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MECTO HPEJIMETA B YYEBHOM ILIAHE

B 6asucuom yueOHOM (00pa3oBaresibHOM) IUTaHe Ha U3ydeHue Kypea «l eoMeTpus»
B 9 Ky1acce 0CHOBHOM IIKOJIBI OTBEAEHO 2 Y4eOHBIX Yaca B HEJIEIO, B TEUCHHUE ro/a
o0y4yenuss - 66 4acoB. B cooTBeTcTBHM ¢ KaneHgapHbIM rpadukom 2022-2023
y4eOHOro rozia ¥ B CBA3M C TPUMECTPOBOIl CHCTEMOM OOy9eHHS IOMYCKAeTCS
YMEHBIICHHE 0a3MCHOIO KOJIMYECTBA YacoB (KOPPEKTUPOBKA paboyeii mporpaMmsl)
no mpeamery kypca «leomerpus» B 9 wiacce. Koppekruposka paGoueit
NPOrpaMMbl [0 Y4eOHOMY IPEAMETY MOXET OBITh OCYIIECTBIEHA CIIEMYOIIHMMH
cnocobaMu:

— COKpAlCHHWEM pE3CPBHBIX 4YacoB, NPEAYCMOTPEHHBIX IS IOBTOPEHHA H
00001IeHNs 110 pa3jienaM (TeMaM) ColepKanus 00pa3oBaHMUS;

— CIIMSHUCM OJIU3KMX 110 COAEPIKAHUIO TEM YPOKOB OIHOIO pa3iena.

®akT MpoBeJEHUsS KOMIICHCALMOHHBIX MEPOPUATHI y4YHMTedh (DHKCHPYET B
COOTBETCTBYIOLIEH Ipaf)e IHCTa KOPPEKLUK pabodeii IporpamMmsi.

He nomyckaercs yMmeHbIIEHME OObEMa 4YacoB 3a CYET MOJHOTO HCKIIOYEHHS
pasaena (tembl) w3 paGoueit mporpammsl. Koppekims mporpammbl MO3BOJSET
u3y4deHue Kypca «l'eomerpus» B 9 kiacce B MoJIHOM 00BEME.




[UIAHUPYEMBIE PE3VJIETATBI OCBOEHMS ITPOI'PAMMBI T10
I'EOMETPUU B 9 KJIACCE
Juunocmuoie pe3yiomamol:
Y oby4arwmerocs chopmupyercsi:
| pa3BUTHE JIOTHYECKOT0 M KPUTHYECKOTO MBILUIEHUS, KYJIbTYPbl PpEYH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHMEHTY;
(] cnocoOHOCTh K MPEOJOJICHUIO CTEPEOTHIIOB, BHITEKAIOMMX H3 OOBIIEHHOIO
OTIbITA,
[l KayecTBa JIMYHOCTH, OOECIEYMBAIOIIME  COIHAIBHYID  MOOWIBHOCTD,
CIIOCOOHOCTD IIPUHUMATD CaMOCTOSITEIIbHbIC PEIICHHS,
[ xa4eCTBa MBILIEHHUS, HEOOXOAUMBIE IS aaNTaldl B COBPEMEHHOM OOIIECTBE;
[l MHTEpEC W YBaKECHHEC K IPYyruM Hapoaam Poccum u Mupa, NpHHATHE WX,
MEXITHHYCCKAS TOJEPAHTHOCTh, FTOTOBHOCTh K PABHOIIPABHOMY COTPYJIHHUYECTBY,
] yB@KEHHE K JIMYHOCTH U €€ JIOCTOMHCTBY, N00poKenareibHOE OTHOIIEHHE K
OKpYKarOIUM, HETEPNUMOCTh K JIOOBIM BHUJAaM HAacWIMs M TOTOBHOCTH
IIPOTUBOCTOSTH UM;
Ll yB@KEHHME K LIEHHOCTAM CEMbH, JIOOOBb K MPHUPOJAE, NMPU3HAHHE IEHHOCTH
3/I0POBbBS, CBOETO U JIPYTUX JIOAEH, ONTUMHU3M B BOCIPUITHU MUPA;
! HOTpeOHOCTh B CAMOBBIPKEHHH M CAaMOPEaTM3alliH, COLUAIbHOM MIPU3HAHHH,
L! TO3WTHBHAs MOpajbHAsA CAMOOLIEHKA M MOpajbHbIE YYBCTBA — UYBCTBO
TOPJIOCTH MPU CJICJOBAHUH MOPAJIbHBIM HOpMaM, MEPEXUBAHKUE CThI/Ia U BUHBI IIPU
UX HapyumeHnH. B pamkax aesTenbHOCTHOrO (MOBEIEHYECKOro) KOMIIOHEHTa Oyay T
c(hopMUPOBAHBI:
OOyuaomuiicsi NOJY4dT BO3MOKHOCTD 115t POPMHPOBAHHS
| BBIpD@KCHHOM YCTOMYMBOI y4eOHO-IIO3HABATEIbHOM MOTHBAIIMM M UHTEpeca K
YUYEHUIO; '
[} FOTOBHOCTH K €aM000pa30BaHUIO M CAMOBO CITUTAHHIO;
! aICcKBaTHOM MO3UTUBHOM CAMOOLICHKH M S1-KOHLIETIINH;
[l KOMIIETEHTHOCTH B pe€alu3alldd OCHOB TPAXJAHCKONH WIECHTUYHOCTH B
MOCTYIKAaX U AESATEIbHOCTH;
.l MOpanbHOr0 CO3HAaHUSA HAa KOHBEHIMOHAIBLHOM YPOBHE, CIOCOOHOCTH K
PEHICHHUIO MOPAJIbHBIX JUJIEMM HAa OCHOBE YYETA MO3ULIMI YYaCTHUKOB JIHJIEMMBI,
OpHEHTAIIMM HAa HMX MOTHBBI M YyBCTBA, YCTOWYMBOE CJICIOBAHHE B IOBEJACHHHU
MOpaJIbHBIM HOPMaM U ITHYECKUM TPeOOBAHUAM;
U] SMIIaTMM Kak OCO3HAHHOI'O ITOHMUMAaHWSI U CONEPEIKUBAHUS HUYBCTBAM JIPYTHX,
BBIDQKAIOIIECHCA B IIOCTYIIKAX, HAalpaBlI€HHbIX HA TMOMOINb H OOecreueHue
Oarornosny4usi aleKBaTHO CaMOCTOSTEIbHO OLICHUBATH MPABIIBHOCTD BBINOJTHEHUSA
JACUCTBUSL U BHOCUTH HEOOXOIMMBbIC KOPPEKTHBBI B HCIOJHCHHE KaK B KOHIIC
JNEUCTBUS, TAK U 110 X0y €T0 peam3aliky;
./ OCHOB MPOTrHO3UPOBAHUS Kak MNpeABUACHUS Oyaymmx COOBITUN U Pa3BUTHS
rporecca.
Memanpeomemmble pezynbmantvl
PeryastuBabie YV
OO0yuaomuiicsi HAYYHTCS

