rocynapcTsenHoe OromkeTHOe 0bmeobpasosareabHoe yupexaenne Camapekoi obracTh
ocHoBHas 061eobpazoBaTebHast mKona ¢. Bepé3oBKka MyHHIMIIATEHOTO paifona Enxoscknii
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Pabouas mnporpamma yuebHoro mnpeamera «['eomerpus. 7-9 kiacc» cocTaBlieHa Ha
OCHOBAHUH CJIEAYIOLUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. degepabHOrO TOCYAapCTBEHHOTO OOpPa30BAaTENBHOIO CTAaHAApPTa OCHOBHOTO OOIIETO
obpazoBanmsi / MuHHCTepcTBO O00Opa3oBanus u Hayku P®. — M.: Ilpocsemenne, 2011
(Cranmaptel BTOporo mnokojeHus). Ilpukaz MunucTepcTBa oOpa3oBaHus M Hayku PD ot
17.12.2010 Ne 1897.

2. ®epepanbhoro 3akona PO "O6 o6pazoBanun B Poccuiickoit @eneparmun’ Ne 273-D3.

3. CanlluHa 2.4.2.2821-10.

4. OcHOoBHOM 00pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOT'O o01ero oopazosanus [ bOY
OOIII c. bepézorka ot 30.08.2018.

5. Paboueii nporpammsl Kk yueOHUKy JI.C. ATtanacsiHa, B.®. byry3oBa. u ap. 7-9 kiaccsl:
yaebHoe mocobue st odmeodpa3zoBarenbHbIXx opranm3anuii/B.@.byryzoB. M.: Ilpocsemenue,
2016.

basucHbIil yueOHBIN (00pa3oBaTeIbHBIN) IUIaH HA H3YYCHHUE T€OMETPHH B OCHOBHOH IIIKOJIE
OTBOJUT 2 y4yeOHBIX yaca B HEAEIIO B TEUCHHE KaXXJ0ro roja ooydeHus, 68 yacoB B rofi, BCETO
3a Tpu roja oOyuenus 204 ypoka.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA TEOMETPHUH 7-9
[Iporpamma  obecrieyrBaeT  JOCTIDKEHHE — CIEAYIOIIUX  Pe3yJIbTaTOB  OCBOCHHS
00pa30BaTeNLHOM MPOrPaMMBI OCHOBHOT'O 00IIIEro oOpa3oBaHMUs:
Juunocmmuule:
1. ¢dopmMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO W CamMOOOpa30BaHUIO HAa OCHOBE MOTHBALUU K
O00y4YEeHHIO ¥ TIO3HAHWIO, BRIOOPY MallbHEHmero oopasoBaHust Ha 0a3e OpUEHTHPOBKHU B
Mupe mpodeccuil M MpodeccruoHaNbHBIX MPEANOYTEHUN, OCO3HAHHOMY IOCTPOCHUIO
WHIWBUAYAIBHOW  OOpa3oBaTeIbHOM  TPAGKTOPHM  C  YY4E€TOM  YCTOMYMBBIX
MMO3HABATEJIbHBIX UHTEPECOB;
2. (QopMHpOBaHHE WEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTHUKH;
3. OCO3HaHHOE, YBRXHUTEIBHOE U TOOpOXKeTaTeTbHOE OTHOIICHUE K IPYTOMY YeJIOBEKY, €T0
MHEHUIO, MUPOBO33PEHUIO, TOTOBHOCTH M CITIOCOOHOCTH BECTH JAUAJIOT C IPYTHUMH
JIIOJIbMU U JOCTUTAaTh B HEM B3aHMOIIOHMMAHUS;
4. OCBOEHHE COIMANBHBIX HOPM, TIPABHII IOBEJICHUS, poJiel U (OopM COLMATbHON KU3HU B
rpynnax u cooOuiecTpax.
Memanpeomemmuwie:

PeryastuBHbie YY ]|

1. VYMeHue caMOCTOATEIBHO OMPEAETATh 1IN OOyYeHHUs, CTaBUTh U (HOPMYIHPOBATH
HOBBIE 3a/1a4M B yueOe U N03HaBaTEIbHOU 1€ATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH
MO3HABATENIbHON AeaTenbHOCTH. OOyUaronuicss CMOKET:

® aHAJIM3MPOBATH CYIIECTBYIOUIME M IUIAHUPOBaTh Oyxnyme oOpa3oBaTelbHBIC
pe3ynbTaThl;

e yAeHTU(UIHUPOBATH COOCTBEHHBIE MMPOOIEMBI M OMIPEIEISITh TIaBHYIO IPOOIEMY;

® BBIJBUraTh BEPCUU pEIICHUs MPOoOIeMbl, (POPMYIUPOBATH TUIIOTE3BI, MPEABOCXUIIATH
KOHEYHBIN pe3yJIbTaT;

® CTaBUTH LIETb JCATEIHLHOCTH Ha OCHOBE OMpPEIEICHHON MPOOIEMBI U CYHIECTBYIOIINUX
BO3MOXKHOCTEIA;

e (¢dopMynupoBaTh Yy4eOHblE 3aJaud Kak Iard JOCTHKEHHS IIOCTAaBICHHOW LU
NESTENbHOCTH;

e 00OCHOBBIBaTh II€JIEBBIE OPUEHTHPHl U NPUOPUTETHl CCHUIKAMH Ha II€HHOCTH,
yKa3bIBasi U 00OCHOBBIBAS IOTUYECKYIO TOCIEI0BATEILHOCTD IIATOB.



2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATh MYTH JOCTHKEHUS I€JIed, B TOM YHCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BBHIOMPATh Hanbosee 3 (eKTUBHBIEC CIIOCOOBI pelIeHNs y4eOHBIX U
MO3HABATENbHBIX 3a/1a4. OO0yJaroIHiiCcs CMOXKET:

e OmpenensiTh HEoOXOAMMBbIE JCUCTBUE(s) B  COOTBETCTBUM C  Y4eOHOH W
[TO3HABATEJIbHOM 3a/1aueil U COCTABJISITh AJITOPUTM UX BBIIIOJIHEHHUS,

e 00OCHOBBIBaTh M OCYILECTBIATH BbIOOp Hanbomee 3PGEeKTUBHBIX CIIOCOOOB pEIICHHUS
y4eOHBIX U M03HABATEIbHBIX 33a4;

® OMNpeAensATh/HAXOAUTh, B TOM 4YHCIE W3 MPEMAJIOKEHHBIX BApUAHTOB, YCIOBHUS JUIS
BBITIOJTHEHMSI YI€OHOU U MMO3HABATEIBHOM 3a1a4U;

e BbHICTpauBaTh >KU3HEHHBIE IUIAaHBI HAa KpaTKOCpouHOe Oynyiiee (3asBiSATh LIEJIEBbIE
OpPUEHTHPHI, CTABUTH aJICKBATHBIC UM 33/1a4l U TpeJyiaraTh ACWCTBUA, yKa3biBas U 000CHOBBIBAs
JIOTUYECKYIO MOCJIEI0BATENbHOCTD 1IaroB);

e BpIOMpaTh U3  MPEAJIOKEHHBIX  BapMaHTOB U CaMOCTOSITENIBHO  MCKaTh
CpeAcTBa/pecypcehl ISl PELICHUS 3a1a4l/IOCTHKECHHUS 1EeITH;

® COCTaBIATh IUIAH pEIIeHUus MpoOjaemMbl (BBINOJHEHUS TMPOEKTa, MPOBEACHUS
UCCIIEIOBaHMS);

® ONpeensiTh NOTCHIMATbHbIC 3aTPyIHEHHS NPU PELICHUN y4eOHOM 1 TT03HAaBaTeIbHON
3a/1a4¥ ¥ HaXOJUTh CPEACTBA IS UX YCTPAHEHUS;

® OMUCHIBATH CBOM OMBIT, OGOpMIIsIsl €ro s Mepenadd JPYrUM JIOASM B BHIE
TEXHOJIOTHH PEIICHUs MPAKTUUYECKUX 3a7jad ONPEIEIIEHHOr0 KJ1acca;

® IUIAHUPOBATb U KOPPEKTUPOBATh CBOIO HHIUBUAYAIbHYIO 00pa30BaTElIbHYIO
TPAeKTOPHUIO.

