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Vuutens Hazapenko Tamapa AjekcaHnapoBHa

PaGouass nporpamma pa3paboraHa Ha ocHOBe: {DeaepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO OOIIETo
oOpa3zoBaHus, YTBEpKJIeHHAasT MUHHUCTEPCTBOM OOpa30oBaHUsA U HAYKH,
paboueil nporpammel k yueOHuky JI.C. Atanacsn/ B.®. byryzoB M.:
[Tpoceemienue, 2014 r.



[HosicHuTeTLHAS 3ANTHCKA

Pabouas mnporpamma yueGHoro mnpeamera «leomerpus» mns 9 kimacca
paspaborana Ha ocHoBe  DeaepasibHOrO roCyIapCTBEHHOro 00pa3oBaTEIbHOIO
CTaHjapra OCHOBHOro o0mero oOpas3oBanusi,  yTBepIeHHAs MHHHUCTEPCTROM
oOpasosanua 1 nayku ot 17.12.2010r. Ne 1897, Ilpukazos Muno6pnayku Poccun ot
29.12.2014 N 1644, or 31.12.2015 N 1577 «O Buecenuu usmenenuii 8 ®I'OC OO0
or 17 nexabpsa 2010 r. N 1897», TI'eomerpusi. Pabouass mporpamma K y4eOHUKY
JI.C.Aranacsna u jpyrux. 7-9 xnaccel: mocobue mis yuurened o01eo0pasos.
yupexnenut / B.D.Byry3os. - 2-¢ u3n., aopab. - M.: Ilpocsewenune, 2014 u
yueOnuka uis obmeoOpasoBarenbHbIX yupexaeHuit [eomerpus. 7-9 knacew: yueb.
s obmeoOpa3oBar. OpraHM3alMii ¢ MpPWI. HA OJEKTPOH. HOCUTENe /
[JI.C.Aranacsn, B.®.Byry3os, C.b.Kagomues u ap.]. - 3-e uza. - M.: [lpocseiuenne,
2015; OOIT OO0 MKOY Hosoycnienckoit COIII.

Hesm: pasBurue y  yudammxes MPOCTPAHCTBEHHOTO  BOOOpPaXEHUs |
JIOTUYECKOTO MBILLIEHUS MYTEM  CUCTEMATHMYECKOr0  U3YYEHHs  CBOMCTB
reOMETPUYECKUX (PUIyp HA TUIOCKOCTH M MPUMEHEHMs STUX CBOMCTB MPH PEILICHUH
3a/1a4 BBIYMCJIMTENBHOIO M KOHCTPYKTMBHOIO Xapakrepa. Cymecmeﬂnaﬂ pO.ﬂb npH
3TOM OTBOAMTCS PA3BUTHIO NE€OMETPUYECKONH MHTYHIIVH.

3anaum:

¢ - HAYYUThb YYALUMXCHA BBIMOJHATH ACHCTBHUSI HaJ BEKTOPAMM Kak
HAIPaBJICHHBIMU OTPE3KAMM,

* -II03HAKOMHUTL C MCMOJIb30BAHWEM BEKTOPOB M METOAA KOOPAMHAT IPH
PEUICHUH r€OMETPUYECKHX 3a/1a4,

® - Pa3BUTh YMEHHUE yUAIIUXCS MPUMEHSITh TPUTOHOMETPHUECKUIL arnapar
[PY PEIICHUH FeOMETPUUECKHX 3a/1a4;

® - PACILUUPHUTH 3HAHUA YYALMXCS O MHOTOYTIOJIbHUKAX,

® - PAacCMOTPETh NOHATUA UJIMHBI OKPYXHOCTH M IUIOHIAAM Kpyra UIi KX

BBIYUCIICHHUA;

* - MO3HAKOMHUTH YYALIUXCS C TMOHATHEM JIBHIKEHHS U €r0 CBOHCTBaMU,

e - JlaTh HAYadbHOE TPEACTABICHHE O Tejax W MOBEPXHOCTIAX B
MPOCTPAHCTRBE.

Kosmmuecrso 1acos

[To nporpamme — 68 u.

[To yueOGnomy rmany — 68 u.

MdaxTruecku rIaHupyeTcs nposectu — 68 .

[Inanupyembie pe3yjibTaTbhi 0CBOEHHSI y4€0HOI0 NpeaMera
JInuHOCTHBIE pe3yibTaThl:
Y ooyuarowezoca cihopmupyemces:



| pa3BUTHUE JIOTUYECKOIO0 U KPUTHUYECKOTO MBIIIIJICHHS, KYJIBTYPbI PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY,

| cnocoOHOCTD K MPEOAOICHHUIO CTEPEOTHIIOB, BHITEKAOIIUX U3 00bIACHHOTO
OIbITA;

' KauecTBa JIMYHOCTU, 00ECNEUnBAIOLINE COLUATBHYIO MOOMILHOCTD,
CrOCOOHOCTh MPUHUMATL CAMOCTOSTENLHBIE PELICHUS

| Ka4eCcTBa MbILLJICHUS, HEOOXOIMMBIE ISl a/1aNTalliid B COBPEMEHHOM
oO1ecTse;
| MHTEPEC ¥ yBaXXEHHUE K JpyruM Hapoaam Poccum u Mupa, npuHATHE HX,
MEKITHHYECKAsA TOJIEPAHTHOCTh, TOTOBHOCTH K PABHOIIPABHOMY
COTPYAHUYECTBY,
| yBaOXKEHHME K JIMYHOCTHU U €€ JJOCTOMHCTBY, J00OPOXKETATeIbHOE OTHOLLIEHHE K
OKPY’KAIOLIMM, HETEPIUMOCTh K JIFOOBIM BHIAM HACHIIAS ¥ TOTOBHOCTh
MPOTUBOCTOATH UM,
| YBaXKE€HHE K LICHHOCTAM CEMBH, JIIOOOBb K MPUPO/IE, MPU3HAHKUE LIEHHOCTH
300POBbs, CBOCIO U APYTUX JIKOACH, ONTUMU3M B BOCIIPHATHH MUDA,

'] mOTpeObHOCTH B CAMOBBIPAKEHHH M CaMOPeaJIM3alliy, COLMATIbHOM
MPU3HAHUU,
|| NO3UTHBHAS MOpaJIbHAs CaMOOLIEHKA U MOPaJIbHbIE YYBCTBA — YYBCTBO
FOPOCTH TPU CICA0OBAHUM MOPAJIbHBIM HOPMAaM, NEPEKUBAHUE CTHI/1a U BUHDI
IPpY MX HApylIeHUU. B pamkax AesTenbHOCTHOTO (MOBEAECHYECKOr0)
KOMITIOHEHTA OyyT chopMupoBaHsbI:

Obyuaouuiica nonyuum 603MoNCHOCMb 013 (POPMUPOCAHUA:
| 8bIPACCHHOU YCMOUYUBOT Y1eOH0-NO3HABAMENbHOU MOMUGAYUU U
unmepeca Kk y4enuio;
I ecomosHOCMU K CaMO0OPaz08anuio u camo8OCNUMAanuio,
" adexeamnou NO3UMUEGHOU CAMOOYeHKu U S-konyenyuu;

| KOMREMEeHMHOCMU 68 PeaIu3ayuU OCHO8 2paircoanCKoll UOCHMUYHOCMU 6
NOCMYNKAX U OCAMEeNbHOCMU,

L MOpanbn020 CONANUSL HA KOHBEHYUOHATILHOM YPOGHE, CNOCOOHOCIMU K
peULeHUI0 MOPANbHBIX OUICMM HA OCHOBE Y4EMA NOZUYUL YUACMHUKOSE
OUIEMMbL, OPUCHMAYUU HA UX MOMUBHL U YYECMBA, YCMOTYUBOE CIeO0BAHUE 6
noeeoeHun MOPAlTbHbIM HOPMAM U SIMUYCCKUM MPEDOBAHUSIM,

1 amnamuu kaK 0OCO3HAHHO20 NOHUMAHUS U CONEPENCUBAHUS. YYBCMBAM
OpY2eux, 8blpANCAOUelics 6 NOCMYNKAX, HANPABIEHHBIX HA NOMOUYb U
obecneyenue O1a20NONYHUSL AOCKEAMHO CAMOCMOAMEIbHO OYCHUBAMb
NPABUILHOCI b BLINONHCHUS OCUCMEUS U BHOCUMb HEOOXO00UMBIE KOPPEKMUBH!
8 UCNOJIHEHUE KAK 6 KOHYE OCHCMEUsl, Max u no Xo0y e20 peanu3ayuil,
| 0CHO6 hPpo2HO3UPOBAHUs KaK nPpedsuoeHusi OYOyuux codbimuil u pazeumus
npoyeccd.