[l LeNerojiaraHyio, BKJIIOYAas MOCTAHOBKY HOBBIX IIeJiel, mpeoOpasoBaHue




TIPAKTHYECKOM 3a/1a4i B [I03HABATEIIbHYIO;
] camMOCTOATEIbHO aHAIU3UPOBATE YCIOBUS JOCTIDKEHHS I€JIH Ha OCHOBE y4éTa
BBIZICJICHHBIX yUUTEJIEeM OPUCHTHPOB JECHCTBHS B HOBOM Y4eOHOM MarepHalie,
L] IJTAaHUPOBATH IyTH JA0CTKEHUS LIEIIEH;
BbInyCKHHK NOJTyYHT BO3MOKHOCTH HAYYHTHLCH:
[} camMOCTOATEIbHO CTABUTH HOBbIE YUEOHBIE LIEH U 3a1a4H;
Ll MOCTPOCHHIO )KU3HEHHBIX ILUIAHOB BO BPEMEHHOI MEPCIIEKTHBE;
| TMpY MJIAHUPOBAHMH JOCTIKCHUA LeNeil caMOCTOSTEILHO, IIOJHO U aJeKBaTHO
YUMTHIBATD YCJIOBUS U CPEJICTBA UX JIOCTHIKEHUS,
Ll BBIACTIATH aJTbTEPHATHBHBIE CIIOCOOBI JOCTIDKEHUS LEIH M BHIOMpars HanboJee
3 PeKTUBHBII CITOCO0;
Ll OCHOBaM caMOperyJisiuy B y4eOHOI U TI03HABATEILHOMN IEATENHHOCTH B (hopme
OCO3HAHHOIO YNPABJICHHS CBOMM IIOBEJCHUEM M JIESTEIBHOCTHIO, HAIPABICHHOMN
Ha JOCTHXKEHHE I0CTABJICHHBIX LIETIEH;
| OCYWIECTBIATH II03HABATCIBHYID PEQIEKCHI0 B OTHOLICHHM JEHCTBUH O
peLIEeHNIO y4eOHBIX U IMO3HABATEILHBIX 3a/1a4;
Ll a/leKBaTHO OLCHUBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (aKTHUECKOro WIIH
MIPE/INOoJIaraéMoro pacxojia pecypcoB Ha pEIICHUE 3aJaud; afeKBaTHO OLIEHUBATH
CBOM BO3MOXXHOCTH JIOCTHIKCHHS LEJIM ONPEICIEHHON CIOKHOCTH B Pa3/IMYHbIX
cepax caMOCTOSTEIbHOM JIESTENHLHOCTH,
[/ OCHOBaM CaMOPETYJISLIMHA SMOLIMOHAIBHBIX COCTOSHUIA;
. mpunararhk BOJICBBIC YCHUIIMS M IIPEOI0NIEBATh TPYIHOCTH U MPETITCTBUS Ha Iy TH
JNOCTH)KCHUSA 1IeJIEN.

KommynukaruBubie Y Y/ ’
OOyuaomuiicsi HAyYHTCSH:
[l a[IeKBaTHO OLICHMBAThH NPABUIBHOCTh WM OMIMOOYHOCTh BHIITOJHEHHS YUeOHOM
3a/1a4i. Ee 00beKTHBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PEILEHHNS;
! OCO3HAHHOC BJIAJICHUE JIOTHYECKUMH JACHCTBUAMHU OIPEJCICHHUS TOHSTHIA,
0000IIEHNs,  YCTAHOBIEHMS  QHAIOTWI,  KIaCCU(UKAMH HA  OCHOBE
CaMOCTOSATEILHOIO BEIOOPA OCHOBAHMUIT U KPUTEPHEB, YCTAHOBJIEHHE POJOBUIOBBIX
CBSA3CH,
[l ycTaHaBiMBarh IPUYMHHO-CICIACTBEHHBIC CBS3U, CTPOHMTH JIOTHYECKOE
pacCyXACHHE, YMO3AKIIOYEHUE U BBIBOJIbI,
Ll co3naBarh, MPUMEHATh M IPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPENCTBA.
Monenu 1 cxemsl U1t penieHus y4eOHbIX U II03HABATEIbHBIX 3a0a4;
| OpraHu30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH: ONPEENIATh LICJH, pacipeaeienue GpyHKuid u posei
YUYaCTHUKOB, B3aUMOJAECHCTBHE M 00mme crnocoObl paboTel; yMeHHe paboTarh B
TpyMNIie. HaxoAuTh OOLIee pEemIeHWE M paspeiiarh KOH(IMKTBI Ha OCHOBE
COINIACOBAHUS TMO3MLIMI K y4eTa MHTEPECOB; CIIy4yarh MapTHepa; GopMyIupoBarsb,
apryMEHTUPOBATh U OTCTaNBaTh CBOE MHEHHE,
1l chopMuUpOBaHHOCTh y4eOHOM M OOLIETIOB30BATENILCKONH KOMIETEHTHOCTU B
00J1aCTH UCTIOJIb30BaHUS MH(POPMAIMOHHO- KOMMYHUKALIMOHHBIX TEXHOJIOTHIL;
[} mepBOHA4YaIbHBIE NPEACTaBICHUA 00 MAEAX M 0 METOJaX MAareMarukv Kak 00
YHUBEPCAJILHOM SI3bIKE HAYKH W TEXHUKHU, O CPEACTBE MOJACIMPOBAHUS SIBICHUN U