3. YMeHuE COOTHOCHTH CBOM JEWUCTBUSA C IUIAHUPYEMBIMH  PE3yJbTaTaMHu,
OCYILECTBIISATh KOHTPOJIb CBOEH EATEIBHOCTH B IIPOLIECCE TOCTHIKEHUS PE3YJIbTaTa, ONPEIEIISTh
CrocoObl JIEWCTBHM B paMKaxX MPEUIOKEHHBIX YCIOBHA M TPeOOBaHHM, KOPPEKTUPOBATH CBOU
JICHCTBHSI B COOTBETCTBUH C U3MEHSIOMIEHCS cutyarueil. O0yJaronuiicss CMOXeT:

® OMNpeAensiTh COBMECTHO C MEJaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
PE3yIbTAaTOB U KPUTEPUU OIICHKU CBOCH yueOHOMN AesITeTbHOCTH;

® CHUCTEeMAaTU3UpOBaTh (B TOM 4YHWCIE€ BBIOMpATh IMPHOPUTETHBIE) KPUTEPUU
IJJAHUPYEMBIX PE3YyJIbTaTOB U OLIEHKU CBOEH JESITEIBHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI HJsl OLEHUBAHUS CBOEU JAEATEIBbHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B PaMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OLEHUBATH CBOIO JICATEIIBHOCTh, APTyMEHTUPYS NPHYMHBI JOCTHXKCHHS WU
OTCYTCTBHUSI INITAHUPYEMOTO PE3YJIbTATA;

® HAXOAWThb JIOCTATOYHBIE CPEJICTBA [UIsl BBINOJIHEHHUS Y4YEOHBIX JEHCTBUH B
M3MEHSIOIIEHCS CUTYAIlUU W/UIIK TIPU OTCYTCTBUH INIAHUPYEMOTO PE3ybTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHUBBI B TEKYIIYIO JAEATEILHOCTh Ha
OCHOBE aHaJIM3a HM3MEHEHHWW CUTyallMH /I TOJYyYEHHs 3aIUIAHWPOBAHHBIX XapaKTEPUCTUK
MIPOAYKTa/pe3ynbTara;

® YCTaHABIMBaThb CBS3b MEXAY IIOJIYYEHHBIMH XapaKTePUCTUKaMH MpPOAYKTa U
XapaKTEPUCTUKAMU TIpoLEecca JAESITeIbHOCTH M IO 3aBEPIICHUH ACSATENIbHOCTU Npeasararhb
M3MEHEHHUE XapaKTEePUCTUK MpoLiecca AJIs HOMyYEHUs YIYUIIEHHbIX XapaKTePUCTUK MPOAYKTa;

® CBEpiATh CBOM JIEHCTBUSL C LEJIbI0 M, MPU HEOOXOIWMOCTH, HCHPABIATH OMIMOKH
CaMOCTOSITENILHO.

4. YMeHHE OIEHHWBATh MPABWIBHOCTh BBHITIOJIHCHUS YYE€OHOW 3amad, COOCTBEHHBIC
BO3MOYKHOCTH ee perieHusi. O0yJaromuics CMOXeT:

® OMpeAensaTh KPUTEPUU MPAaBUIBLHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHUS yUEeOHOH 3a/1auu;

® aHAJIM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHs
JUIsL BBITIOJTHEHUS yueOHOM 3a1auu;



e CBOOOJHO TOJI30BATHCA BBHIPAOOTAHHBIMU KPUTEPUSIMHU OLEHKH M CaMOOIICHKH,
UCXOJIS U3 Ie]IM U UMCIOIIUXCS CPEJICTB, pa3inyas pe3yabTaT H CIIOCOOBI ACHCTBHIA;

® OIEHMBATH MPOAYKT CBOCH NEATEIBHOCTH IO 3aJaHHBIM W/WJIM CaMOCTOSITEIHHO
OTpeIeTICHHBIM KPUTEPUSM B COOTBETCTBHUU C LIETBIO JACSITENbHOCTH;

e 00OCHOBBIBATh JOCTHKHMOCTH II€JH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHELITHUX PECYPCOB;

e (¢ukcUpoBaTb W AaHANU3UPOBATh JUHAMHUKY COOCTBEHHBIX O0pa30BaTEIbHBIX
pe3yIbTATOB.

5. Bmagenme ocHOBaMH CaMOKOHTPOIS, CAMOOIICHKH, TMPHUHITHUS pEIICHUH U
OCYIIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B yueOHOM U mo3HaBaTeIbHON. OOyJarouiicss CMOXKET:

e Ha0mOgaTh W aHAIM3UPOBATH COOCTBEHHYIO Y4YeOHYI0 U  TO3HABaTEIbHYIO
JEeSTeNLHOCTD U ACSITEFHOCTh IPYTUX O0YYaIONINXCs B MIPOLIECCE B3aUMOTIPOBEPKH;

® COOTHOCHUTh  pealbHBIE H  IUTAHUPYEMBbIC  Pe3yJdbTaThl  WHIAMBHIYAJTLHOU
00pa30BaTeNbHON NEATEILHOCTH U JIeNIaTh BBIBOIBI;

® TPUHUMATH PEUICHUE B YIeOHOW CUTyallu U HECTH 32 HETO OTBETCTBEHHOCT;

® CaMOCTOSITETIPHO ONPEACSATh MPUYMHBI CBOETO YCIeXa WM HeyclexXa W HaxOIHUTh
CHOCOOBI BBIX0/1a U3 CUTYAIlMU HEYCIIeXa;

® DPETPOCIEKTUBHO OMpPEIENsITh, KaKue JCUCTBUS MO PEIICHUIO y4eOHOW 3aJauu WU
nmapamMeTpbl JITHUX JEHCTBUHA TPUBEIH K TIOJYYCHHIO HWMEIOMIETOCS NPOAyKTa Y4eOHOM
NeSITeNbHOCTH;

® JICMOHCTPHUPOBATH MPHEMBI PETYISIHHA TCUXOPU3HOIOTHUSCKUX/ IMOITUOHATHHBIX
COCTOSIHMM  ansg  jpocTikeHuss dddexra  ycrmokoeHuss  (yCTpaHEHHS  AMOLMOHAIBHOM
HaNpPsHKEHHOCTH), P deKTa BOCCTAHOBICHUS (OCIabiIeHHs MPOSBICHUH yTOMIIeHUs), dddeKTa
aKTUBU3ALUHU (TIOBBIIICHUS ICUXO0()U3HOIOTHUYECKONH PEAKTUBHOCTH).

ITo3znaBarenbHbIe YV ]|

6. YMeHue omnpenensaTh MOHATHS, CO3[JaBaTh OOOOIICHHWS, YCTaHABIMBATh AHAJOTHH,
KJIACCU(UITUPOBATH, CAMOCTOSTEIIFHO BBIOMPATh OCHOBAHUS M KPUTECPUU JUISl KIIACCHU(PUKAIINH,
yCTaHAaBIUBaTh TMPUYMHHO-CIIECJACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE paccyXIeHue,
YMO3aKJIIOueHHE (MHAYKTHBHOE, JEAYKTUBHOE, TI0 aHAJIOTHH) U JIeiaTh BhIBOBI. OOyJaronuiics
CMOXKeET:

® T0I0MpATh CIOBA, COMIOJYMHEHHBIC KIFOYEBOMY CIIOBY, OMPEIEISIONINE eT0 MPU3HAKI
1 CBOICTBA;

e BBICTpaWBaTh JIOTMYECKYIO IIEMOYKY, COCTOSAIIYI0 M3 KIIOYEBOTO CIOBa H
COIIOTYMHEHHBIX MY CJIOB;

® BBHIIEIATH OOLIMI MPU3HAK JBYX WM HECKOJbKUX TMPEAMETOB WM SBICHUA U
OOBSCHATH HX CXOACTBO;

e OOBCAMHATH TPEIMETHI M SBICHUS B TPYNNBl IO ONPEACICHHBIM TPU3HAKAM,
CpPaBHMBATh, KIIACCU(PUIIMPOBATH U 0000IIaTh (DAKTHI U SIBICHUS;

® BBLIJICIATH SIBJICHUE U3 OOIIETO psijia APYruX sBICHUM;

® OmpenensiTh OOCTOSATENBCTBA, KOTOPBIC IPEIIIECTBOBAI BO3HHKHOBEHHUIO CBS3H
MEXIy SBICHUSMHU, U3 3TUX OOCTOSITETHCTB BBIACIATH OMpPEENSIONINe, CIIOCOOHBIE OBITH
MIPUYUHOW JJAHHOTO SIBIICHUS, BBISBIIATH IPUYUHBI U CIICJICTBUS SBJICHHUIA;

® CTPOHUTHb pacCyXJIE€HHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT
YACTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHWTH PAcCYXJCHHE HAa OCHOBE CPABHCHHS IPEIAMETOB W SIBJICHUW, BBIICISAS TPU
3TOM 0O0IIMe MPU3HAKH;

® u3Jarath MOJYYCHHYI WH(GOPMAIIMIO, WUHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoi
3aJauu;