MertanpeamerHbie pe3yJibTaThbl

Pecynamuenvie VY/]
Obyuawwuiica nayuumcea:



| menenonaraHuio, BKIO4as nocTaHOBKY HOBBIX Li€/IeH, mpeoOpa3oBaHue
NPaKTHYECKON 3a/1a4M B O3HABATEIBHYIO;
| CaMOCTOATEJIbHO AHAJIM3UPOBATh YCIIOBHS JIOCTHIKEHHUS LIEJIM HA OCHOBE
y4€Ta BbIJICJICHHBIX YUUTEIEM OPUEHTHUPOB JACHCTBUS B HOBOM yueOHOM
Marepuae;
" IUTAHUPOBATH MYTH JOCTHIKEHUS LIETIEH;
BoinyCKHuk noyuum 603mMoMcHOCMb HAYUUMbCA:
| camocmosimelnbHO CMasume HOBble YHeOHbIEe Yeu U 3d0ad,
L ROCMPOCHUIO JICUZHEHHBIX NIAHOB 60 BPEMEHHOU NePCNeKMuUee;
| npu nAAHUPOBAHUU OOCUICCHUS. YeTICT CAMOCMOSIMEIbIO, NOJHO U
aA0eK6aAmMHO Y4UMBIEAMb YCI0BUS U CPEOCNBA UX QOCIMUNCCHUS,
L eblOessimeb AlbMepHAmMueHble CROCOOBL OOCUNCeHUs. Yeau U ulOupams
Haubonee >chphexmusnwviii cnocod;
I ocnosam camope2yisiyuu 6 Y4eOHol u NO3HABAMEIbHOU OesiMelbHOCMU 6
hopme 0co3HaAnNO20 YAPAGIECHUS CEOUM NOGCOCHUEM U OCAMENbHOCMBIO,
HanpasieHnol Ha Qocmudicenue NOCMAeIeHHbIX Yelet,
Ll ocyugecmensame nosnasamensHylo pegiexculo 6 OmnouteHuu 0eiicmeutl o
peutenuio y4eOnvix U NO3HABAMENbHBIX 3A0ay; _
Ll aoekeamno oyenusame 0O6bEKMUBHYIO MPYOHOCMb KAK MEPY (fJaKmauecmm
Wiu NPEOnoNGeaemMozo pacxood pecypcos Hd peuteHue 3a0aqiu, aoekeamio
OYCHUBAM b CEOU BOIMOICHOCIU OOCIMUNCCHUS Yelu ONPeoeléHHON
CHLOJACHOCIU 6 PAZIUYHBIX CHepax camoCcmoamenbHOl OesAmeabHOCMU;
Ll ocnosam camopeynayuu smMOYUOHAIBHBIX COCMOAHUE,
| npunazame 8onesble YCuns u nPeoooneeams mpyoHoCmu u nPEnsmcmaes
HA nymu OOCMuICenust yeneil.
Kommynukamuenvie YY/[
Odyuarwwuiica Hayuumca:
.| aJIeKBaTHO OLICHWBATh MPABUJIBHOCTD MJIW OINMOOYHOCTH BBITIOJTHEHUS Y4eOHOM
3agaum. Ee 00beKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOMKHOCTH €€ PELICHHUS;
| OCO3HAHHOE BJIaJICHHE JIOTHYECKUMH JACHCTBUAMHU ONPEACIICHUS MOHATHH,
000011eHNs, YCTAaHOBIICHHUSI QHAJIOTHIA, KJTaCCU(PUKAIIMKM HA OCHOBE
CaMOCTOATENILHOrO BBIOOpPA OCHOBAHM M KPUTEPUEB, YCTAHOBJIIEHHE POIOBH/IOBBIX
CBA3EH;
|| yCTaHaBIMBATh IPUYHMHHO-CIIEJICTBEHHbBIE CBA3U, CTPOUTH JIOTMYECKOE
pacCyXACHUE, YMO3AKIFOYEHHUE U BbIBO/IBI,
| co3aaBarh, MPUMEHATH U ITPE0OPa30BbIBATh 3HAKOBO-CUMBOIMYECKHUE CPEICTBA.
Monenu u cxembl 151 peieHns yueOHbIX M NTO3HABATEIbHBIX 3a/1a4;
' | OPraHu30BHIBaTh Y4EOHOE COTPYIHHUUECTBO U COBMECTHYIO AESTENBHOCTD C
YUUTEJIEM M CBEPCTHUKAMU: ONPEAEIIATH LeH, pacnpeneneHne (pyHKIui U posiei
YYaCTHUKOB, B3aUMOAECHCTBUE U 001IHE criocoObl padoThl, yMeHHEe padoTaTh B
rpynre: HaXoAnTh 00IIEe PEIIECHHE U pasperarh KOH(IMKTBI Ha OCHOBE
COMIaCOBaHMs MO3UIMK U yY€Ta HHTEPECOB; Cilyuarh napTHepa; (JopMyIupoBarh,
apryMeHTHPOBATh U OTCTAWBATh CBOE MHEHHE,
"I chopmupoBaHHOCTB Y4eOHOM M 0OIIENOL30BATENILCKOM KOMIIETEHTHOCTH B
001aCTH UCNONNB30BaHKUA HH(OPMAIIMOHHO- KOMMYHUKALUOHHBIX “TEXHOJIOTHIA;



'| mepBoHavanbHbIE MPEACTABICHUA 00 UAESAX M O METOAAX MAaTEMaTHKH Kak 00
YHHUBEPCAJIBHOM SI3bIKE HAYKH M TEXHHKH, O CPEICTBE MOJACIMPOBAHUA ABICHHUH U
[MPOLIECCOB;

| BUIETh MATEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYallUH B JIPYTUX
JIMCIUTIIIMHAX, B OKPYXKAIOLIEH )KU3HM,

| HAXOIUTH B PA3IMYHBIX UCTOUHMKAX UH(OPMALIHIO, HEOOXOMUMYIO /IS PELICHUS
MaTeMaTHueCcKuX npolsieM, U MPEACTaBIIsATh ee B MOHATHOH (opme, NpUuHUMATh
pELICHHE B YCIIOBUAX HEMOIHOW U M30BITOYHOM, TOUHOH U BEPOATHOCTHOM
uH(opmaIuu;

| MOHMMATh ¥ UCNOJIL30BATh MATEMATHYECKUE CPE/ACTBA HAIVIAHOCTH 15
WILTIOCTPALIMKA, UHTEPIPETALIMH, APTYMEHTALIUM, '