IIPOLIECCOB,;

-l BUAETh MAaTeMaru4eCcKyko 3a1a4y B KOHTEKCTe POOIEMHOM CUTYalMi B JPYTHX
JUCIUIUIMHAX, B OKPYXKAIOIIECH KU3HU;

L/ HaXOMHUTh B PA3TUYHBIX HCTOYHMKAX MH()OPMALIHIO, HEOOXOUMYIO [UIS PELICHHUS
MareMaru4eckux npooOseM, U MpeICTaBIATh €e B MOHATHOM (popMe, IPUHHMATH
pEHICHUE B YCIOBUAX HEMOJMHOM M M30BITOYHOH, TOYHOW M BEPOSATHOCTHOM
uH(popMarLuy;

| TOHWUMarh M MCIOJIL30BaTh MAaTeMaTHYECKHWE CPEACTBA HAISIHOCTH JUIA
WUTKOCTPALIMH, HHTEPIPETALMH, apryMEHTaLMH;

" BBIIBUrarh THIOTE3bl NPH PEMICHUH YYeOHBIX 337a4 W  TIOHUMATh
HEOOXOAMMOCTh X MPOBEPKH,

| MpUMEHSATh WHAYKTUBHBIE M NEAYKTHBHBIE CIIOCOOBI PacCyXJAeHUll, BHIETH
pa3JIMYHbIE CTPATEruy PEIICHH 3a/1ad;

L] TIOHMMarh CYIIHOCTh AITOPUTMUYECKUX TPEANMCAHUIA M YMEHHUE A€ CTBOBATH B
COOTBETCTBHUH C IIPEUIOKEHHBIM aJITOPUTMOM;

Ll caMOCTOSITeJIBHO CTaBUTh LIEJIM, BBIOMPArh M CO3JaBaTh AITOPUTMBI LIS
peleHus y4eOHbIX MaTeMaTu4e CKUX IpooieM;

|| apryMEHTHPOBATh CBOK TOYKY 3PEHHMS, CIIOPUTH M OTCTAMBATh CBOK) ITO3MIIUIO
HE BPaX/I€OHBIM IS OTIIIOHEHTOB 00pa3oM;

.| 3amaBarhb  BONPOCHI, HEOOXOOMMBIE IS OpPraHM3alMu  COOCTBEHHOI
AEATSIbHOCTH M COTPYIHHYECTBA C TIAPTHEPOM,

Ll OCYIIeCTBIATH B3aUMHBIA KOHTPOJIb M OKa3biBaTh B COTPYJHHYECTBE
HEOOX0IMMYI0 B3aMMOIIOMOIIIb;

Ll agexkBaTHO WCIONB30BAaTh pedb IS IUIAHUPOBAHHMSA M DPErYISALUMH CBOEHt
JESITEIIbHOCTH;

] ajexBaTHO WCHOJb30BaTh DPEYEBBIE CPENCTBA IS PENICHHS Pa3IAYHbIX
KOMMYHHUKATHBHBIX 337124, BJIaACTh YCTHOH M MHUCBMEHHOH pEYbI0; CTPOMTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE,

[l OpraHu30BbIBaTh W MJIAHUPOBATH y4eOHOE COTPYAHHYECTBO C YYUTENEM H
CBEPCTHUKAMHM, ONPENENIATh LEeJMM U (QYHKIMH  YYaCTHHKOB, CIIOCOOBI
B3aUMO/ICHCTBHUS, [JIAHUPOBATh OOLIHE CIIOCOOBI PabOTHI;

Ll OCYMIECTBIATh KOHTPOJb, KOPPEKLMIO, OLEHKY ICHCTBHI MapTHEpA, YMETh
yOex1arh;

Ll paGorarb B Tpynme — yCTaHaBIMBaTh paboume OTHOIIEHHS, S(PPEKTUBHO
COTPYAHMYATh U CTIOCOOCTBOBATH NMPOAYKTHBHOMN KOOIEPALMH; MHTEIPUPOBATHCS B
IPyIIly CBEPCTHUKOB M CTPOMTH IPOAYKTUBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMH
U B3POCIIBIMH;

| OCHOBaM KOMMYHMKAaTUBHOM peduekcuu;

] MCIoNb30BaTh aJICKBATHBIE S3BIKOBBIE CPEACTBA U OTOOPAXKEHMS CBOUX
9yBCTB, MBICJIEM1, MOTUBOB U NOTPEOHOCTEI];

[l oroOpaxarb B peun (onucaHuWe, OOBSCHEHHE) COAEPIKAHHE COBEPIIAEMBIX
JEUCTBUI KaK B (JOPME IPOMKOIA

COLIMAIM3UPOBAHHOM PeuH, TaK U B JOpME BHYTPEHHEN PEYH.