® CaMOCTOSITENIFHO YKa3blBaThb Ha HH(POpPMAIHMIO, HYXKJAOIIYIOCS B TMPOBEPKE,



mpeasiaraTh ¥ MPUMEHSTH CIOCO0 MPOBEPKU JOCTOBEPHOCTH UH(DOpMALINH;

e BepOaTM30BaTh HIMOIMOHAIFHOE BIICUATIIEHUE, OKa3aHHOE HAa HETO HCTOYHUKOM;

® OOBACHATH SBICHHS, TPOIECCHl, CBSI3M W OTHOUICHHWS, BBISBISIEMBIE B XOJE
MO3HABATENILHON U UCCIIEIOBATENBCKOM AESITeNTbHOCTU (MIPUBOIUTH OOBSICHEHHE C M3MEHEHHEM
(bopMBI TIpeICTaBICHUS; OOBACHATD, ACTATU3UPYS WM 00001as; OOBIACHATH C 33JaHHOW TOYKH
3peHus);

® BBLIBIATh M HAa3bIBaTh IPUYMHBI COOBITHSA, SBICHHUSA, B TOM YHCJIE BO3MOKHBIC
/Hanbonee  BEpOATHBIE  MPUYHHBI, BO3MOXKHbIE  TOCIEACTBUSA  33JaHHON  IPUYUHBL,
CaMOCTOSITENIbHO OCYIIECTBIISISI IPUUUHHO-CIICICTBEHHBIN aHAJIN3;

e JenaTh BBIBOJA HA OCHOBE KPHUTHYECKOTO aHajdM3a pa3HBIX TOYEK 3pEHHS,
MOATBEPXKJIaTh BBIBOJ COOCTBEHHOM apryMeHTalMed WM CaMOCTOSITENIBHO MONy4YeHHBIMH
TaHHBIMU.

7. YMeHue coslaBaTh, MPUMEHITh U MPeoOpa30BBIBATh 3HAKH U CHUMBOJBI, MOACIU U
CXEMBI JJISl peHIeHUs] Y9eOHBIX U TIO3HABATENbHBIX 3a/1a4. OOyJatonIHiics CMOXKET:

e 0003Ha4YaTh CHUMBOJIOM M 3HAKOM MPEAMET W/UIIH SBJICHUE;

® OMNpeAeNsATh JOTMYECKUE CBS3U MEXIY MpeAMETaMU W/WIH SIBICHUSMHU, 0003HAYATH
JaHHBIE JIOTHYECKHE CBS3H C TIOMOUIBIO 3HAKOB B CXEME;

e Co03/aBaTh a0CTPaKTHBIN WK peabHBIN 00pa3 mpeaMeTa 1/ Win SBJICHHUS;

® CTPOHUTH MOJEIb/CXeMY Ha OCHOBE YCJIIOBUM 3a[jauM W/WJIH CIIOCO0a ee PEIICHUS;

e co3aaBaTh BepOaibHbIE, BEIICCTBEHHbIE M MH()OPMAIIMOHHBIE MOJEIHU C BBIACICHUEM
CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [UIsl ONpeesieHusl crnocol0a pelleHus 3a7add B
COOTBETCTBUU C CUTYyaLUEH;

e TpeoOpazoOBBIBATE MOJIENN C IENBI0 BBISBICHUS OOMIMX 3aKOHOB, OIPEIENISIONINX
JAHHYIO MPEIMETHYIO 00J1acTh;

® [EpPEeBOJUTH CIIOKHYIO IO COCTaBy (MHOTOACHEKTHYIO) HH(MOpMAIMIO U3
rpadgudeckoro uiau (opMaTM30BaHHOTO (CHUMBOJIBHOTO) TIPEACTABICHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBHS, UCTIPABIISITH WIM BOCCTAHABINBATH HEM3BECTHBIN
paHee ajropuTM Ha OCHOBE HUMEIOIIETrocsl 3HaHHS 00 OOBEKTE, K KOTOPOMY MPHUMEHSETCS
AIITOPHUTM;

® CTpPOMTH JI0OKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® aHAIM3UPOBATH/pedIECKCUPOBATH OMBIT Pa3pabOTKU U peain3alui y4eOHOTo MPOeKTa,
UCCIIE0OBaHMs (TEOPETUYECKOr0, 3MIMPUYECKOr0) Ha OCHOBE INPEUIOKEHHON MpOoOIeMHON
CUTYaIliH, IIOCTABJICHHOM 1eNTN W/WIIK 3aJJaHHBIX KPUTEPHEB OLIEHKU MPOIYKTa/pe3ynbTara.

8. CwmbicnoBoe uteHne. OOyJaromuiicss CMOXKET:

® HaxoIWUTh B TEKCTe Tpebyemyro HHPOpMaIruio (B COOTBETCTBHH C IEISAMH CBOEH
JEATEIIbHOCTH);

® OpHEHTHPOBATHCS B COJCPKAHWM TEKCTa, MOHMUMATh IIEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPHUPOBAThH TEKCT;

® YCTaHABJIHMBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUH, SIBIICHH, IPOIIECCOB;

® PpE3OMHPOBATH INIABHYIO HJICIO TEKCTA;

e TpeoOpazoOBbIBATh TEKCT, «IIEPEBOASH €ro B APYTyI0 MOJaIbHOCTh, MHTEPIPETUPOBATH
TEKCT (XYIOXECTBEHHBIH W  HEXYJOXXECTBEHHBIH — Yy4eOHBIH, Hay4yHO-IOIMYJSPHBIH,
nH()OPMAITMOHHBIN, TEKCT non-fiction).

9. Pa3BuTHe MOTHBAIMM K OBJIQJCHUIO KYJbTYpOM aKTMBHOI'O HCIIOJIB30BAHUS CIOBApEN
U JPYTHX MOUCKOBBIX cUCTeM. OOyJaronuiicss CMOXKET:

® OmpenensITh HeOOXOIMMBbIE KIIIOUEBbIE IIOMCKOBBIE CJI0OBA U 3aMPOCHI;
® OCYILIECTBIIATh B3aUMOJCHCTBUE C 3JIEKTPOHHBIMU TIOMCKOBBIMH CHCTEMAaMH,
CJIOBapsIMU;



e (QopmHpOBaTH MHOXKECTBEHHYIO BBIOOPKY U3 IOMCKOBBIX HWCTOYHHKOB IS
00BEKTUBU3ALINY PE3YJIBTATOB IIOMCKA;
® COOTHOCHTH IIOJIyYE€HHBIE PE3yJIbTaThl IOMCKA CO CBOEH 1E€ATENbHOCTBIO.

KovmmynnkaTusubie YY /I

10. YMeHue opranu3oBbIBaTh yUEOHOE COTPYAHHUECTBO M COBMECTHYIO JESTEIBHOCTD C
YUUTENEM U CBEpCTHUKAMU; pab0TaTh HHAUBUAYAIBHO U B TPYIIE: HAXOAUTH 00Iee pelieHHe 1
paspemnate KOHQIJIUKTHI HA OCHOBE COTJIACOBAHUS TIO3UIIMI M yueTa HHTEPECOB; (pOopMyITupoBaTh,
apryMEHTHUPOBATh U OTCTAaUBaTh CBOE MHeHHUE. OOyUaIONUICsI CMOXKET:

— ONPEIENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIBHOCTH;

— Wrpath ONpEAENICHHYIO POJIb B COBMECTHOH €ATEIbHOCTH;

— MpPUHUMATh MO3MUIMIO COOECeIHHKA, MOHMMAasl MO3UIMIO IPYTroro, pasiuyaTh B €ro
peun: MHEHUE (TOYKY 3pEHHs), JAOKA3aTeNbCTBO (ApTyMEHTHI), (PaKThl, TUIOTE3bI, AaKCHOMBEI,
TEOPUH;

— ONpeneNnsaTb CBOM JCHCTBHS W JEUCTBUS MapTHEpPa, KOTOPbIE CIIOCOOCTBOBAIU WIIU
MPENSITCTBOBAIMN MPOIYKTUBHON KOMMYHHUKAIUY;

— CTpPOUTH TO3UTUBHBIE OTHOIIEHHS B TIpolecce Yy4yeOHOW U MO3HaBaTENIbHOM
NS TENbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCHUH YMETh
BBIIBUTATh KOHTPApryMEHTHI, TepedpazupoBath CBOIO MbICHbL (BIaJIeHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KpUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPH3HABaTh
OMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— Tpeyiarath albTePHATUBHOE pelIeHHE B KOH(DIUKTHON CHTYyallny;

— BBIAENATH OOLIYI0 TOUKY 3pEHUS B AUCKYCCUU;

— JIOTOBapuBaThCi O TMpaBWJIAX M BOMpocax uis OOCYKIEHUS B COOTBETCTBUU C
IIOCTaBJICHHOW Iepe] TPYNION 3aa4eH;

— OpraHu30BBIBATH y4eOHOE B3aMMOJCUCTBHE B Tpynme (OmpenessTh OOIIUE IIENH,
pacnpenensaTs pojau, J0roBapyuBaThCs APYT € APYTOM H T. 11.);

— yCTpaHATh B paMKax Juajora paspbiBbl B KOMMYHHUKallUH, OOYCIIOBJICHHbIE
HEMOHUMAaHUEM/HEMIPUSITUEM CO CTOPOHBI COOECeNHMKA 3anadyd, (HOPMBI HIU COJACPIKAHUS
Jyanora.