_| BBIJIBUTATh I'MIOTE3BI NIPU PEIICHUH YUeOHBIX 33/1a4 U TOHUMATh HEOOXOAUMOCTh
UX ITPOBEPKH,

| IPUMEHATh MHAYKTUBHbIE U JIEYKTUBHBIE CIIOCOOBI PaCCy X ACHUH, BUIETh
pasMuHbIC CTPATEruy PEILICHNUS 3a/1ay;

| HIOHUMATh CYIIHOCTb aJrOPHTMUYECKUX NMPEANUCAHUNA U YMEHHE JIeHCTBOBATH B
COOTBETCTBUHM € MPEAJIOKEHHBIM aJITOPUTMOM

| CaMOCTOSTEJIBHO CTABUTD 1LIEJTH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI JUIsl PELIEHUS
y4eOHBIX MaTEMaTUUECKUX NpobsieM;

|| apryMEHTUPOBATh CBOK TOYKY 3PEHUS, CIIOPUTH U OTCTAUBATh CBOIO MO3UIIMIO HE
BPa)K1€OHBIM /151 ONMOHEHTOB 00pa3oM;

| 3aj1aBaTh BONPOCHI, HEOOXOAMMBIE /IS OpPraHu3alu COOCTBEHHOM AEATEIILHOCTH H
COTPYIHHYECTBA € NAPTHEPOM;

| OCyIIECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE
HEOOXOIMMYIO B3aMMOTIOMOIIIE;

| QICKBATHO MCII0JIb30BATh PeUb [UIs MJIAHUPOBAHUS U PETYJISALUA CBOEH
JESATEJIbHOCTH,

| aIeKBaTHO MCIOJIb30BATh PEYEBHIE CPEACTBA /U1 PELICHUS Pa3IMYHBIX
KOMMYHHWKATHBHBIX 3a/1a4; BJIa/IeTh YCTHOW W MUCBMEHHON PEUblO; CTPOUTD
MOHOJIOI'MYECKOE KOHTEKCTHOE BbICKa3blBAHKE,

| OpraHM30BbIBaTh U IUIAHUPOBATH Y4eOHOE COTPYIHUYECTBO C YUUTEIEM U
CBEPCTHUKAMU, OTIPEETATH UENU U (PYHKIIMM YYACTHUKOB, CIIOCOOBI
B3aMMOACHCTBUSA, IJITAHUPOBATH 001IME CIOCOOBI PabOTHI;

| OCYILUECTBJIATh KOHTPOJIb, KOPPEKLMIO, OUEHKY ACHCTBUI napTHEpa, YMETD
yOexKaarh;

| paGorarb B rpyne — ycTaHaBlIuBarh pabouure oTHOIIECHHS, YPPEKTHBHO
COTPYIHMYATH U CIIOCOOCTBOBATH MTPOAYKTHBHOM KOOTIEPAIMK;, UHTErPUPOBATLCS B
IPymITy CBEPCTHUKOB U CTPOUTH NMPOAYKTUBHOE B3aUMOICHCTBUE CO CBEPCTHUKAMH M
B3DOCJIBIMU,

| OCHOBaM KOMMYHHMKATUBHOM pedJiekcuu,

| KCTIOJIb30BATh a/ICKBATHHIC A3BIKOBbIE CPEACTBA AJIA 0TOOPAKEHUsI CBOMX YYBCTB,
MBICJICH, MOTHBOB M TOTPEOHOCTEH;

" oroOpaxare B peun (onucanue, 0ObICHEHHE) CoAePIKAHUE COBEPLIAEMbIX
AeUcTBUI Kak B hopMe rpoMKoit

COLMAJIM3UPOBAHHON peun, Tak U B (JOpMe BHYTPEHHEH PeuH.



Buvinycknuk nonayuum éo3moxncnocme Hayuumocs:

| yuumwisams u KOOPOUHUPOBAMb OMIUYHBIE OM COOCMBEHH Ol n03uz;uu Opyeux
.fm()eu 6 compyonuvecmee;

| YUuUmu16ame pasHvle MHEHUS U UHMeEpPecsl U 0DOCHOBbIEAMb COOCMEEHHYIO
NO3UYUIO,
| ROHUMAMb OMHOCUMENILHOCIb MHEHUTL U NOOX0008 K PeuLeHuIo npooiemvl,
" BPOOYKMUGHO pazpeutams KOHGIUKMbL HA OCHOBE Y4EMA UHMEPECcOs U NOZUYULL
6CEX YUACMHUKOG, NOUCKA U OYeHKU
AL EePHAMUBHBIX CROCOD06 paspeuter s KOHPAUKIMOS, D0206APUEAMbCL U
NPUXOOUMb K 00UgeMY PeuLenulo 6 COBMECMHOI OCSIMenbHOCU, 8 MOM YUCTE 6
cumyayuu CmoJIKHOBEHUS UHMEPECos,
L Opame na cebs uHuYyuamuey 8 Opeanu3ayUU COBMECmMHO20 OCiicCmast (0e1060¢
JUOCPCmMe0),
Ll okaswisame ROOOEPIHCKY U COOCUCMBUE MeM, OM KO20 3A8UCUM OOCIMUICEHUE Yeau
6 COBMECMHOTU OeAMeENbHOCINU,
L ocyugecmensime KOMMYHUKAMUGHYIO peqhekculo Kak 0COIHANUE OCHOGANUT
COOCMBEHHBIX OetiCmeutl U OetiCmautl Napmuépa;

| 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCTCO0BAMENLHO U NOTHO
nepeoasams NApMHEPY HeoOXOOUMYIO UHPOPMAYUIO KAK OpueHmup Oist ROCMPOCHUs!
OeucCmeus.

Ho3naeamenvnvie YY/[
Obyuaiomuiica nayuumes:
| OCHOBaM peaJiu3alMy MPOEKTHO-UCCIIEI0BATEIBCKOM IEATETBHOCTH,

| IPOBOAUTL HADMIOIEHHUE U HKCIIEPUMEHT T0/] PYKOBOACTBOM YUHTEJIS,
| OCYLIECTBIIATH PACIIUPEHHBIN MOUCK HH(POPMALIMK C UCTIONIb30BAHUEM PECYPCOB
Oounbnuorex u UnrepHera;
| co3aaBarb ¥ npeoOpa3OBbIBATE MOJEIIM M CXEMBbI JUIsl PELLICHHS 3a/1a4;
| ocyuecTiATh BeIOOp Hanbonee aphekTHBHBIX CrIOCOO0B PEIICHHMS 3a/1a4 B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
|| 1aBarb ornpeaeneHue MOHATHIM,
|| yCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U,
| OCYLICCTBIIATH JIOTHYECKYIO ONEPALMIO YCTAHOBJIEHHUS POIOBUI0BBIX OTHOILICHUH,
OrpaHUYCHUE TIOHATHS,
| 06001maTh MOHATHS — OCYLIECTBIISATH JOTMYECKYIO ONEPaLUIO IIEPEXoaa OT
BUOBBIX MPHU3HAKOB K POJIOBOMY MOHATHIO, OT MOHATHS ¢ MCHBIIUM 00BEMOM K
MOHATHUIO ¢ DOJIBLITUM 0OBEMOM;
|| OCYHIECTBJISATh CPABHEHHE, CEPHALIMIO U KIACCH(PUKALMIO, CAMOCTOATENILHO
BBIOMPAsi OCHOBAHUSA U KPUTEPUH JUISl YKA3aHHBIX JIOTMYECKUX OINEPALInii;

| CTPOMUTH KJIACCU(PUKALMIO HA OCHOBE IMXOTOMHUYECKOro JIeJIeH s (Ha OCHOBE
O'FpHLlaHHH)'

| CTPOHMTD JIOTHYECKOE PACCYIKACHUE, BKITIOYAIOIIIEE YCTaHOBJICHHE npnquHHo—
CJIC/ICTBEHHBIX CBA3CH,

| OOBACHATH SIBNEHMSA, IIPOLIECCHI, CBA3HM ¥ OTHOIIEHMUS, BBIABIAEMbIE B XOE
MCCIIEI0BAHMA,



| OCHOBAM O3HAKOMHMTE/ILHOIO, M3Y4aIOLIEr0, YCBaUBAKOIIETO ¥ MOUCKOBOTO YTCHHA,

| CTPYKTYPHPOBATh TEKCThI, BKJIIOYAs YMEHHUE BbIJIEJIATH INIABHOE U BTOPOCTEIEHHOE,

[IABHYIO HCIO TEKCTA, BHICTPAMBATh MOCIEA0BATEIbHOCTE OMUCHIBAEMbIX COOBITHI,
| paborarh ¢ MeTadOpaMH — TIOHMUMATh IEPEHOCHBII CMBICIT BBIPAKEHHH, TOHUMATD

U ynorpe6sith 060pOTH PeUH, MOCTPOEHHbBIE HA CKPBITOM Yo100/1eHHH, 00pa3HOM

CONMIKEHUU CJIOB.