BbInyCKHHK NOJYYHT BO3MOKHOCTD HAYYHTBCH:

Ll yuMTBIBaTh M KOOPJMHHMPOBATH OTJIUYHBIC OT .COOCTBEHHOM MO3ZMLMHU JPYTHX



JIIONEW B COTPYAHUYECTRBE,
.| y4YdTBHIBarh pa3HblE MHEHHSA U HHTEpechl U OOOCHOBBIBATh COOCTBEHHYHO
TIO3ULHIO,
L MIOHUMATh OTHOCHUTEJILHOCTh MHEHUH U MIOAXOA0B K PEHICHUIO MTPOOIIEMBI,
| IPOYKTUBHO paspemiarb KOH(UIMKTHI HAa OCHOBE y4YéTa MHTEPECOB M IO3HIMiA
BCEX YYACTHHUKOB, ITOMCKA M OLICHKH
aJbTEPHATUBHBIX  CHOCOOOB  paspelieHUs KOH(IUKTOB, JOTOBAPHBATHCA M
NPUXOIUTh K OOLIEMY pPEIICHHIO B COBMECTHOI ACATEIBHOCTH, B TOM YHCJIE B
CUTYyaLlUX CTOJIKHOBEHHS] HHTEPECOB;
[l Oparb Ha ce0d MHMLMATUBY B OpraHM3alMM COBMECTHOIO IEHCTBHS (I€IOBOE
JUAEPCTBO),
L OKa3bIBaTh MOJAEPIKKY U COACHCTBUE TEM, OT KOTO 3aBHCHUT JOCTIDKECHUE LU B
COBMECTHOM JEATEIIBHOCTH,
[/ OCymIeCTBJIATh KOMMYHMKATHUBHYIO pPEQIEKCHI0 KaKk OCO3HAHHE OCHOBAHHIA
COOCTBEHHBIX JEHCTBHUI U ACHCTBUIA MapTHEPA;
Ll B MpoOLECCE KOMMYHHMKALMM JOCTAaTOYHO TOYHO, TOCJEIOBATEIHHO M IIOJHO
nepesasars  MApTHEPY HEOOXOOUMYH0 HMH(OpMAMI0 KaK OPHEHTHD IS
IOCTPOCHUS ACHCTBHSL.

Ho3znaBare bubie Y V]I
Oobyuarowuiica Hayuumcs:
] 0OCHOBaM peajm3aluy IPOCKTHO-UCCIEN0BATEIbCKOM IEATETLHOCTH;
[ mpoBOIUTE HAOMIONEHHE U SKCIIEPUMEHT IT0J] PYKOBOACTBOM YUHTEIS,
L] OCymIeCTBIATh PACIIMPEHHBINA NOUCK UHPOPMALUU C UCTIOJIB30BAHUEM PECYPCOB
Ooubmorek u Mnrephera; ‘
Ll co3naBarh M nPeoOpa3OBLIBATH MOJETH U CXEMBI JIJIS PEIICHMUS 3a/1a4;
[l ocymectBiATh BpiOOp HambOonee 3()(eKTUBHBIX CIIOCOOOB pEINeHUs 3anad B
3aBUCAMOCTH OT KOHKPETHBIX YCIIOBUIA;
L] 1aBarhb ONpEIEIICHUE IOHATUSM,
[} ycTaHaB/IMBark NPUYUHHO-CIICICTBEHHBIE CBSI3H,
[l OCymeCTBJIATh JIOTUYECKYIO ONEpalMI0 YCTAHOBJICHUS  POJOBUIOBBIX
OTHOLUEHUH, OrpaHUYCHUE TTOHSTHUS,
[ 0000mare MOHATHA — OCYIIECTBIATH JIOTHYECKYIO OINEPAIHI0 INEPEX0aa OT
BHUJIOBBIX TNPU3HAKOB K POJAOBOMY ITIOHATHIO, OT MOHSTUS ¢ MEHBIIMM O0BEMOM K
MOHATHIO ¢ OOJIBIIM 00BEMOM;
.l OCYMIECTBJIATh CPABHEHHUE, CEPUALMIO U KIACCU(PHUKAIMIO, CaMOCTOSTEIHLHO
BHIOMPas OCHOBAHUS U KPUTEPHH JUIS YKA3aHHBIX JIOTHYECKUX OTIECPalIHiA;
[l CTPOMTH KIacCH(PUKAIMIO Ha OCHOBE JUXOTOMHYECKOrO jAejieHHs (Ha OCHOBE
OTPHULIAHMS); '
Ll CTpOHUTH JIOTUYECKOE PACCYXKIACHUE, BKIIIOYAIOIICE YCTAHOBJIEHUE TMPHIHHHO-
CJIEAICTBCHHBIX CBS3CIA;
[] OObACHATH SIBJICHUSA, TIPOLECCHI, CBI3M M OTHOILIECHHS, BBIABISIEMBIE B XOJE
UCCIICJOBAHUS,
(! OCHOBaM O3HAKOMHUTEIBHOIO, H3YYalOUIEr0, YCBAMBAIOIIET0 M TIOUCKOBOTO
YTCHUS,