11.  YMeHHe OCO3HAaHHO UCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeid
KOMMYHHMKAIUH ISl BBIPDAKEHUSI CBOUX YYBCTB, MBICJIEH M MOTPEOHOCTEH JUIsl MJIaHUPOBAHUS U
peryisiiud CBOEH AEATENbHOCTH; BIAJACHUE YCTHOW M MHUCbMEHHOW pPEYbl0, MOHOJOTUYECKOU
KOHTEKCTHOW peubto. O0YJarOmuiicss CMOXKET:

e OMpeAensaTh 3aJady KOMMYHHMKAIMM U B COOTBETCTBUU C HEW OTOMpaTh pedeBbie
CpEICTBa;

e 0TOUpATh U HUCIIOJIb30BATh PEUYEBBIE CPEJICTBA B MPOLIECCE KOMMYHUKALIUU C IPYTHUMHU
JOBMU (UAJIOT B Mape, B Majou TpyImre U T. 11.);

® T[PE/ACTAaBIATh B YCTHON WM NMUCHBMEHHOM (popMe pa3BepHYTHIH IUIaH COOCTBEHHOM
NEeSATENbHOCTH;

e coOnoAaTh HOPMBI MYyOMUYHON pedyH, perjaMeHT B MOHOJOIe U JHCKYCCHU B
COOTBETCTBUM C KOMMYHUKAaTUBHON 3a/1auei;

e BbICKa3bIBaTh M OOOCHOBBIBATh MHEHUE (CYXKICHHE) U 3allpallliBaTh MHEHUE MapTHEPa
B paMKax JUaJlora;

® [IPUHUMATh PELICHUE B XOJI€ AUAJIOra U COIJIACOBBIBATDH €r0 C COOECETHUKOM;

® (CO3[aBaTb IMCBMEHHBIE «KIMIIMPOBAHHBIE» W  OPUTMHAIbHBIE TEKCTBI C
UCTIOJIb30BaHUEM HEOOXOJAUMBIX PEUYEBbIX CPE/ICTB;

® JCIOJb30BaTh BepOAJbHBIE CPEACTBA (CpeACTBa JIOTUUECKOM CBSI3M) JAJIS BBIACIECHUS



CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHS;

® ICIIONB30BaTh  HEBepOaJbHbIE  CpPEACTBA  WIM  HarJIAHbIE  MaTepHallbl,
HOATOTOBJICHHBIE/OTOOPAaHHBIE IO PYKOBOJCTBOM YUUTEIIS;

e JenaTh OIEHOYHBIM BBIBOA O JOCTM)KEHHM LIEIM KOMMYHUKAIIMU HETOCPEICTBEHHO
MOCJIe 3aBEPIICHNUS] KOMMYHUKAaTUBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

12.  ®opmupoBaHME W pa3BUTHE KOMIIETCHTHOCTH B O0OJAaCTH WCIIOJIb30BaHHS
MH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHooru# (nanee — MKT). OOyuarommuiicss cMOXeT:

® [[CJICHANPABICHHO WCKaTh M  HCIIOJB30BaTh  MH()OPMAIMOHHBIE  PECYPCHI,
HEOOXOIMMBIE IS pelIeHus yIeOHbBIX U MPAaKTHUECKUX 3a1a4 ¢ nomouibio cpencts MKT;

® BBIOWpATh, CTPOWTH W WCIIONB30BaTh aIEKBATHYIO HH(MOPMAIIMOHHYIO MOJENb JUIS
nepeiauu CBOMX MBICJICH CPEeJCTBAMU €CTECTBEHHBIX U (DOPMANIbHBIX S3BIKOB B COOTBETCTBUU C
YCIIOBHSIMUA KOMMYHHKAIIHH;

e BBHIIENIATh MH(GOPMALMOHHBIN aCHEKT 3aJadd, ONepUPOBaTh JTaHHBIMH, HCIOJIb30BaTh
MOJIEJIb PELICHUS 3a1a4H;

® JCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH (BKJIIOYAs BBIOOP aJEKBATHBIX 3a/laue
MHCTPYMEHTAJBHBIX  MPOTPAaMMHO-AMIAPAaTHBIX CPEICTB W CEPBUCOB) JUIS  pEIICHHS
MHPOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX YYEOHBIX 3a/a4, B TOM YHCIIE: BBIYHCIICHUE,
HalMCcaHue NMMCEeM, COUMHEHHH, TOKIJIAI0B, pe)epaToB, CO31aHHe PE3CHTAIUN | Jp.;

® JCIIOJIB30BaTh HH(POPMAIIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM.

Ilpeomemmnuie:

Harnsanas reomerpust
Boinycknuk nayuumca:

D) pacno3HaBaTh Ha 4epTeX aX, PUCYHKAX, MOJENIAX U B OKPYXKAIOIIEM MHUpPE IUIOCKUE U
MPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;

2) pacrno3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapaiieNenurneia, IpaBuIbHON MHpaMuUIbL,
LIUJIMHIPA U KOHYCA;

3) ompenendaTh MO JHWHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JHMHEHHBIE pa3Mepbl CaMou
¢burypsl 1 Ha060pOT;

4) BBIYUCIATH 00BEM MPSMOYTOJILHOTO MapaiesIenunea.
Boinycknuk noayuum 603M03CHOCb HAYYUMbCA:

5) BBIUMCHATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTYp, COCTABIEHHBIX W3
NpsAMOYT'OJIBHBIX MapaJlJICIICIIUIICIOB,

6) yriiyOuTh U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpax;

NPUMEHATh  IOHATHE  Pa3sBEPTKU  JUId  BBIIOJHEHUS  IPAKTUYECKUX  PACUETOB.

I'eomeTpuueckue purypsi
Buinycknuk nayuumes:

1) monp30oBaThes SA3BIKOM T€OMETPUHM Ul ONUCAHUS MPEAMETOB OKPYKAIOIIEro MUpa M HX
B3aMMHOT'O PACTIOJIOKEHHS;

2) pacno3HaBaThb M M300pakaTh Ha 4YepTeXkax M PHUCYHKaX IeoMeTpudeckue (GUrypsl u ux
KOH(UTypaluy;

3) HaXOAWUTh 3HAYCHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M UX OTHOILIEHMS, FPAJyCHYIO Mepy
yrioB ot 0 1o 180°, mpuMeHsis ornpesieneHns, CBOMCTBAa U NPU3HAKU GUTYpP U UX 3JIEMEHTOB,
OTHOUIEHUS pUryp (paBeHCTBO, 0J00KME, CUMMETPHH, TIOBOPOT, NapajlIe/IbHbIN MEPEHOC);

4) omnepupoBath Ha 0a30BOM ypOBHE TOHSATHIMH T'€OMETPHUECKUX QUTYD;

5 omepupoBaTh C Ha4YaJIbHBIMU MOHSATUSMHM TPUIOHOMETPUH U BBINOJHATH 3JIEMEHTapHbIC
oreparyy HaJ GyHKIUSIMH YIJIOB;

6) pemath 3aJaud Ha J0Ka3aTeIbCTBO, ONUPAsACh Ha M3y4YEHHbIE CBOWcTBa ¢Quryp u
OTHOILIEHUW MEXJy HUMH U MIPUMEHSISI H3YUYSHHBIE METOIBI I0KA3aTEIbCTB;



7) peulaTh HECTIOXKHBIC 33714l Ha IOCTPOEHUE, IPUMEHSIs OCHOBHBIE aJITOPUTMBI IIOCTPOEHHUS C
MIOMOIIBIO LUPKYJS U JTUHEHKY;

8 pewarbh MIAHUMETPUYECKHE 3alaud Ha HAXOXKJIEHHE TIEOMETPUYECKHX BEIMYMH I10
oOpasaM WM aIrOpuTMaM, pellaTh MNpPOCTEHIIME TUIAHUMETPHYECKUE 33/1aud B
MPOCTPAHCTBE.