BoinyCKHUK noayuum 603mMOMCHOCHb HAYHUMbCA:

"l ocnosam pegnexcusHozo Yymenusi,

| cmasume npobemy, apeyMeHmuposams e€ axmyaibHoCnb,

[ camocmosamensio npoGoOUMs UCCICO08ANUEC HA OCHOBE NPUMECHEHUS MCM 0008

HAOMOOeHUsl U DKCRepUMEeHmd,

IIpenmeTHbIC pe3y IbTAThI

Oobyuarwujuiica Hayuumca:

® OMNEepUpOBaTh C HAYAJIbHBIMU MOHATUAMU TPUTOHOMETPHH U BBITIOJIHATD
3JIEMEHTAPHBIC ONEPALMK Hal (DYHKLMAMHU YIJIOB:

e pelIaTh 3a1aYM HA JOKA3ATEILCTBO, ONMPAsCh HA H3ydeHHbIE CBOHCTBA (UTyp ¥
OTHOILIEHHH MEX/1ly HUMH U MPUMEHSS U3YUEHHBIE METO/IbI JI0KA3aTe/IbCTB,

® BBIYMCJIATD [JIOIIA/M KPYTOB U CEKTOPOB; JUTMHY OKPYXXHOCTH, UTMHY 1yTH
OKPY>KHOCTH,

e pernark 33J]aud Ha JI0KA3aTeJIbCTBO C UCTIOIL30BAHUEM hopmyn THHBL
OKPY’KHOCTH M JUIMHBI IyTH OKPYXKHOCTH, hopMya rutomazei guryp;

e peniark MPAKTUYECKUE 3a7a4H, CBA3AHHBIC C HAXOXKJACHUEM I€OMETPUICCKUX
BETMUMH (MCIOJIB3Ys IPH HEOOXOAMMOCTH CIIPAaBOYHMKH M TEXHUYCCKHC
CpeacTBa).

® BBIYKCIATH JUIMHY OTPE3Ka M0 KOOPJAWHATaM €ro KOHIIOB; BbIYUCIIATH
KOOPJAMHATHI CEPEeMHbI OTPE3Ka,

e HCIIOJB30BATh KOOPIAMHATHBIA METO JUTSl U3yUEHHs CBOMCTB IPSMBIX U
OKPY>KHOCTEH.

e OIEpPUPOBaTh C BEKTOPAMU: HAXOAUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB,
3a[IaHHBIX TEOMETPHUYECKH, HAXOIUTh BEKTOP, PaBHBIA MPOU3BEACHHIO
3aJaHHOT0 BEKTOpa Ha YMCIIO;

® HAXOIMTh [UIA BEKTOPOB, 3a/IaHHBIX KOOPJMHATAMHU: JUTMHY BEKTOPA,
KOOPJIMHATHI CYMMbI M PA3HOCTH JIBYX ¥ 00JIC€ BEKTOPOB, KOOP/AMHATHI
MPOM3BEICHHS: BEKTOPA HA YMCII0, IPUMEHA PHU HEOOXOAMMOCTH
coueTaTeIbHbIN, IEPEMECTHTENBHBII U PACTIPEACTUTEIbHBIH 3aKOHBI;

® BBIYMCIATH CKAJISIPHOE NMPON3BEACHHE BEKTOPOB, HAXOAUTH YIOJl MEXKLY
BEKTOpPaMH, YCTAHABIUBATh MEPNEHAUKYJISIPHOCTD MPIMBIX.

® BJIa/IeTh KOMIETCHIMSAMH: O3HABATEILHON, KOMMYHHKATUBHOM,
uHpopMaMOHHOI U pedreKCUBHON;

e paborarh B rpynnax, apryMeHTUpOBaTh U OTCTAUBATh CBOIKO TOUKY 3PCHHUSA,

® pAacro3HaBaTh HA YEPTEXKAX, PUCYHKAX, MOJIEIISIX U B OKPYIKAIOLIEM MHDPE
JIOCKHE U POCTPAHCTBEHHbBIC F€OMETPUYECKUE (PUTyphbI;



® pacrno3HaBaTh Pa3BEPTKH KyOa, MPSAMOYroILHOTO napasulesienunesa,
[PABUIBLHON MUPAMM/IBI, LIMJIMH/IPA U KOHYCA;

® ONPEACIIATD M0 JIMHEHHBIM pa3MepaM pPa3BEPTKH (pUrypbl IMHEHHbBIE pa3MeEPBl
camoit purypst 1 Ha0OOPOT;

® BBIYUCIATE 0OBEM NPAMOYTOIBHOTO MapasIesIenuIe/ia.

Obyuarowuiica nonyuum 603MONCHOCHIb HAYUUMBCA:

®  UCRONL308AM b KOOPOUHAMHBLI MEMOO OJISl USYUCHUSI CEOUCTNG NPIMBIX U
OKPYIUCHOCIMET.

®  BLIYUCIAMb NIOWAOU UV, COCMABICHHBIX U3 08YX Wil bonee
APSAMOY20IbHUKOB, NAPAIICIOCPAMMOB, MPEY2OlbHUKOS, KPY2ad U CeKmopd,

®  Npuobpecmu Onvim NPUMEHEHUS ANeeOPaudecKko2o u MpueoHOMempuyecKo2o
annapama u uoett OBUNCCHUs. NPU PEULeHUU 3a0ay HA bIYUCTEHUE NIOUA0CT
MHO20Y20NbHUKOE. '

®  061GOEMb KOOPOUHAMHBIM MEMOOOM PeuLeHus 3a0ay Hd blYUCTeHUe U
Q0KA3AMENbCMEBO,

®  npuobpecmu ONbIM UCNONBL308AHUSI KOMRBIOMEPHBIX NPOZPAMM OJIS AHANU3A
YACMHBIX CIYHACE B3AUMHO20 PACRONONCCHUS OKPYICHOCIMEN U NPIMBLX,

®  peuams MamemMamu4eckue 3a0ayu u 3a0a4u U3 CMENCHbIX NPeOMemos,
GLINONHSAMb NPAKIMUYECKUE PACYEMbI;

®  GbIYUCTSMb 00BEMBL NPOCMPAHCIMBEHHBIX 2EOMEMPUYECKUX PUYD,
COCMABICHHLIX U3 NPAMOY20NbHBIX NAPATLEICNUNCO0B;

®  yenyoume u pazeums npeocmasnenusi 0 NPOCMPANCMEEHHbIX 2eOMEMPUTCCKUX
Queypax;

®  NPUMEHSIMb ROHAMUE PA3EEPMKU OJist 6LINOJHEHUS NPAKMUYECKUX PACYEMO08.