Ll CTPYKTYpUpOBarb TEKCTbI, BKJIOYAas YMEHHWE BBIACIATh IDNIABHOE H




BTOPOCTEIIEHHOE, IJIABHYIO MAECK TEKCTa, BBICTPAUBarh IOCIEAOBATEILHOCTD
OITMCHIBAEMBIX COOBITHIA,
[l paborare ¢ MeTaOpaMH — TIOHMMarbh [EPEHOCHBIA CMBICI BBIPAKECHUIA,
NOHUMATh ©  ymorpeOnsaTh O0OOPOTBI peYH, TOCTPOCHHbIE HA CKPHITOM
ynono0neHuu, 06pazHoOM COMMKSHHU CIIOB.
BbinyCKHHK NOJYYHT BO3MOKHOCTH HAYYHTHCH:
1 ocHOBaM pe(IeKCUBHOTO YTCHUS,
[l craBuTh MPOOIEMY, apIYMEHTHPOBATD €€ aKTYaJIbHOCTb,
Ll caMOCTOSTEIRHO MPOBOJUTH MCCIEAOBAHME Ha OCHOBE NMPUMEHEHHS METOIO0B
HaOJIIONCHHS U DKCIEPUMEHTA,;
Ipeomemusie pesyibmanbol
OO0yuaromuiicss HAyYHTCH:
® ONepupoOBaTh C HAYAIbHBIMHM IIOHATHUAMU TPUTOHOMETPHUM U BBITIOJIHATH
3JIEMEHTAPHBIE ONIEPALUH HaJ QyHKIMSIMH YIJIOB:
® peliarb 3a1a4d Ha JOKa3areJbCTBO, ONUPAsCh Ha M3YYCHHBIE CBOMCTBA
(Guryp u OTHOImIEHMH MeXIy HAMH W TPUMEHSAS WM3YYEHHBIE METOMIbI
J0Ka3aresbCTB;
® BBIYUCTATH IJIOMIANA KPYTOB M CEKTOPOB; [UIMHY OKPYKHOCTH, JUIMHY JYTH
OKPYXKHOCTH;
® peuaTh 3a/la4d Ha JI0KA3arejIbCTBO € HCIOJIb30BaHUEM (OPMYJ JUTAHBI
OKPY>XHOCTH W JUTMHBI TYyT'H OKPY>KHOCTH, (GOpMYII TUIomanei Guryp;
® pelarb MPaKTUYECKUE 3a[1a4H, CBA3AHHBIC C HAXOXKACHUEM I€OMETPHICCKUX
BCJIMYUH (UCHOIB3ysS NPH HEOOXOAMMOCTH CHPABOYHMKH M TEXHUYECKHUE
CpEJICTBA). :
¢ BBIYMCIITH JUIMHY OTpe3Ka IO KOOpAMHATAM €ro KOHIIOB, BBIYHCIATH
KOOPAMHATHI CEPEMHBI OTPE3KA;
® JCIOJb30Barb KOOPIAMHATHBIM METO JUI1 W3YYECHUS CBOMCTB MPSAMBIX H
OKpYKHOCTEH.
® ONepvpoBaTh C BEKTOPAaMH: HAXOAUTb CYMMY M PasHOCTh JBYX BEKTOPOB,
33/IaHHbIX TEOMETPHYECKH, HAXOAMUTh BEKTO, paBHBI NPOU3BEICHUIO
3a/IaHHOI0 BEKTOPA Ha YUCJIO;
® HaxoQUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOpAMHATaMH: [UIMHY BEKTOpa,
KOOpJIMHAThl CYMMBI M Pa3sHOCTH [BYX U 00jiee BEKTOPOB, KOOPIMHATHI
MPOU3BEICHUA BEKTOpa HA YHCIO, MPUMEHSIS MNpPA HEOOXOOUMOCTH
CoYeTaTe/IbHBIN, IEPEMECTUTENIBHBINA U pacipeaeIUTe IbHbIN 3aKOHEI;
® BBIYMCIATH CKAIAPHOC TPOM3BEICHHUE BEKTOPOB, HAXOIUTH YOI MEXIy
BEKTOPaMHU, YCTaHaBIIMBATh NEPIECHIAUKYISIPHOCTD MPSAMBIX.
® BIAJCTh KOMIIETEHLIUSIMHU: T103HABATEJIbHOM, KOMMYHUKAaTUBHOM,
UH(OPMALIMOHHON 1 pe(IICKCUBHOIA;
e paboTrark B rpynIax, apryMeHTHUPOBaTh M OTCTAMBaTh CBOIO TOUKY 3PEHHUS,
® pacro3HaBark Ha 4YEPTEkKAX, PUCYHKAX, MOACIAX M B OKPYXAIOMIEM MUpE
TJIOCKUE M MPOCTPAHCTBEHHBIE T€OMETPUICCKUE PUTYDBI;
® pacro3HaBaTh PasBEPTKM  KyOa, MpSIMOYroJibHOTO Mapaulesienuresna,
IIPaBUILHOM NMUPaMHK/IbL, IWIIMHIPA U KOHYCA;




ONpEeIeNIATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUIYpHI JMHEHHBIE
pa3Mepsl camoii pUryphi 1 Ha0GOPOT;
BBIYUCIATE 00BEM MPSIMOYTONBHOTO HapaJlie/enuea.

OOly4aomuiici MOJTYYHT BO3MOKHOCTH HAYYHTHCH:

HCIIOJIb30Barb KOOpL[HH&I‘HBIﬁ METO4 [OJIA H3YYCHHA CBOWCTB IpAMbBIX H

OKPYKHOCTE.