9 wu3BNeKaTh MHPOPMALMIO O TEOMETPHUYECKUX (HUTypax, MPEJCTaBICHHYIO Ha YepTeKax B
SIBHOM BHJIE;

10) mpuMeHATh 7Sl pelIeHUs 3a/1a4 reoMeTpuYecKkrue (haKThl, €CIIU YCIOBUS MX NPUMEHEHUS
3aJlaHbl B SIBHOU (opme;

BuinyckHuk noayuum 603mMoNCHOCIb HAYUUMBCA:

1) oBnageTb METOJAMM peIIeHHs 3a/Jady Ha BBIYUCICHHMS M J0Ka3aTeNbCTBA: METOAOM OT
NPOTHBHOTO, METOJOM TOAO0OMSA, METOIOM TIepedopa BapHaHTOB W METOJIOM
TeOMETPHUYECKUX MECT TOYEK;

12) mpuoOpecTy ONBIT MPUMEHEHHS aIreOpandecKoro U TPUTOHOMETPUIECKOTO anmapara u uuei
JBYKEHUSI TP PEILICHUH T€OMETPUUYECKUX 3ajiay;

13) oBnaseTh TPagUIIMOHHOM CXEMOM pelIeHMs 3aJad Ha MOCTPOEHHE C MOMOIIBI0 LUPKYIS U
JMHEWKU: aHaJu3, IIOCTPOEHUE, JOKA3aTeNbCTBO U UCCIIEI0BAHHE;

14) nayuuThbCs peliaTh 3aJaud Ha IMOCTPOEHUE METOJIOM T'€OMETPUYECKOTrO0 MeCTa TOYEeK U
METOAO0M NMOA00US;

15 mpumoOpecTH ONBIT WCCIENOBAaHHUA CBOMCTB IUIAHUMETPUYECKHX (QUTYp C ITOMOIIBIO
KOMITbIOTEPHBIX IPOTPaMM;

16 mpuoOpecTH OMBIT BHITIOIHEHUS MPOEKTOB 110 TeMaM: «['eomeTpuyeckue nmpeodpa3zoBaHus Ha
ockocTn», «IloctpoeHune oTpe3koB no Gpopmyner;

17) HayuuTHCS WCHOJIH30BATH CBOWCTBA TEOMETPUYECKUX (HUTYp IUTS PEIICHHUS TUIOBBIX 33734,
BO3HHKAIOIIUX B CUTYalUsIX MOBCEAHEBHOM KHU3HM, 337a4 MPAKTHUECKOTO COJIEPKaHMUS.

OTHOICHNS
Buvinycknuk nayuumca:
1) onepupoBath Ha 6a30BOM YpPOBHE MOHATUAMU: PABEHCTBO (DUTYp, paBHbIE (PUTYpPHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTh MPSAMBIX, YIVIBI MEXIY
NPSMBIMH, IEPIEHIUKYIISAP, HAKIOHHAS, TPOEKIIHS.
Buinycknuk noayuum ¢03mM0MHCHOCHMb HAYYUMbBCA:
2) WCIONB30BaTh OTHOUIGHUS JUISL PELICHUs MPOCTEHIIMX 3a1ady, BO3HMKAIOIUX B
pEaNbHOM KU3HH.
I'eomeTpuueckue nMocTpoeHust
Bovinycknuk nayuumcs:
1) nzo0pakaTb TUIIOBBIE IUIOCKHE (QUTYpBl U (DUTYpHl B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
MHCTPYMEHTOB.
Boinycknuk noayuum 603mMoiucHOCHMb HAYYUMBCA:
2) BBIIOJHATH NPOCTENUIINE TOCTPOSHHUSI HA MECTHOCTH, HEOOXOAMMBIE B peaIbHON KU3HU.

I'eomeTpHueckue npeodpa3oBaHus
Buvinycknuk nayuumes:
1) ctpouts QUrypy, CAMMETPUYHYIO TaHHOK (UType OTHOCUTEIHHO OCH M TOUYKH.
BoinyckHuk noyuum 603moxcHOCHb HAYUUMBCA:
2) pacrio3HaBaTh JBM)KEHUE O0BEKTOB B OKPYKAIOIIEM MHUpE; CHMMETPUYHbIE (PUTYpHI B
OKpY)KaIOIIeM MHPE.

H3mepenne reomeTpuyecKux BeJMYUH
Buinycknuxk nayyumcsa:
1) ucnonp30BaTh CBOWMCTBA M3MEPEHHs [UIMH, TUIOMIAJIEH M YIJOB NPHU pEUICHUM 3ajady Ha



HaXO0XJEHHUE IJIUHBI OTPE3Ka, JAJIMHBI OKPYKHOCTHU, AJIUHBI TyTH OKPYKHOCTH, TPalyCHOMN
MeEpBHI yIIa;

2) BBIUUCHATH IJUHBI JMHEHHBIX 3JIEMEHTOB (PUTYp U WX YIUIbI, UCTIONB3Yysd (HOPMYIbl IJTHUHBI
OKPY>KHOCTH ¥ JUIUHBI AYTH OKPY>KHOCTH, GOPMYJIBI TUTOIIANCH Guryp;

3) BBIUMCHATH IUIOMIAAM TPEYTOJIHHUKOB, MPSIMOYTOJIBHHUKOB, MapasieIorpaMMOB, Tpareuu,
KPYTOB U CEKTOPOB;

4) BBIYUCIATH ATUHY OKPYXHOCTH, JUIMHY AYTU OKPY>KHOCTH;

5) pemath 3a7a4u Ha JOKA3aTEIBCTBO C UCMOIB30BaHUEM (DOPMYII UTMHBI OKPYKHOCTH U JIJTHHBI
IYTU OKPYXHOCTH, (hopMyI Tuiomaaent puryp;

6) pemath NPAKTUYECKUE 3a/a4M, CBS3aHHBIE C HAXOXJACHHEM TE€OMETPUUYECKUX BEIHUYUH
(ucronp3yst MpU HEOOXOAMMOCTH CIPABOYHUKH U TEXHUUECKUE CPEJICTBA);

7) BBITIONHATH U3MEPEHUE JJIUH, PACCTOSHUM, BEIMYUH YIJIOB, C TIOMOIIbIO HHCTPYMEHTOB IS
W3MEpEHUH IJINH U YTJIOB;

8) mpumeHsATh GOpMyIBI IEPUMETPA, IJIOMAIN U 00BbeMa, IUIOIIAA TTOBEPXHOCTH OTAEIBHBIX
MHOTOTPaHHHUKOB NP BBIUUCIICHUAX, KOT/Ia BCE JaHHBIE UMEIOTCS B YCIIOBUU;

9) npumenate Teopemy Iludaropa, 0a30BbIE TPUTOHOMETPUYCCKUE COOTHOIICHUS JUIS
BBIYMCIICHUSI ITMH, PACCTOSHUM, IIIOMIAAeH B MPOCTEHIINX CIIydasx.

Boinycknuk noayuum 603moxucHOCHMb HAYYUMbCA:
10) BbMUMCHATH MIOmMAAM (GUTYpP, COCTAaBICHHBIX W3 JBYX WM Ooyiee MPSIMOYTOJbHUKOB,
napaiesorpaMMoB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
11) BBIYMCHATH MJIOLIAAM MHOTOYTOJIBHUKOB, MHCIOJb3Ysl OTHOLIEHHUS PAaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;
12) mpuoOpecTy ONBIT MPUMEHEHHS aNreOpandeckoro U TPUrOHOMETPUYECKOTO ammnapara u
uel IBY)KEHUS MPU PEICHNH 33a]1a4 Ha BBIYMCICHUE TUIOIIAIell MHOTOYTOJIbHUKOB.
13) BBIYMCIIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYaLUsX, IUIOIIAIM B IPOCTEUIINX
clly4yasiX, IpUMEHATh (POpMYJIbl B MPOCTEHIINX CUTYyallUAX B IIOBCEIHEBHON KU3HU.

Koopaunatsi
Boinycknuk nayuumces:
BBIUHCTIATH AJTUHY OTpe3Ka MO KOOpPAMHATAM €ro KOHIIOB; BBIYHCIATH KOOPAMHATHI CEPEIUHBI
OTpe3Ka;
UCIIOJI30BaTh KOOPAWHATHBIN METO AJI U3YyYEHUSI CBOWCTB MPSAMBIX U OKPYKHOCTEH;
OTIPECTIATh TMPUOIMKCHHO KOOPJIWHATHI TOYKH 10 €€ H300paKEHUI0 Ha KOOPJIHHATHOM
IUIOCKOCTH
BuvinyckHuk noayuum 603M0MCHOCIb HAYUUMBCA:
OBJIaJIETh KOOPJAUHATHBIM METOJIOM PEIICHHUS 3a/1a4 Ha BHIYHMCICHUE U JOKA3aTeIbCTBO;
HpI/IO6peCTI/I OIIBIT UCIIOJIB30BAHUS KOMHI)IOTepHLIX nporpaMM JIA aHaJIn3a 4YaCTHBIX cnyqaeB
B3aMMHOTO PACTIOJIOKEHUS OKPY>KHOCTEH U MPSIMBIX;
IIPUOOPECTHU OMBIT BBINOJIHEHUSI MTPOEKTOB Ha TeMy «lIprMeHeHne KoOpIMHATHOTO METOAA MPHU
pEeIlIeHUN 3a/1a4 Ha BEIYHMCIICHUE U JOKa3aTeIbCTBOY.