Conepxkanue yueOHoro npeamera
1-3. IloBTopenue. (2 4) Bekropsl. (8 u) Merox koopaunar (10 u)
Ilonsatue Bexropa. PaBeHcTBo BekTopoB. CloKeHME M BBIUYMTAHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MC/O. PasjiokeHue BekTOpa Mo JBYM HEKOIIMHEAPHBIM
sexropam. Koopaunare! Bextopa. [Ipocreiimie 3amaun B KOOpAMHATAX. YPaBHEHHUS
OKPY>KHOCTH M 1psiMOit. [IpMeneHne BEKTOPOB U KOOPAMHAT NPU PELUCHUHM 3a/1a4.
OcHOBHaAs 11€/Ib — HAYYHTH YYAUIMXCS BHINOJHATH JACHCTBUS HaJl BEKTOPAMH Kak
HaNpPaBJICHHBIMU OTPE3KAMM, YTO BAXKHO /Ul NPUMEHEHHs BEKTOPOB B (husmke;
MO3HAKOMUTL C HCTIOJIb30BAHUEM BEKTOPOB M METOHa KOOPAMHAT IMPH PELIEHUH
FeOMETPUUYECKUX 3aja4y. Bekrtop onpenensercs kKak HanpapieHHBI OTPE30K M
JACHUCTBUSL HAJ BEKTOPAMHM BBOISTCS TAK, KaK 3TO NPUHATO B (PU3MKE, T. €. Kak
JACHCTBHs C HanpaBACHHBIMH OTpe3kaMu. OCHOBHOE BHUMAHHE JIOJDKHO ObITh
YACIICHO BHIPAOOTKE YMEHHMH BBINONHATH ONEPALMM HAj BEKTOpPaMH (CKJIAAbIBaTh
BEKTOPBHI 110 MPaBUJIaM TPEYrojibHUKA U MapasijiesiorpaMma, CTPOHTh BEKTOP, PaBHbIN
Pa3sHOCTH JBYX JAAHHBIX BEKTOPOB, a TAK)K€ BEKTOP, PABHBLIM IMPOU3BEACHHIO JIAHHOTO
BEKTOpA Ha JAHHOE YKCIIO).
Ha npumepax mnokasbIBaeTcs, Kak BEKTOPhl MOTYT TPUMEHATHCH K PEIIEHHIO
reoMeTpuyeckux 3ajad. Jlemoncrpupyercs s¢dexkruBHOCTs npuMeHeHus: (Gopmyi




JUI KOOPAMHAT CEPEJIMHBI OTPE3KA, PACCTOSIHUS MEXKIY ABYMS TOYKAMM, YPABHEHHH
OKPY’KHOCTH M MPAMOHM B KOHKPETHBIX F€OMETPHUUECKUX 3a/1a4aX, TEM CaMbIM AAETCA
npeJcTaBieHue 00 U3yueHHH reOMETPHUYECKIX (DUTYP € MOMOIIBIO METOIOB aJaredphl.

4. CooTHOMIEHHSI MEXKLY CTOPOHAMM M VIVIAMH TpeyroJibHuka (11 4)

Cunyc, kOCMHYC W TaHreHc yria. Teopembl CHHYCOB H KOCHHYCOB. Peienue
TPEYrojibHUKOB. (CKaJsipHOE TNPOU3BEIEHHE BEKTOPOB M €ro MPUMEHEHHE B
reoMEeTpUYeCKMX 3aaa4ax. OCHOBHAs LEb — PAa3BUTh YMEHHE YUALLMXCS [IPUMEHATH
TPUTOHOMETPUYECKHH annapar Npyu peIeHUH reOMETPUIECKHUX 3a/1a4.

Cunyc u xocunyc moboro yria or 0° no 180° BBoAsTCS ¢ MOMOMIBIO €AMHHYHON
MOTYOKPY)KHOCTH, JIOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB M BBIBOAMTCS €IIIE
onHa (opmyna niIoOmAaM TPeyrojbHUKa (MOJOBMHA NMPOM3BEACHHS JBYX CTOPOH HA
CHHYC yIJIa MEXly HUMH). DTOT annapar npuMEHSETCs K PEIICHHIO TPEYrojbHUKOB.
CxansipHO€ NPOU3BENACHHE BEKTOPOB BBOAMTCSA Kak B (DM3MKE (MPOM3BEACHHE JUIMH
BEKTOPOB Ha KOCHHYC yIJla MEXJy HUMH). PaccMarpuBaroTCsi CBOMCTBA CKAJSIPHOTO
MPOU3BE/IEHUA ¥ €r0 NPUMEHEHHUE MPH PEILICHHUH FEOMETPHUYCCKUX 3a/1a4.

OcHOBHOE BHMMAHHE CIEAYeT YAEIUTh BHIPAOOTKE TPOYHBIX HABBIKOB B
MPUMEHEHUHM TPUTOHOMETPHUUECKOTO anrapara npu perieH reOMeTpUYeCKnX 3a1ay.

S. JlimmHa 0KpYKHOCTH M ILI0mAaxb Kpyra (12 u)

[IpaBunbubie  MHOrOyronbHukd. OKPY:KHOCTH, ONMCAHHAs OKOJIO IPaBHJIBHOTO
MHOIOYrojibHUKA ¥ BIMcaHHas B Hero. [loctpoeHune npaBUbHBIX MHOTOYTOJIBHUKOB.
Jlmana oxpyskuocTtu. [Tnomans kpyra.

OcHOBHast 11eTh — PACIIMPUTH 3HAHHWE YYALIMXCS O MHOTOYTOJbHHMKAX, PACCMOTPETh
TOHATHS JIJTMHBI OKPYXKHOCTH M TUIOIIAAM Kpyra ¥ (GopMyJbl Ui UX BhIYUCieHus B
Ha4YaJIe  TEMbl  JIa€TCS  OMNPEIACIIEHME  MPABUJIBHOIO  MHOTOYrOJIbHMKa M
paccMarpuBaloTCs TEOPeMbl 00 OKPY)XHOCTAX, OMHCAHHOM OKOJIO MPaBHIBHOIO
MHOIOYrojibHMKa M BHNHCAHHOM B Hero. C MOMOIIBK) ONMCAHHOM OKPYKHOCTH
pPelIaAKTes 3a/a4M O MOCTPOCHHHU IPABUJIBHOIO LICCTHYTOJbHMKA M TPABHIBHOTO
2re-yronbHHUKa, €CJIU JIaH MPaBUIIbHBIN N-yTrOIbHHK.

Dopmyinbl, BbIpAXKAIOWIAE CTOPOHY MPABMJIBHOTO MHOTOYTOIBHMKA W PaguycC
BIIMCAHHOW B HEr0 OKPY)XHOCTH uepe3 pajuyC OMUCAHHOM OKPYXHOCTH,
MCIIOJIb3YIOTCA MPH BbIBOAE (POPMYIT JUTMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra. BeiBosa
ONMPACTC HAa WHTYWTHBHOE I[IPEJACTABIICHUE O TMpeaesae. Npd HEOrpaHUYEHHOM
YBEJIMYCHUM  4YHMC/IA  CTOPOH  NPABWJIBHOTO ~ MHOrOYTOJNbHHUKA, BIMCAHHOIO B
OKPY>KHOCTB, €ro MEPUMETP CTPEMHUTCA K JUTMHE dTOH OKPYIKHOCTH, a Ijiomanb — K
MIIOIIAJIM Kpyra, OrPaHUYEHHOTO OKPYKHOCTEIO.

6./IBukenns (8 u)

Orobpaxkenne 1iockoct Ha cebs. [lonstue asukenus. Ocepass M LEHTPaJIbHAs
cummeTpun. [lapannensusiii nepenoc. [ToBopor. Hanoxkenus v ABMKEHMS.