BBIYMC/IATH IUIOIAIM (UIyp, COCTABICHHBIX M3 JBYX MM OoJiee
OpSMOYTOJIbHUKOB, ITApaJLIEIOrPaMMOB, TPEYTOJIBHUKOB, KPyra M CEKTOpa;
MPHOOPECTH ONBIT MPUMEHEHHUS aNreOpanvecKoro H TPHTOHOMETPHYECKOTO
anmapara 4 uied JBIDKCHHS NPU PELICHUM 3a]a4 Ha BRIYMCIIEHHE ILIomanei
MHOTOYTOJIbHUAKOB,

OBJIA/ICTh KOOPJMHATHBIM METOJAOM pEIIeHUs] 3aJad Ha BBIUKCICHHE M
JI0Ka3aTeNbCTBO;

NPHOOPECTH ONBIT HCIOIb30BAHKMS KOMIIBIOTEPHBIX IPOrpaMM I aHanu3a
YaCTHBIX CJIy4aeB B3aMMHOIO PACTIOIOKEHUS OKPY>KHOCTEMH U MPSIMBIX;
peuiarb MareMaTHYeCKHe 3aJa4d M 3a[a4d U3 CMEXHBIX TPEIMETOB,
BBIIOJIHATH [PAKTHYECKUE PACUETHI;

BBIYMCIATE  OOBEMBI  IIPOCTPAHCTBEHHBIX  I€OMETPHYECKHX  (QHIyD,
COCTAaBJIEHHBIX U3 MPAMOYTOJIbHbIX Hapalie eI 0B,

yrIyOUTh ¥ Pa3BUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX TEOMETPHYE CKUX
urypax;

NPUMCHSTH MOHATUE PA3BEPTKH UL BHIIOTHEHUS MIPAKTHYE CKUX PaCUETOB.

.




COJIEPXAHME YYEBHOTI'O ITPEJIMETA

Inaga 9 - 10.  Bekrtopsl - Meroa koopauuar

Ilonstue BexTopa. PaBeHCTBO BekTOpoB. CIIOKEHHE W BBHIYUTAHHE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha YMCIO. Pasnokenue BekTOpa Mo IByM HEKOJLTUHEAPHBIM
BekTopam. KoopauHarsl Bekropa. IIpocreiinme 3anaun B koopauHaTax. YpaBHeHus
OKPYXHOCTH U NPsMOii. [[pumMeHeHre BEKTOPOB U KOOP/IMHAT HIPU PELICHUH 3a/1au.
OcHOBHas LeIb — HAYYUTh YYAIIUXCA BBITIONHATD [CHCTBUS HA BEKTOpaMH Kak
HArpaBjICHHBIMA OTPE3KaMH, YTO BAKHO UIS IPHMEHEHHUS BEKTOPOB B (DPU3HKE,
MTO3HAKOMHTH € MCIIOIb30BAHHEM BEKTOPOB M METOJA KOOPAMHAT NPH PELICHHUH
FCOMETPUYECKHMX 3alad. Bekrop omnpenensercs kak HanpaBieHHBIH OTPE30K U
JICHCTBUSL HAJl BEKTOPAMHU BBOJIATCS TaK, KAK 5TO MPHUHATO B (DH3MKE, T. €. Kak
ACHCTBUS C HANPaBICHHbIMH OTpe3kamMu. OCHOBHOE BHUMAHHE IO/DKHO OBIThH
YAENeHO BbIPAbOTKE yMEHMI BBIIONHATH OIEPALMH HaJ BEKTOPAMH (CKIIaIbiBaTh
BCKTOpBI [0 TIPaBWJIaM TPEYTOJNbHUKA M IapajulesiorpamMMma, CTPOMTH BEKTOD,
PaBHBIf PasHOCTH JBYX JaHHBIX BEKTOPOB, a TAKkKe BEKTOp, DAaBHBbIi
NPOM3BE/ICHUIO TAHHOIO BEKTOPA HA JAHHOE YHCIIO).

Ha npumepax mokasbiBaeTcs, KaK BEKTOPbl MOTYT IPUMEHSTHCH K PELICHHIO
TCOMETPUUECKHX 3a1a4. JleMoHcTpupyercs d((eKTHBHOCTh PUMEHEHHs (POpMYII
ANl KOOPAMHAT CEPeIMHbI OTPE3Ka, DPACCTOSHUA MEXIY [IByMs TOYKAMH,
YPaBHEHUI OKPY)KHOCTH M IIPSAMOI B KOHKPETHBIX T'€OMETPHUYECKHX 3aa4ax, TeEM
CaMbIM J1aeTCsl NPECTaBICHHE 00 U3YUEeHUH reOMETPUUYECKUX (QHUIYp ¢ MOMOIIBIO
METO0B anreOpsbl. '

Inasa 11. CooTHOmEHHSI MeNUIY CTOPOHAMH H_VIVIAMH _TPeYroJbHHKA.
CkajiipHOe NPOH3BEIeHHE BEKTOPOB

Cunyc, kocuHYC M TaHreHC ymia. TeopeMbl CHHYCOB M KOCHHYCOB. PerreHue
TPEyroabHUKOB. CKalfApHOE NPOM3BENCHUE BEKTOPOB M €r0 NPUMEHEHHE B
FCOMETPUUECKUX 3ahadax. OCHOBHass 1elb — pa3BUTh YMEHHME Y4YalIHXCS
NPUMEHATh TPUTOHOMETPIYCCKHIA anrapar py peIieHH: reOMETPHIECKUX 3a/1ad.
Cunyc u kocunyc mo6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €IMHHYHOIN
TIOJIlyOKPY>KHOCTH, J0Ka3bIBAIOTCS TEOPEMbI CHHYCOB W KOCHHYCOB M BBIBOJUTCA
eme ozxHa (opmyna IUIOMATH TPEYroJbHHUKA (IIOJIOBMHA TNPOU3BEICHHS JBYX
CTOPOH Ha CHHYC yIlla MEXIy HHUMH). DTOT anmapar NPUMEHSAETCS K PEIIEHHIO
TPEYrOJIbHUKOB.