BexkTopsl

Buinycknuk naywumesa:

1) omepupoBaTh C BEKTOpPaMHU: HAXOAWUTb CYMMYy M Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUThb BEKTOpP, PABHBIM IPOMU3BEIACHHUIO 33JaHHOIO BEKTOpa Ha
4HCJIO;

2) HaxXOqUuTh AJIA BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: JJIMHY BEKTOpA, KOOPAWHATEI CYMMBI U
pa3sHOCTH JABYX M 0OoJjiee BEKTOPOB, KOOPAMHATHI IPOU3BEIEHHS BEKTOpa Ha YHUCIIO,
MIPUMEHSISA npu HEOOXOAUMOCTH COYETaTEIbHBIN, IIEPEMECTUTEIBHBII 5
pacnpenenuTeNbHbIN 3aKOHBI,



3) BBIUKCIATH CKAJKIPHOE IPOM3BEICHHE BEKTOPOB, HAXOAUTH YIOJI MEXIY BEKTOpaMH,
YCTAaHABJIMBATh MEPIEHINKYISIPHOCTD MPSMBIX.

Buvinycknuk nonyuum 603MOMCHOCHb HAYUUMBCA:

4) oBiageTh BEKTOPHBIM METOJOM JJIsl PEIIECHU 3a7a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBO;

5) npuoOpecTH ONBIT BBINOJHEHUS MNPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTrO
METOJa IIPU PEUICHUU 3a1a4 Ha BBIYUCIICHUE U J0KA3aTEIbCTBOY.

COJAEP)KAHUE KYPCA

Harasianas reomerpusi. Harmsigaeie mpeacTaBieHus o MpOCTPAaHCTBEHHBIX (UTypax: KyoO,
napajjieNienune], mpu3Ma, NOupamuaa, Imap, cdepa, KOHyC, ImnuHAp. M3o0paxeHue
MPOCTPAaHCTBEHHBIX  uryp.  [lpumepsl  cedeHwil. Muororpanauku.  [IpaBunbHbIe
MHOrorpaHHuku. [Ipumepsl pa3BEpTOK MHOTOrpaHHUKOB, IUJIMHPA U KOHYCA.

[Tonsatue 06bEMa; enuauIBI 00bEMa. OOBEM MPAMOYTOJILHOTO MMapajuiesienuIiea, Kyoa.

I'eomerpnueckne ¢purypsl. [Ipsmsie u yrusl. Touka, npsMas, miockocts. OTpe3ok, yd.
VYron. Buael yrinos. BepTrkanbHble 1 CMEXHBIE YIibl. buccekTpuca yria.

[TapannensHele U nepecekaromuecs npsmsle. [lepnennukynsapusie npsmsle. Teopemsl o
NapajuIeIbHOCTH U NMEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHauKkynsp M HakJIOHHAas K HPSAMOM.
CepenMHHBIN NEPIICHANKYIISIP K OTPE3KY.

l'eomerpuueckoe Mmecto Touek. CBoiicTBa OHCCEKTPHUCHI yIila M CEPEAMHHOIO
NIEPIIEHIUKYIIApaA K OTPE3KY.

TpeyronbHuk. BpicoTa, Meauana, OHCCEKTpuca, CpeOHSS JIMHUSA TPEYroJbHHKA.
PaBHOOe1peHHbIE 1 PAaBHOCTOPOHHUE TPEYTOJbHUKHU; CBOMCTBA M NMPHU3HAKK PAaBHOOEIPEHHOTO
TpeyrosbHuKa. [Ipu3Hakm  paBeHCTBAa  TPEYrOJbHHUKOB. HepaBEeHCTBO  TpeyroJibHMKA.
CooTHoIIEHUST MEXly CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.

Cymma yriioB TpeyroibHuKa. BHemHue yrisl TpeyronbHuka. Teopema ®aneca. [lonodue
TpeyroapHukoB. Ilpu3Haku mogobus TpeyroiabHukoB. Teopema Iludaropa. Cunyc, KocuHyc,
TAQHI'€HC, KOTaHT€HC OCTPOro Yyrja HpsIMOYTOJIbHOTO TpeyrosibHHKa u yriaoB ot 0 nmo 180°;
IIPUBEICHUE K OCTpOMYy yrily. PemeHue mNpsAMOYrojapHBIX TpPEyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHI€HC, KOTaH-
TEHC OJHOTO M TOro ¢ yria. PenieHne TpeyroJbHHUKOB: Te€OpeMa KOCHHYCOB U TEOpeMa
CHUHYCOB. 3aMey4aTeIbHble TOUYKH TPEYTOJIbHUKA.

UYerpipéxyronpauk. [lapamuenorpamm, €ro cBOMCTBa M INpuU3HAaKkU. [IpsMOYrosnbHUK,
KBaJpaT, poMO, X CBOMCTBA M MPHU3HAKK. Tpamnenus, CpeaHss JHHUS TPANCINH.

MHoroyronpHuk.  Bbeimykibie  MHoOroyronbHMkdM.  CymMma  yIiIoB  BBIIYKJIOTO
MHOTrOyrojbHuKa. [IpaBuibHbIE MHOTOYTOJIbHUKH.

OxpyxHocts u kpyr. Jyra, xopna. Cekrop, cermeHT. LleHTpaibHBIN yros, BIMCAHHBIN
yroJj, BEJIMYMHA BIMCAHHOIO yrila. B3amMHOE pacrosiokeHue NpsMOMl M OKPYKHOCTH, JABYX
OKpykHOcTel. KacaTenbHas U cexynias K OKpy>KHOCTH, MX CBOMCTBa. BrincanHble U onucaHHbIe
MHOTOYTIOJIbHUKU. OKpY>KHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OKPY)KHOCTb, OIMCAHHAs OKOJIO
TpPEYrojbHUKa. BrincaHHble ¥ ONMCaHHBIE OKPY>KHOCTH NMPABUIIBHOIO MHOTOYTI'OJIbHUKA.

I'eomerprueckue npeodpazoBanus. [lorsrtue o paBenctse ¢uryp. [loHaTHe O IBMKEHUH:
oceBas W LEHTpalibHash CUMMETPHH, MapajliesIbHBIA nepeHoc, noBopoT. IlonsaTne o momoOuum
buryp u roMoTeTHH.

[ToctpoeHnss ¢ NOMOIIBIO LUPKYJIS M JUHEHKUM. OCHOBHBIE 3aJaud HAa TOCTPOEHUE:
JIEJICHUE OTpe3Ka IMOI0JIaM; IIOCTPOCHUE yIiia, PABHOIO JAHHOMY; IIOCTPOECHHUE TPEYTrOJIbHUKA IO
TpEM CTOpPOHAM; IMOCTPOCHHME MEPIEHAMKYNIsIpa K MPsIMOM; MOCTPOCHHE OMCCEKTPHUCHI YIJIa;
JIEJICHUE OTpE3Ka Ha n-PaBHBIX YacTEH.

Pemenne 3amauy Ha BBIYMCIEHHUE, J0KA3aTE€IbCTBO M IIOCTPOEHUE C HCIOJIB30BAHUEM
CBOWCTB M3Y4YECHHBIX UTYP.



HN3mepenne reomerpuyeckux BeJW4HH. /lnHa oTpe3ka. PaccrosHue OT TOukH 10
npsAMOM. PaccTosiHre MexXay napayienbHbIMU MPSIMBIMH.

[TepumeTp MHOTOYTOJIbHHUKA.

JliiHa OKpY>KHOCTH, YUCJIO T; JUIMHA AYTH OKPYKHOCTH.

I'pamycHas Mepa yria, COOTBETCTBHE MEXIY BEIMYMHOM LIEHTPAJIbHOIO yria M JUIMHOU
IYT'H OKPY>KHOCTH.

[Tonstne momanu miockux ¢uryp. PaBHOCOCTaBI€HHBIE M PaBHOBEIHMKHE (UTYpHI.
[Tnomane npsimoyronbHuka. [Inomaau napannenorpamma, TpeyrojabHuka u Tpanenuu. [Inomansb
MHoroyrojgbHuka. [lnomans kpyra u miaomans cekropa. COOTHOIIEHHE MEXIy IJIOMIAIIMU
NMOJ00HBIX (uUTyp.