OcHOBHAs# mHenb — TO3HAKOMHUTH YYalIUXCA C TOHATHEM JBMIKGHHA M €ro
CBOMCTBAMM, ¢ OCHOBHBIMH BHJAMH JIBHXKEHHH, CO B3aMMOOTHOIICHHUAMHM HAJIOKEHUH
W JIBWKEHWH. J[BMOKEHHE TUIOCKOCTH BBOAMTCH KakK OTOOpaXkeHHE IUIOCKOCTH
Ha  ceDd, coXpaHsIomee PacCTOsIHUE MEXIy Toukamu. [IpM paccMOTPEHUM BHIOB




JIBUKEHWH OCHOBHOE BHUMAaHME Y/CISAETCS MOCTPOCHHUIO 00pa3oB TOYEK, MPSAMBIX,
OTPE3KOB, TPEYrOJIbHUKOB IPU OCEBOW M LIEHTPAJIbHOW CUMMETPHAX, NapajlieiibHOM
nepenoce, mnoopore. Ha sddextupix npumepax mokaspiBaeTcs MPHMEHEHHE
JIBUKEHUH TPU PEIIEHUH reoMeTpudeckux 3ajad. [loHsTre HanoKeHUs: OTHOCUTCS B
JAHHOM KypCe K YMUCITYy OCHOBHBIX MOHSITUM. JOKa3bIBAaeTCs, YTO MOHSATHS HAJIOKEHNUS
¥ JIBUXKEHUS SIBJIAIOTCS DKBUBAJICHTHBIMM: JIOOO€ HAJIOKEHUE SIBJIACTCS JIBHIKCHHEM
IJIOCKOCTH M 00parHO. M3yueHue nokasarenbCTBa HE SBISAETCS 00A3aTe/IbHBIM,
OZIHAKO CJIEYET PACCMOTPETH CBSA3b MOHITHI HAJIOKEHHUS W BHIKCHUS.

7. HayabHble cBeieHus U3 crepeomerpun (8 u)

Ilpeamer crepeomerpus. I'eomerpuueckue Tena M MOBEPXHOCTH. MHOrOrpaHHUKH,
NpU3Ma, napajuiesnenunes, nupamuaa, Gopmysibl Ui BEIYUCIeHUs: uX 00bEMOB. Tena
¥ TIOBEPXHOCTH BpAlLEHUs: LIMIUHAP, KOHYC, cepa, map, Gopmyrbl U1 BEIYHCICHHS
MX TUIOLIAAEH MoBepXHOCTER 1 0OBEMOB.

OcHoBHasi Le/ib — JAarb HAYaJbHOE MPEACTABIECHHE O TeJaX M TOBEPXHOCTAX B
MPOCTPAHCTBE, MO3HAKOMUTD YYALIMXCA ¢ OCHOBHBIMU (POPMYJIaAMH JUls BbIYHCIICHHS
IJIOIIA/IEH MOBEPXHOCTEH U 00BEMOB TEJL.

Paccmorpenne  npocrednmx — MHOrOrpaHHMKOB  (Mpu3Ma, — napaulesienuIena,
MUPaAMK/IBI), a TAKXKe TeJ W MOBEPXHOCTEN BpalleHMs (LMIMHIPA, KOHYyca, cdepsl,
lIapa) MPOBOAMTCS HA OCHOBE HAIVISIHBIX TPEACTABICHUHA, 03 NPUBJICUEHHST AKCHOM
crepeoMeTpun. DopMysibl Ui BBIUMCICHUS 00OBEMOB YKAa3aHHBIX TEJ BBIBOAATCH HA
ocHoe mnpunHuuna Kasanbepu, Gopmysbl Ui BBIYMCICHHs IJI0LIQAACH OOKOBBIX
MOBEPXHOCTEM IMJIMH/JPA M KOHyCa MOJIY4YalOTCsl € TMOMOMIBIO Pa3BEPTOK HTUX
MOBEPXHOCTEH, (hopMysa miomaam chepsl npuBoaUTCs 6€3 000CHOBAHMS.

8. O6 akcuomax reomerpun_(2 u.)

becena 06 akcuomax reoMeTpun. . ,
OcHoBHass nen» — pgarb Oosee TIyOOKOe NPENCTABIEHHE O CUCTEME aKCHOM
IUIAHUMETPUU ¥ aKCUOMATHUECKOM METOJIE.

Paziu4Hpie CHCTEMBI aKCHOM, PA3IMYHBIE CIOCOObI BBEACHHS MOHSATHS PaBEHCTBA
uryp.

9. lloBropenue. Pemenne 3aaau (7 u)

Temaruueckoe riaHmn poBaHue

No Tema paznmena Konuuectso Konnuectso KonTponbHbie
4acos 110 yacos 1o KTII paboTsI
nporpamme

1.| BRosHoe nosropexHue 2 2

2.| Bekropsl 8 8 2

3.| Meton koopauHar 10 10 I B

4.| CoOTHOIIEHUS MEKTY 11 11 1
CTOPOHAMH H yIJIaMH
Tpeyronbuuka. CkansipHoe
MPOU3BEACHUE BEKTOPOB :




3aceNaHus yauTeNel NpeIMeTHUKOB
MBOYCOII Ng

H.B. Bonommuna

.| Jln1Ha OKpY»KHOCTH U 12 12 1
IJIOMIA/Ib Kpyra
| JlBvokenus 8 8 i
.| HauanbHbIie CBEACHUS U3 8 8 -
CTEPEOMETPHH
.| O6 akcHoMax MJIaHUMETPUU 2 2 -
| lloBTopenue. Pemenne 7 7
3a1a4
Wroro: 68 68 4
CoriacoBaHo: CornacoBaHo:
IIporoxos Nel 3amMecTHTENb AUPEKTOPA

1o y4eOHO-BOCIMTATETEHON padoTe
' B.B.Pyabika

«30» asrycra 2022r.




CornacoBaHo

3aMeCTUTENb JUpeKTopa o YBP
B.B.Pynbika
«30» aBrycra 2022 roga

Kpacnodapckuil kpaii
MyHnuyunaavHoe oopa3oeaHue YcneHckuil paiton
MyHnuyunaavHoe 61002 cemHoe 00w eodpazosamenvHoe yupedlxrcoeHue
cpedHan ooweoopasosamenvHasn wkoaa N¢ 5

KAJIEHIAPHO-TEMATUYECKOE
IHHJIAHUPOBAHUE

0O reoOMETpPHUHU

Knacc 9

Yuureinn Hazapenko Tamapa AlekcadHapoBHA

KommuecTBo wacoB: Bcero_ 68 H4aCOB, B HCACIIIO 2 qaca,

[InanupoBaHHE COCTABJICHO Ha OCHOBE paboyeii mporpaMMbl
vautesis Hazapenko Tamapsl AJeKCaHAPOBHBI , vauTesst MareMatuku MbOY
COIUI No 5 C. TpexcelabCKOro, YTBEDKICHHOU DEIICHHUEM IIE€ICOBETA.

[IpoTokois Nel ot 30 aBrycra 2022 roja.

[InanupoBaHWEe COCTaBIEHO HAa OCHOBE: (QeaepalbHOTO T'OCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHJIAapTa OCHOBHOrO 00Imero oOpa3oBaHHs, Ha OCHOBE
MIPUMEPHOM OCHOBHOM o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOI'O OOIIETrO
oOpa3oBaHus, paboueit mporpammbl o «l'eomerpus 7-9 kmaccel» T.A.
Bypmuctposa, M.: « [Ipocsemienue, 2018 r.)

B coorBeTcTBHE ¢ PI"OC OCHOBHOTO 00IIETO 00pa30BaHUS

VueOHUK: yuebnux 0 _obweobpazosamenvublx yupecoenui « I eomempus 7-9
knaccoy JI.C. Amanacan, Mockea, « IIpocsewenuey, 2020 e.