CkansipHoe MpoM3BeIeHUE BEKTOPOB BBOAWTCS KaK B (hu3HKe (IIPOM3BEICHUE THH
BEKTOPOB Ha KOCHHYC YITIa MEXKITy HMMH). PaccMarpuBaloTcsi CBOMCTBA CKAJISIPHOTO
NPOU3BEICHUA U €r0 MPUMEHEHHE IIPU PEILIECHUM N'eOMETPUYE CKUX 3a/1a4.
OCHOBHOE BHHMaHHE CHIENYEeT YACJIUTh BBIPAOGOTKE IIPOYHBIX HABBIKOB B
NPUMECHCHUM TPUTOHOMETPUYECKOTO armapara HNpU PELIeHHH TeOMETPUYECKUX
3a/1a.

Inasa 12. /lnuna OKPYKHOCTH H ILIOMAAL KPYra

IIpaBubHbie  MHOrOyrombHUKH. OKpPYXKHOCTH, ONKMCAHHAs OKOJO MpPAaBHILHOIO
MHOTOYroJibHMKa M  BOMCaHHas B Hero. [locTpoeHme  MpaBMIILHBIX




MHOroyrobHuKkoB. /mHa okpyxHoctu. [Inomans kpyra.

OcHoBHast w©enb — pacIIMPUTh 3HAHWUE VYYAIIMXCA O MHOTOYTOJIbHUKAX,
PaccMOTPETh MOHATHA JUTMHBI OKPYKHOCTH M IUIOMIAAU Kpyra U GopMyibl Ui UX
BBIYMCIICHHA B Hawyaie TeMbl JaeTCsl ONpeieieHue MPaBUIbHOTO MHOIOYTOJIbHUKA
U PacCMarpuBarOTCS TEOPEMBI 00 OKPYKHOCTSIX, ONMMCAHHOW OKOJIO MPaBHILHOIO
MHOTOYTOJIbHMKA M BIMCAHHONM B Hero. C MOMOIIBIO OMMCAHHON OKPYKHOCTH
pemaroTCs 3a4a9M O TOCTPOCHUH IIPABHIIBHOIO IIECTUYTOJbHUKA U MPABUILHOIO
2re-yroyibHUKa, €CJIU J1aH MPABUJIbHBIN M-yTOIbHUK.

@opMyJIbl, BBIPLKAIONIME CTOPOHY IPABMIBHOTO MHOTOYTOJbHUKA U PAIUyC
BITMCAHHOKH B HETO0 OKPYKHOCTH 4YE€pe3 paauyC OIMCAaHHOM OKPYKHOCTH,
UCTIOJIb3YIOTCSA TMpPU BHIBOJAE (POPMYN JUIMHBI OKPYXXHOCTH M IUIOMIAJN Kpyra.
BeiBox  ommMpaeTcs Ha HHTYHTHBHOE TIPEICTAaBICHHE O TpeAesie. IpH
HEOrpaHMYCHHOM YBEJIIMYCHHM YHCIa CTOPOH IMPaBUJIBHOTO MHOTOYTOJIbHHKA,
BIIMCAHHOTO B OKPY>HOCTH, €0 IIEPUMETP CTPEMUTCS K JUTMHE 3TOM OKPYKHOCTH,
a MIoMab — K IUIOIIAAH KPyra, OTPAaHUYEHHOTO OKPY>KHOCTBIO.

I'nasa 13. /IBn:kenus

OroOpakenne muockoctd Ha ceOs. [lonstue npmwkenus. OceBas W LEHTPaAIbHASA
cumMmeTpui. [lapannensssiil nepenoc. [ToBopot. HanokeHus u ABHKEHHS.
OcHOBHas 1I€Jb — TO3HAKOMHTH YYAIIUXCA C IOHATHEM JIBIDKEHHMS M €ro
CBOMCTBAMHM, C OCHOBHBIMHM BHJIaMH J[BIDKCHHMH, CO B3aUMOOTHOIICHHSIMU
HAJIOKCHUM Y JIBIDKCHMMN. [IBIJKEHHE IUIOCKOCTH BBOOUTCA Kak OTOOpakeHHe
IJIOCKOCTH  Ha  ce0s, COXpaHSMIOUIEEe pPACCTOSHUE MEXAYy TodukaMu. [lpu
PacCMOTPEHHUM BHJIOB JBIDKCHMM OCHOBHOE BHHUMAHME YIESCTCA IOCTPOCHHIO
00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJBHUKOB IPH OCEBOM W LIEHTPAIbHOM
CUMMETPHAX, MapajulebHOM nepeHoce, moBopore. Ha s¢ddexTHpix mpumepax
MOKA3bIBACTCSA MPUMEHEHUE [BIDKCHUN IIPU DPEIICHMM TEOMETPHYECKUX 3a/1ad.
ITonsTie HAIOXKEHUSI OTHOCUTCS B JAHHOM KYpC€ K YMCITy OCHOBHBIX TOHSTHIA,
Jloka3bIBaeTCs, YTO NMOHATHUS HAIOKEHUS M IBHDKEHUS SBJISIOTCS SKBHBAJICHTHBIMU:
mo00€ HANOKEHUE SBIAETCS ABWKCHUEM IUIOCKOCTH W oOparHo. HM3ydenue
JI0Ka3arejibCTBa He SABJISOTCA 00A3aresbHbIM, OJIHAKO CIIEAYET PacCMOTPETh CBS3b
TOHATUNA HAJIOKECHUS U IBUXKCHUS.