Pemenne 3amau Ha BBIYMCICHHE M JIOKA3aTENbCTBO C HCIOJIB30BAHUEM M3YYEHHBIX
dbopmyL.

Koopaunatel. YpaBHeHue npsamoil. Koopaunatel cepeaunbl  oTpe3ka. Dopmyna
paccTOsSHUS MEXy IBYMSI TOUKaMU IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTtopsbl. [nuHa (Moxynb) BekTropa. PaBeHcTBO BekTOpoB. KosumnHeapHble BEKTOpBI.
Koopaunatel BekTopa. YMHOXEHHE BEKTOpa Ha YMCIIO, CyMMa BEKTOPOB, Pa3JI0KEHHUE BEKTOpa
0 JIBYM HEKOJUIMHEapHbIM BeKTopaM. CKaIsipHOE IPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIe MOHATHSA. MHOXECTBO, AJIEMEHT MHOXKECTBA. 3aJlaHue
MHOXECTB MEPEUYMCICHUEM »JJIEMEHTOB, XapaKTEPUCTHUECKUM CBOUCTBOM. IloaMHOXECTBO.
OObeMHEeHHE U TIEpeceueHNEe MHOKECTB.

daeMeHTbl  Joruku. OnpeneneHue. AKCHOMBI M TeopeMbl.  Jl0OKa3aTelbCTBO.
JlokazatenbCTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHou. [Ipumep u KOHTpIpUMep.

[ToHsiTHE O PaBHOCWIBHOCTH, CJIE€JOBAHUH, YNOTPEOJIEHHE JIOTHUECKUX CBS3OK ecau ...,
Mo ..., 8 MOM U MOJbKO 8 MOM Cly4ae, JOTUYECKUE CBSA3KH U, Ulu

I'eomeTpusi B ucropuueckom pasputuu. Ot 3emiuemepus k reomerpuu. Iludarop u ero
mkona. Panec. Apxumen. [locTpoeHue npaBUIBHBIX MHOTOYIOJbHUKOB. Tpucekuus yria.
KBanparypa kpyra. YaBoenue kyoa. Victopus uucna n. 3onotoe ceuenue. «Hauana» EBkinuaa.
JI. Oitnep. H. U. JlobaueBckuii. Mcropust naroro nocrysara.

N300peTeHre MeToa KOOpIMHAT, MO3BOJISIOIIEr0 NEPEeBOIUTh T€OMETPUIECKHE OOBEKTHI
Ha s3bIKk anreOpel. P. Jlexkapt u II. ®epma. Ilpumepsl pazauyHbIX CHCTEM KOOPAMHAT Ha
IUIOCKOCTH.

3aHATHA IPOBOJATCS B CIEAYIOUX (popMax: ypoK, JIEKIUs, TPAKTUKYM, SKCKYPCHSL.

OcHOBHBIE BH/bI 1eSITEILHOCTH YYAIIUXCS NPH H3YYeHUH Kypca reomeTpuu 7-9 Ki.:

e Cnymanue oObSCHEHUHN yUUTES.

o CrnymaHue U aHanu3 BBICTYIJICHUH CBOMX TOBapUILEH.

o CamocrosTenbHas paboTa ¢ yUeOHUKOM.

e PaboTta ¢ Hay4yHO-TIOMYJISIPHOI TUTEPATYPOIi;

e OTt060p U cpaBHEHHUE MaTepHalia MO HECKOIbKUM UCTOUYHUKAM.
o Hanucanue pedepaToB u 10KIaI0B.

e BrIBOJ M T0KA3aTENBCTBO (DOPMYIL.

e Amnanu3 ¢hopmyi.

o PelieHue TEKCTOBBIX KOJMYECTBEHHBIX U KAUECTBEHHBIX 3a]1a4.
e Cucremarnzanus yueOHOrO MaTepHaa.

o HalGmogenue 3a 1eMOHCTPALIUSIMH YIUTEIS.

e Amnanu3 rpadukoB, TabIUII, CXEM.

o (OObsAcHeHHE HAOIIOMAEMBIX SIBICHUHN.

e AHaynu3 npoOJEeMHBIX CUTyalUH.

o Pemienue sxcriepuMeHTaNIbHBIX 33a4.

o Pabora ¢ pa3naToYHBIM MaTepUaIOM.

o l3MepeHne BEIMUYUH.

o BrmonHaenue paboT mpakTuKyma.



[TocTpoeHune runore3sl Ha OCHOBE aHAIM3a UMEIOLIMXCS JaHHbIX.
MoaenupoBaHie U KOHCTPYUPOBAHHUE. .
XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YYEBHOMU JEATEJIBHOCTH

7 Kiacc
Ne Tema ypoka Kou- XapaKTepUCTHKA OCHOBHBIX BUI0B
ypoka BO | JeATeJIbHOCTH YUEHHUKA (HA YPOBHE YUeOHBIX
4acoB AecTBUil)
Pa3zoen 1: Hauanvusle . OOBACHATH, YTO TAKOE OTPE30K, JIyY,
2eomempuueckue ceedenusn - 10 u yro, Kakue (pUrypbl Ha3bIBAIOTCS paBHBIMH, KaK
1. [Tpsimasi 1 OTpe30K 1 CPaBHHUBAIOTCS U U3MEPSAIOTCSA OTPE3KH U YTJIbL,
2. Jly4 1 yron. 1 *  4TO TAaKoe rpajlyc 1 rpajycHas Mepa yria,
3 CpaBHEHHE OTPE3KOB H yIioB, | 1 KaKOF YroJl Ha3bIBACTCS MPAMBIM, TYIIBIM,
4. l3MepeHue OTpe3KOB U yIioB. | 3 OCTPHIM, PasBEPHYTEIM,
. YTO TaKOE Cepe/inHa OTpe3Ka U
5. CMesxHbIE 1 BEPTHKAIIbHBIC 1 | GuccexTpuca yria, kakue yribl Ha3bIBAIOTCS
YTJIBL. CMEXHBIMU U KaKue BEPTUKAJIbHBIMH;
6. [leprieH MKy IApHBIC MpsIMBbIC. 1 . (bopMynHpoBaTh U 0OOCHOBHIBATH
Permenue 3amad no YTBEPKACHUS O CBOMCTBAX CMEKHBIX U
7. teme:"HauanbHbie 1 BEPTHKAIBHBIX YIJI0B; OOBSICHATH, KAKHE MPSMbIC
reoMeTpUYeCcKHe CBECHUS " HA3bIBAIOTCS NEPIICHINKYISPHBIMU;
. dbopMynpoBaTh 1 000CHOBHIBATH
YTBEPKACHHUE O CBOMCTBE ABYX MPSAMBIX,
KonrtponbHas padora Nel mo NEPIEHANKYJIAPHBIX K TPEThEH;
8. teMe "HavanbHbie 1 . n300paxaTh U paclo3HaBaTh yKa3aHHbIE
r€OMETPUYECKHE CBEACHUS . npocTeimme GUrypsl Ha YepTekax;
pelaTh 3aJa4u, CBI3aHHbIE C STUMU
MPOCTEHIIUMU (HDUTYPAMH.
Pazoen 2: Tpeyzonvnuxu - 17 u e OOBACHATH, Kakas (HUrypa Ha3bIBACTCS
TPEYrOJIbHUKOM, YTO TAKOE BEPIIHHbI, CTOPOHBI,
L. Tpeyronbruk. 2 | yruIBl U HIEpEMETp TPeyroIbHHUKA,
e  KakoM TPeyrojJbHUK Ha3bIBACTCS
7 [IepBbIii NpU3HAK PABEHCTBA | paBHOOEIPEHHBIM, U KaKOH paBHOCTOPOHHHM,
TPEYrOJIbHUKOB. KaKHe TPeYroJbHUKU Ha3bIBAIOTCS PAaBHBIMU;
e u300pakaTh U PACMO3HABATH HA YEPTEKaX
3. [leprieHAUKYNIAP K MPSIMOH. 1 | TpeyrosbHHUKH U MX 3IIEMEHTHI; (POPMYITHPOBATH
U JI0Ka3bIBaTh TEOPEMBI O MTPU3HAKAX PAaBEHCTBA
4 Menuanbl, OUCCEKTPUCH] U | | TpeyrombHuKoB;
BbICOTBI TPCYT'OJIbHHKA. e OOBSCHSATH, UYTO HA3bIBACTCS
NEPIEeHIUKYISIPOM, TPOBEIEHHBIM U3 JTaHHOM
5 CaolicTBa paBHOOEAPEHHOTO | |TouKu K JAHHOU MIPSIMOI; (hOPMYITHPOBATH U
TPEYTrOJIbHUKA. JIOKa3bIBaTh TEOPEMY O MEPIIEHANKYISAPE K
- - IPSIMO;
6. BTopoii ¥ TpeTHH NPU3HAKK 4  |0OBACHATH, KAKUE OTPE3KH HA3BIBAKOTCA
[PaBCHCTBA TPCYTI'OJIbHUKOB. MeIaHOH, OUCCEKTPUCON U BBICOTON
7 OKpYHOCTD, | [tpeyrombHuKa; bopMynupoBaTh U AOKA3bIBATH

TEOPEMBI O CBOKMCTBAX




ITocTpoenue nupkysnem u
nuHenkou. [Ipumepsl 3a1a4d Ha
IIOCTPOCHHE.

