeyroJbHUKH 1
2 IToBropenue. YeThIpexyroJbHUKN 1
BekTopsl 10
3 ITonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
4 OTkJ1aibIBaHUE BEKTOPA OT JAaHHOW TOYKHU 1
5 CymMa 1ByX BEKTOPOB. 1
6 3aKOHBI CII0’KEeHUS BEKTOpOoB. [IpaBuiio napasmienorpamma 1
7 CyMMa HECKOJIbKUX BEKTOPOB 1
8 Borunranue BeKTOpoB 1
9 [TpousBeneHne BEKTOpa HA YUCIIO. 1
10 IIpuMeHeHne BEKTOPOB K PELICHUIO 3a/1a4 1
11 Cpenssist TuHUSA Tpaneuuu 1
12 KonTpoubsnas padora Ne 1 nmo reme «BexkTopbn» 1
Meton koopauHat 10
13 AHaiu3 KOHTPOJIbHOM paboThl. Pa3nokeHune BekTopa 1o 1ByM HEKOJUTMHEAPHBIM 1
BEKTOpaM
14 Koopaunatsl BekTopa. 1
15 Pemenue 3aau no teme «KoopuHaTel BEKTOpay 1
16 CBs13b MEX/1y KOOp/IMHAaTaMU BEKTOpa M KOOPJAMHATAMU €ro Hayajla ¥ KOHIIa 1
17 [Tpocreiimue 3anaun B KOOpAUHATaxX 1
18 YpaBHEHME TUHUY HA IIJIOCKOCTH. 1
YpaBHEHHE OKPYKHOCTH.
19 YpaBHEHHE NIPSAMOIA. 1
20 B3anmHOe pacroiokeHne IByX OKPYKHOCTEH 1
21 Pemenue 3anau no teme «MeTo KOOpAUHAT» 1
22 KonTpoJsbHnas pa6ora Ne 2 no reme «MeToa KoopaAuHAT 1
CooTHOLIEHHSI MEKAY CTOPOHAMM M YIJIaMH TpeyrojibHuka. Ckajsipuoe 12
Npou3BeeHue BEKTOPOB
23 AHalu3 KOHTPOJIBHON paboTHI. 1
CuHyc, KOCHHYC, TAHT€HC, KOTAaHTEHC
24 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO. DOPMYITBI IPUBEICHUS 1




25 DopMyIIbl Il BBIYUCICHUS KOOPAUHAT TOYKU 1
26 Teopema o uIomIaAM TPEYroIbHUKA. 1
27 Teopema cUHYCOB. 1
28 TeopemMa KOCHHYCOB. 1
29 Pemienue TpeyroibHUKOB. 1
30 W3meputenbHbIe paOboOThI. 1
31 Yron mexxay Bektopamu. CKaasipHOE TPOU3BEICHUE BEKTOPOB 1
32 CkanspHoe nmpou3sBeicHre B KoopauHaTax. CBoCTBa CKAIIPHOTO MPOU3BEICHHS 1
BEKTOPOB
33 Pemrenue 3amau 1o Teme «COOTHOIIECHHSI MEXKITy CTOPOHAMH U yTrIIaMHu 1
TPEYroJIbHUKA
34 KonTposbHasi pa6oTa Ne 3 mo reme «COOTHOIIEHUSI MeKTY CTOPOHAMH H 1
YIJIaMH TPeYToJIbHUKA
JIJIMHA OKPYKHOCTH M IJIOIIAAb Kpyra 11
35 AHaM3 KOHTPOJIBHON pabOTHI. 1
IIpaBUIBHBIN MHOTOYT'OJIBHUK.
36 OKpyYXHOCTb, ONMCAHHAS OKOJIO MPAaBMIBHOTO MHOTOYTOJIbHUKA. 1
37 OKpy>KHOCTb, BIIUCAHHAS B IPABUIILHBII MHOTOYTOJIbHUK. 1
38 DopMyIIbl [T BEIYUCICHUS TUIONIAIU MPABHUIIEHOTO MHOTOYTOJIbHHUKA, €TI0 1
CTOPOHBI ¥ painyca BOUCAHHOW OKPYKHOCTH.
39 Penrenue 3amau mo teme « @opmysibl sl BRIYKACICHUS TUIOIIAIN TIPABUIIBHOTO 1
MHOTOYTOJIbHUKA, €0 CTOPOHBI M PaJINyCca BIIMCAHHOW OKPYXHOCTH
40 [TocTpoeHne mpaBUIbHBIX MHOTOYTOJIbHUKOB. 1
41 JlnHa OKpyKHOCTH 1
42 Pemenue 3amau o reme «JlinHa OKPYKHOCTHY 1
43 [Tnomans kpyra. ITnomans KpyroBoro cekropa 1
44 Pemenne 3amad mo reme «/[nmmuHa OKPYXHOCTH U TUIOIIAb KPYTray» 1
45 KonTpoubnas padora Ne 4 mo teme «/lyimHa OKPY’KHOCTH U IUIOIIA/Ab 1
Kpyra»
JABuKeHUs1 7
46 AHaiu3 KOHTPOJIBHON paboTHI. 1
OTobpakeHre MI0CKOCTH Ha ce0s
47 [ToHsiTHE IBUKEHMSL. 1
48 [TapamiensHBIH TEPEHOC. 1
49 IToBopor 1
50 Pemenue 3amau no treme «llapannensusiii neperoc. [loBopor» 1
51 Pemenue 3amad mo teme «J[BrokeHUS 1
52 KonTpoJsbHasi pabora Ne S no teme «/IBuakxeHus 1
HauanbHble cBeleHUs U3 CTepeoMeTpun 8
53 AHanu3 KOHTpoJIbHOM paboThl. [Ipenmer crepeomerpun. MHOTOTpaHHUK 1




o4 IIpuzma 1
55 [Tapannenenunesn. CBoCTBA MPSMOYTOJIBHOTO MapasuIeIeuIe 1a 1
56 O6mwem Tena. 1
57 ITupamupa. 1
58 Humusap. 1
59 Konyc 1
60 Cdepa u map. 1

O0 akcnomax reomeTpuu 2
61 006 akcnoMax MJIaHUMETPUHU 1
62 HekoTtopsie cBeieHUs O Pa3BUTHH T€OMETPUH 1

HNToroBoe noBropenune 6
63 TpeyroabHHUKH. 1
64 YeTblpexyrojbHUKH 1
65 [Tnomaau 1
66 BrircanHbie U OMKMCaHHBIE YETHIPEX YT OJIbHUKHU 1
67 HroroBasi KOHTpoJIbHAsI padoTa Ne 6 1
68 HToroBsiii ypok 1