I'1aBa 14. Haua/ibHble cBeJeHHS H3 CTEPEOMETPHH

IIpeamver crepeomerpus. I'eomerpudeckie Tea ¥ MOBEPXHOCTH. MHOTOIpaHHUKH:
npusMa, Tapajuielienures, mupamMuaa, (GopMmysisl sl BHIUUCICHUS UX 00BEMOB.
Tena ¥ moBEpXHOCTH BpAIECHUWS: IWIMHIAP, KOHYC, cdepa, map, GopMyisl i
BBIYHCIIEHUS UX IUIOLAACH MOBEPXHOCTEH U 0OBEMOB.

OcHOBHasA Lie/lb — Jarb Ha4yadbHOE MPEICTABJICHHE O TeJaX M IMOBEPXHOCTAX B
IIPOCTPAHCTBE; [MO3HAKOMUTL Yy4YalUMXCi C OCHOBHbIMH (opMynamMu s
BBIUHCIIEHUS TUIOMIAACH MOBEPXHOCTEN 1 0OBEMOB TEI.

PaccMoTpenre IIPOCTEHIIMX MHOTOTPAaHHUKOB (MpHU3Ma, TapaluiejieIIIeaa,
NMPaMHJIb), @ TAKOKE TeJI U NMOBEPXHOCTEl BpamleHus (IMIMHAPA, KOHYCa, Chepsl,
niapa) MPOBOAMTICA HAa OCHOBE HANISIAHBIX TPEACTABICHHM, O€3 IMPHUBICYCHHS
aKkcroM crepeoMeTprr. PopMyJIbI 1151 BBIMUCICHUS 00bEMOB YKa3aHHBIX Tell
BBIBOAATCA Ha OCHOBEe IpuHumMIla Kasamsepu, ¢Qopmysibl Ui BBIYUCICHUS
IUIOM@AeH GOKOBBIX MOBEPXHOCTEH LMIMHAPA U KOHYCA TIOTYYaIOTCS € MOMOIIBIO




pasBE€PTOK OHTHX IMOBEPXHOCTEH, (opmyna miomamu cdepbl TNpUBOIMTCS Oe3
000CHOBAHMUA.

00 akcHoMAaX reoMeTpHH

becena 00 akcromax reoMeTpHH.

OcHoBHas nenp — Jarb Oonee TIy0OKOE NPEACTABICHHE O CHCTEME AaKCHOM
TUIAHUMETPUUA U aKCUOMATUYE CKOM METOJIE.

Pa3jmmusble CHCTEMBI aKCHOM, PAa3MYHBIE CIIOCOOBI BBEICHHS MOHATHS PABEHCTBA
uryp.

IloBropenne. Pemenne 3axay




TEMATHUYECKOE ITUVIAHUPOBAHUE
C YKA3AHMEM KOJIMYECTBA YACOB

No Conep:xanne marepuaJia Kosi-Bo
n/n qyac
I'1aBa 9. Bekropsi (84)
1 | IlonsTue Bekropa 2
2 | CiioxxeHUe U BBIYUTAHUE BEKTOPOB 3
3 | YMHOKEHHE BEKTOpa Ha Yucio. [IpumMeHeHre BEKTOPOB K 3
PEILIECHHUIO 3a/1a4
I'naBa 10. Meroa xoopanuar (10 4)
1 | Koopaunarsl BekTopa 2
2 | Ilpocreiiinme 3a1a4u B KOOpAMHATAX 2
3 | YpaBHEHMS OKPYKHOCTH ¥ ITPAMOIi 2
Pewienue 3anaq 2
Koumpononasa paboma Nel 2
AHaJIM3 KOHTPOJIBHOU paboThl \
I'naBa 11. CooTHOmEHHs MEKIY CTOPOHAMH H yriamu
TpeyroibHuka. CxajispHoe npousBeaeHue Bekropos (104)
1 | Cunyc, KOCHHYC, TAHTEHC yIJIa 2
2 | CoOTHOIEHHUS MEXY CTOPOHAMH U YITIAMH MPSIMOYTOJIBHOTO 3
TPEYTroJIbHUKA
3 | CxanspHO€ NPOM3BEICHUE BEKTOPOB 2
Peruenue 3amaq 1
Konmponsnaa paboma Ne2 2
AHaJIA3 KOHTPOJIbHOI paboThI
I'naBa 12. /linna oKpyKHOCTH H mJomaab kpyra (12 4)
1 | IIpaBubHBIE MHOTOYTOJIBHUKH 3
2 | JlnMHa OKpY>KHOCTH U TUIOIAIh Kpyra 3
Pewenue 3anaq 4




Koumponsnasa paooma Ne3 2

AHaJM3 KOHTPOJIbHOM paboThI
I'nasa 13. /IBukenns (84)

1 | [Tonsarue nmxeHus 1

2 | IlapanenbHbli IEPEHOC U IIOBOPOT 4

Pemenue 3anaq 1

Konmponvuas paéoma Ned 2
AHanu3 KOHTPOJIBHOM paGoTHI

Inasa 14. Hauaabnble cBefenus u3 crepeomMerpun (8 )

1 | MHororpanuuku 4

2 | Tena ¥ IOBEpXHOCTH BpaLIECHUS 4

06 akcuomax nianamerpun (2 4) 2

IloBropenne. Pemenne 3a1a4 (10 4)

1 | IloBTOpenue u cucTemMaTn3amms y4eGHOro Marepuaia 8
Hmozoeas konmponvnas paboma 1
Obobwarowuii ypok 1

UTOIO 66
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