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

9 ky1acc — reoMeTpus (2 yaca B HejieJI10, 68 YacoB B ron)

Ne Coaepixanue Hara MarepuanbHo- OcHoBHbIEe BU/bI y4eOHOM
ypOKa 2 NPOBEACHUA TeXHHYEeCKOoe pesareabHocTH (YY)
(pa3zeJsbl 4 TeMbl) =
3 OCHAILLECHHE
5 JInuHOCTHBIE, pery/siTHBHbIE,
= &
5 S| miIaH dakr M03HAaBaTe/JIbHbIe, KOMMYHUKATHBHbIE
<
= =
Lnaga V. 14
BekTopbl
1. [Tonarue BekToOpA. 1 MMimpoekrop KoMMyHHKaTHBHBIE: IPEICTABIIATH
KOHKpETHOE coJiepKaHue U 0000111aTh ero B
2. OTkitagpIBaHuE BEKTOpA OT JAaHHOMN 1 JMIaKTHYECKUI MaTepual | MUCHMEHHOU M YCTHOM (OpMeE; YMETH C
TOYKH. MTOMOIIBIO BOIIPOCOB JOOBIBAThH
3 1 HEJIOCTAIONTYI0 HH(OPMAITHIO.
: Cymma BEKTOPOB. KapTO1KH UL PeryIsiTHBHBIE: CTABUTH YIEOHYIO 33120y
MHIMBUIYAIbHON PAOOTBI | Ha 0CHOBE COOTHECEHHUS TOTO, 4TO YXKE
M3BECTHO U YCBOEHO, M TOTO, YTO €IIIE
= HEU3BECTHO; CAMOCTOATEIBHO
4. Berunranue BEKTOPOB. 1 JUIAKTHYECKAN MaTepHa
(bopMynUpoBaTh NO3HABATENBHYIO LENb U
5. Pemenne 3amau no teme «Cnoxenue u | 1 KapTOUYKH VIS (l:;pomb ACHCTBI B COOTBETCTBUN C HOH.
. O3HABaTeJbHbIC:  IPOBOJUTH  AHAINU3
BBIYUTAHUE BEKTOPOB» WHIUBUAYATbHOU pa6OTI'>I p A
Croco0OO0B peleHus 3a1ay.
6. YMHOKEHUE BEKTOPA Ha YUCIIO. 1 MMrpoekrop JIMuHOCTHBIe: HOPMHUPOBAHHE YCTOHUMBOIL
- MOTHBALUK K U3y4EHHUIO HOBOTO.
7. IIpuMeHeHnEe BEKTOPOB K PELICHUIO 1 JUIaKTUYECKUN MaTepHa
3az1ad.
8 CpenHssa TuHUS Tpanenuu. 1 KapTOUYKH IS
UH/IMBUYaJIbHOHM paboThI
nasa VI 10

MeT0a KOOPANMHAT

KoMMyHHKaTHBHBIE: IPEICTABIISTD
KOHKPETHOE cojJiepKaHue 1 000011aTh ero B
MUCbMEHHOM U YCTHOM opme; yMeThb ¢




9 | PaznoxeHne BEKTOpa 1O IByM 1 JMIAKTHYECKUN MaTeprail | MOMOIIBIO BOIPOCOB 100bIBATh
HEKOJUIMHEAPHBIM BEKTOPaM. HEIOCTAIONIYI0 HHPOPMAIIHIO.
PeryasiTuBHbIe: CTaBUTH yUEOHYIO 3a/1a4y
10 | Koopnunats! Bekropa. CBoiicTBa 1 JMIAKTHYECKUH MaTePUall | ya 0CHOBE COOTHECECHHS TOTO, UTO YIKE
KOOpZimHaT BEKTOPA. M3BECTHO M YCBOEHO, M TOTO, YTO €IIIe
v - HEU3BECTHO; CAMOCTOSATEIbHO
11 | IIpocreiimue 3a1auu B KOOpAUHATAX. 1 KAapTOYKH YCTHOIO CUETa
(dbopMynupOBaTh M03HABATEIBHYIO LENb U
CTPOUTH JICHCTBUS B COOTBETCTBUU C HEM.
12 | Pemenue 3a1a4 Ha IPUMEHEHHUE 1 KApTOYKH IS
. ITo3HaBaTenbHBIE:  MPOBOIUTH  aHAIM3
CBOICTB KOOPJIMHAT BEKTOPOB U i
pAa p MHIMBUYaTbHOU PabOThl | .oco6oB pelLeHns 3a/1a4.
bopmyi.
3y 1 - JInuHocTHBIE: (OpMUPOBaHUE YCTONYMBOMN
paBHEHUE JINHUU Ha MJIOCKOCTH. AUNIAKTHIECKHH MATEPHAT |\ \ryipa iy K H3YHEHHMIO HOBOTO.
YpaBHEHHE OKPYKHOCTH.
14 | Pemenue 3a1a4 1o TeMe «YpaBHEHUE 1
OKPY>KHOCTH.
15. | YpaBHeHHe npsAMOiA. 1
16. | Pemenue 3amau o TeMe «YpaBHEHUE 1 KoMMyHHKaTHBHBbIE: OTTHCHIBATH
MPAMOIN. COJZIEp)KaHNE COBEPILIAEMBIX EUCTBUM C
1eJIbI0 OPUEHTUPOBKHU MTPEIMETHO-
MPAKTUYECKUX WIIM UHOM NI TEIBHOCTH.
PeryasiTuBHbI€: COCTABIATH IUIaH U
IMOCJICIOBATEIbHOCTh JECHCTBHIM;
MPEIBOCXUIIATH BPEMEHHBIE
XapaKTePUCTUKU JOCTHKEHUS pe3yabTaTa.
17. | Pemenue 3amay o teme «Merona 1 KapTOYKH IS
KOOpAMHATY. UHJIUBHyallbHOU paboTel | ITo3HaBaTe/IbHbBIE: TIPOBOINTH AHAJIH3
_ CIOCOOOB pellIeHus 3aJa4i C TOYKU 3PEHUS
18. | KonTtposbHas padora Nel mo teme 1 JTUIAKTHYECKUA MaTepual
UX PaIllMOHATFHOCTU U 5 KOHOMUYHOCTH.
«MeTtoa KOOpIuHaT».
JInuHocTHBIE: (OpMUPOBAHUE YCTOHUYUBOM
CooTHOILIEHNS MEX Yy CTOPOHAMU U 11 MOTHBALMK K U3Y4CHHUIO HOBOTO.

yriamu TpeyrojibHuka. CkanspHoe




IMPOU3BCACHUC BCKTOPOB .

19. | Cunyc, KOCHHYC, TAaHTE€HC yTJIa. 1 KapTOYKHU YCTHOIO Cuéra
20. | OCHOBHOE TPUTOHOMETPUIECKOE 1 KapTOYKH ISl
TOXIOCCTBO. q)OpMyJII)I IMPUBCACHUS. I/IHI[I/IBI/II[yaJH)HOI\/JI pa6OTI)I
21. | ®opMyIIbl IUTS BEIYHACICHUST KOOPIUHAT 1 MMipoekrop
TOYKH.
22. | Teopema O TUTOIIAAH TPEYrOJIbHHUKA. 1 MMipoekTop
23. | Teopema CHHYCOB. 1 KapTOYKH YCTHOTO CYETa
24. | Teopema KOCHHYCOB. 1 MMimpoekrop
25. | Pemienune TpeyrobHUAKOB. 1
26. | CkansipHO€ NMPOMU3BEICHUE BEKTOPOB. 1 TUIAKTHYECKUN MaTepuat
27. | CBo¥icTBa CKAJIIPHOTO TTPOU3BEIACHUS 1 KapTOYKH YCTHOTO cuéra
BEKTOPOB.
28. | Pemenue 3amau mo reme «CkaasipHOE 1 MMpoekTop
MIPOU3BECHUE BEKTOPOBY.
29. | KonrposbHas padota Ne 2 o Teme 1 TUIAKTHYECKUA MaTepua
«COOTHOIIIEHUSI MEX]Ty CTOPOHAMH U
yrIaMH TPEYroJbHUKA.
naBa «JliuHa okpy:kHocTH M | 12
IIomaab Kpyra
30. | IIpaBunbHBI MHOTOYTOJBHUK. 1 TUIaKTUYECKUN MaTepuan

KoMMyHHKaTHBHBbIE: ONHCHIBATH

CoJZiep )KaHHE COBEPILIAEMBIX ICUCTBUM C
1IEJIBI0 OPUEHTUPOBKHU MTPEIMETHO-
MPAKTUYECKUX WJIH MHOM JIeATEITLHOCTH.
PeryasiTuBHbI€: COCTABIATH IUIAH U
MMOCJICIOBATEIBHOCTh JSHCTBHUM;
MIPEABOCXHUIIATH BPEMEHHBIE
XapaKTEePUCTUKH TOCTHKEHUS pe3ysIbTaTa.

ITo3HaBaTeabHBIE: MMPOBOAUTL aHAJIN3
CII0CO00B pCUICHUA 3a1a4u C TOUKU 3pCHUA




31.

BrricaHHBIN U OTIMCAHHBIA
MPaBUJIbHBIA MHOTOYT'OJIbHUK.

HX paluOHAaJIbHOCTHU U SKOHOMHNYHOCTH.

JIuuHocTHBIE: (OPMHUPOBAHNE YCTOHUUBOM

MOTHUBAMU K U3YUCHHUIO HOBOTO.

32. | ®opMyIIbl TSl BEIYMCIICHUS TIIOLIAIN TMTAKTHYECKUN MaTeprai
MPaBUILHOTO MHOTOYTOJIbHUKA, €TO
CTOPOHBI U painyca BIUCAHHOM
OKPYXHOCTH.

33. | Pemrenue 3amaq Ha MpUMEHEHUE KapTOYKH YCTHOTO cuéra
MPaBHIILHBIN MHOTOYT OJTHHUK.

34. | AnuHa OKPY>KHOCTH. MMunpoekrop

35. | [Mnomans kpyra. [Inomams KpyroBoro JUIAKTUYECKUM MaTepHal
CEeKTOopa.

36. | Beraucienue mioniaay Kpyra u TMTAKTHYECKAN MaTepHal
KpYroBOTO CEKTOpa.

37. | Pemenue 3amau o teme «JlyimHa KapTOYKH YCTHOTO cuéra
OKPY>KHOCTH U IUIOLIAAb KPYTay.

38. | Pemenue 3amau o teme «Jlymmaa MMupoekTop
OKPY>KHOCTH U IUIOIIAAb KPYTay.

JMIaKTUYECKUN MaTepua

39. | Pemenue 3agau o teme «IIpaBuibHbie
MHOTOYTOJIbHUKI.

40. | Pemienue 3anmau no teme «lIpaBunbpHbie
MHOTOYTOJILHUKI.

41. | KontponbHas pabota Ne3 o Teme IuaakTHdeckuil Matepuan | KoMMyHHKaTHBHBIE: pa3BUBATh

«JlnuHa OKPYKHOCTH U IIOLIA b
Kpyray.

Q!Bmlce}me

crocoOHOCTh OpaTh Ha ceOsl UHUIIMATUBY B

OopraHusanuv COBMECTHOTO HeﬁCTBHH;

YCTAaHABJIMBATb U CPABHUBATL PA3HBIC TOUKHU
3pCHUs, TPCIKIAC UCM IPUHUMATL PCIICHUC N




42. | lloHsiTHe NBYMKCHHUS . 1 KapTOYKH YCTHOTO CUETA
43. | CoiicTBa JABIKEHUH. 1 MMipoekrop
44. | Pemenune 3ama4 o teme «llonstue 1 JUJAKTUYECKUI MaTepHall
nBrokeHus. OceBasi ¥ IEHTpaJIbHAas
CUMMETPHS.
45. | IapamienbHblil IepeHoc. 1 JMIAKTUYECKUN MaTepua
46. | TToBopor. 1 JUJTAKTUYECKUI MaTepHall
47. | Pemenue 3aganuii no teme «IloBopoT 1 KapTOYKH YCTHOTO CUETA
U MapaJUICIbHBIN IEPEHOCY.
48. | TloctpoeHne 0Opa3oB OTPE3KOB U 4
TPEYTOJILHUKOB TIPH MapauIeTIbHOM
MepPEeHOCe U MIOBOPOTE.
49. | KontponsHas padota Ned4 o Teme 1 TUIAKTHYECKUA MaTepuat
«JIBIDKECHHSY.
HavanbHble cBeeHHs U3 8
cTepeoMeTpUH.
50. | [IpeameT crepeoMeTpuH. 1 TUIAKTHYECKUA MaTepua
I'eomeTrpuueckue Tesna U MOBEPXHOCTH.
51. | Ilpuzma. @opmyna miIomaIu 1 KapTOYKU YCTHOTO cuéra
MOBEPXHOCTU U 00bEMA.
52. | Mapannenenunen. . @opmyna mwiomaam | 1
MIOBEPXHOCTHU U 00BEMA.
53. | [upamupa . . @opmyna miomaau 17

MIOBEPXHOCTHU U 00BEMA.

JieaTh BbIOOP; UCIOJIb30BATh aJICKBATHbHIC
SI3BIKOBBIE CPECTBA JUISl OTOOPAKEHHUST CBOMX
YyYBCTB, MBICIICH ¥ MTOOYXICHUH.
PeryasiTuBHbI€e: CTaBUTH yU4eOHYIO 3a/1a4y
Ha OCHOBE COOTHECEHUS TOTO, UTO YK€
M3BECTHO M YCBOEHO, M TOTO, UTO €11
HEU3BECTHO, CAMOCTOSTCIIHFHO
dbopmMyIMpOBaTh MO3HABATEIBHYIO 1€ U
CTPOUTH JICUCTBUS B COOTBETCTBHUU C HEW;
CIINYaTh CBOM CIIOCO0 JEMCTBUS C 3TAJIOHOM.
Io3HaBaTebHBbIE: ONIPEACIISITE OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMAIIHIO; BBIJEISITh
KOJIMYECTBEHHBIE XapaKTEPUCTUKH OOBEKTOB,
3aJIaHHBIC CIIOBAMU

JInuHocTHbIE: PopMHpOBaHHE YCTOWYUBOTO
MHTEpPECca K UCCIIEI0BATEIIBCKON U
TBOPYECKOH JEATEIBHOCTH.




54.

Tena Bpamenus. Lunuuaap. @opmyna
IUIOLIA/IA [TOBEPXHOCTU 00BEMA.

JUJAKTUYECKUI MaTepHall

55. | Konyc. ®opmyna mioimaam KapTOYKH YCTHOTO cuéra
MIOBEPXHOCTU U 00bEMA.

56. | Cdepa u map. ®opmyra miomaim TIMTAKTHYECKAN MaTepHa
MIOBEPXHOCTU U 00bEMA.

57. | lllapoBoii ceKTOp, CETMEHT U CIIOM. KapTOYKU YCTHOTO cuéra
006 akcuomax crtepeoMeTpHUHU

58. | AKCHOMBI CTEPEOMETPHH. MMimpoekrop

59. | Pemenue 3a1a4 Ha MPUMEHEHHUE JTTAKTHYECKAN MaTepHa
aKCUOM CTEPEOMETPHH.
IToBTOpenue. Pemenue 3aaay.

60. | Yribl, UX BUIBI U CBOMCTBA. JTUJAKTUYECKUI MaTepHrall

61. | [Ipu3Haku ¥ CBOMCTBA MapaIeIbHBIX MMupoekTop
MPSIMBIX.

62. | Tpeyronsuuku. Cymma yrioB UIaKTUYECKUNA MaTepuan
TpeyroipHuka. [lpusHaku paBeHcTBa
TPEYroJbHUKOB.

63. | [IpsaMoyroJibHbIE TPEYTOJIbHUKH. MMrpoekrop

64. | ®opMyIbl BEIYUCICHUS TPABUIBHOTO TUIaKTUYECKUN MaTepuan
MHOTOYTOJIbHUKA.

65. | [Ipusnaku mogoous. JUIAKTUYECKUM MaTepuan




66. | Teopema CHHYCOB U KOCHHYCOB. MMunpoekrop
67. | UroroBast KOHTpoJbHast paboTa NoS5. JUJAKTUYECKUI MaTepHall
68. | [loBTOpEeHHE BOIIPOCOB TEOPUHU U TMTAKTHYECKAN MaTepHa

pelICHUA 3aaa4.
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