Konrpomnsnas padora Ne2 o
teme "TpeyrosbHUKH".

e PaBHOOEIPEHHOIO TPEyrojbHUKA; peIaTh 3a-
Jlauu, CBSI3aHHBIE C IPU3HAKAMU PaBEHCTBA
TPEYroJbHUKOB U CBOMCTBAMH PaBHOOEIPEHHOTO
TPEYTrOJIbHHKA;

(bopMyIHpOBaTh OIpeeIEHNE OKPYKHOCTH;
OOBSICHATB, YTO TaKOE IEHTP, PATUYC, XOp/aa U
JMaMeTp OKPY>KHOCTH; pelaTh npocTeiiue
3aJjauu Ha NOCTPOECHUE (IIOCTPOEHUE yIIIa,
PaBHOI'O JaHHOMY, IOCTPOEHHUE OUCCEKTPUCHI
yria, IOCTPOEHHUE NMEPIEHIUKYISIPHBIX MPSIMBIX,
MIOCTPOEHUE CepeIMHBI OTpe3Ka) U boee
CJIO’KHBIE 3aJ]aui, UCIOJIb3YIOIINE YKa3aHHbIE
IPOCTENIINE; CONOCTABIATh NOTYYEHHBIN
pe3ynbTaT C YCIOBHEM 3ajauy; aHAIU3HPOBATh
BO3MOYKHBIE CITy4au

Pazoen 3: Ilapannensnoie npamevie -

134

Onpenenenne napauieaIbHOCTU
MIPSIMBIX.

[Ipy3HaKy napajieIbHOCTH
NIBYX NPSMBIX.

006 akcroMax reoMeTpHH.
AKCHOMa IapajiesIbHbIX
[PSIMBIX.

Teopemsl 00 yriax,
00pa30BaHHbBIX JBYMs
napasieNbHBIMU MPSMBIMU H
CEKYILEH.

KonTtponbhas padota Ne3 mo
teme "[lapannenbHble
npsiMbie’.

e  QopMyIupOBaThH ONpECICHHE
HapauIeIbHBIX MIPSIMBIX;

® OOBSACHATH C IOMOUIBIO PUCYHKA, KAKHE
yII1B1, 00pa30BaHHBIC TIPU TIEPECCUCHUN
IBYX TPSIMBIX CEKYILEH, Ha3bIBAIOTCS
HAKPECT JISKAIIMH, KaKnue
OJTHOCTOPOHHHMH H KaKHE CO-
OTBETCTBEHHBIMU;

e (GOpMyIHPOBATH U TOKA3bIBATh TCOPEMBI,
BBIpA)KAIOLIHE MIPU3HAKY MApaICIbHOCTH
IBYX HPSAMBIX;

® OOBACHATH, YTO TAKOE AKCHOMBI
T€OMETPHH U KaKUEe aKCHOMBI yXKe
UCIIONIb30BAJIMCH paHee; POPMYITHPOBATH
aKCHOMY TMapajuICIbHBIX MPSMBIX U
BBIBOJIUTH CIIC/ICTBHS U3 HEE;
(bopMynHpOBaThH M TOKAa3bIBATH TEOPEMBI O
CBOMCTBaX MapauleibHBIX MPSIMBIX,
oOpaTHBIE TeopeMaM O MpU3HaAKax Ma-
PaJUICIIEHOCTH, CBSI3aHHBIX C HAKPECT
JIKAIIUMHU, COOTBETCTBEHHBIMU H
OJJTHOCTOPOHHHMMHU YTJIaMH, B CBSI3H C 3TUM
OOBSICHATB, YTO TAKOE YCIOBUE H
3aKJIFOYCHHE TEOPEMBI, KaKasi TeopeMa
Ha3bIBACTCSl OOPATHOM 1O OTHOIIECHHUIO K
TaHHOM TeopeMe;

e OOBSICHATH, B YEM 3aKIIIOYAETCS METOJ
JI0Ka3aTeIbCTBA OT MPOTUBHOTO:
(bopMynHMpoBaTh M JOKa3bIBATh TEOPEMBI
00 yriax ¢ COOTBETCTBEHHO
napajieIbHBIMU U IEPIIeHANKYIIPHBIMU
CTOPOHAMM; IPUBOJUTH TIPHMEPEI
UCTIOJIb30BAaHUS 3TOTO METO/IA; PeIaTh
3a7a4M Ha BBIYHMCIICHUE, JOKA3aTeIbCTBO U
MIOCTPOCHHE, CBSI3aHHBIE C




IIapaJUICIbHBIMIT TTPDAMbIM



8 ki1ace

Ne Tema ypoka KoJu-Bo XapakTepuCcTHKA OCHOBHBIX BU/0B
ypokKa 4acoB AesITeJIbHOCTH YYCHUKA (Ha YPOBHE
yueOHBIX J1eiicTBHIA)
Pazoen 1: Yemuvipéxyzonvnuku. - 14 u e  OOBACHATH, YTO TAKOE JJOMaHas,
1. [ToBTOpEHUE. 2 MHOTOYT'OJIbHUK, €TO BEPILINHBI, CMEKHBIE
5 MHOTOYTOTBEHHUK. BRIMyKITbIii { CTOPOHBI, TUaroHayu, n300paxars u
MHOTOYT'OJIbHUK. pacnno3HaBaTb MHOI'OYI'OJIbHUKHU Ha YCPTCIKAX,
3 U eThIPEXYTOIBHK. 1 ® [I0Ka3bIBaTh AJIEMEHTHl MHOTOYI OJIbHUKA,
T P R
napaJuleIorpaMma.
MHOT'OYT'OJIbHUKA;
5 [Ipr3Haku napasuiesiorpaMmma. 1
e 1300paXkaTh M pacro3HABaTh BBITYKJIbIC U
6 Tpaneuus. Cpenuss mnnus 1 HEBBIITYKJIbIE MHOTOYTOJIbHUKH;
DATCHHH, - e (opmynupoBaTh U JOKA3bIBAThH
7. PaBIjO6ereHHa’I Tpanenus u ec 2 YTBEPKACHHSI O CyMME YTJIOB BBIITYKJIOTO
CBOMCTBA. MHOTOYTOJIbHHKA ¥ CyMM€ €10 BHEIITHUX
KonTtposnbHast pabora Nel 1o YTJIOB; OOBSICHSTH, KAKHE CTOPOHBI
8. Teme "Ilapamienorpamm. 1 (BepIIMHBI) YETHIPEXYTOIbHUKA HA3bIBAIOTCS
Tpamerpus.". MIPOTHUBOIIOJIOKHBIMU;
9 [IpssmoyrosibHUK. Ero cBOMCTBa 2 e (hopMyIHPOBATH ONPENEICHUS
U IPU3HAKH. napanjejorpamma, Tpamneuuu,
10 Pom6 u kBanpat. CBOMCTBA U ) paBHO6€,E[peHHOI7I Y MPAMOYTOJIbHOM
" |IpU3HaKH. Tparneuui, NpsMOyrojbHUKa, poMoa,
1. OceBas ¥ LIEHTpaJIbHAs 1 KBaJipaTta,
CUMMETPUSL.. L4 I/I306pa}KaTB " pacClioO3HaBaTh 3TU
YeThIPEXYTOJIbHUKH;
e (opmynmpoBaTh M JOKA3LIBATH
YTBEP)KJCHHS 00 UX CBOWCTBAX U NMPHU3HAKAX;
e pemarh 33Ja4M Ha BBIYUCIICHHE,
JI0Ka3aTeNIbCTBO U MIOCTPOEHUE, CBS3aHHbBIE C
STUMH BUJIaMHU YETHIPEXYTOJIbHUKOB;
® O00BACHATH, KAKHUE JIBE TOUKU HA3bIBAKOTCS
KonTposnbHas padota Ne2 o CUMMETPUYHBIMHA OTHOCUTEIIBHO IIPSIMOM
12.  [reme "IIpsmoyronbHHUK. POMO. 1 (TOukHM), B KaKOM cirydae ¢purypa Ha3bIBaeTCs
KBagpar.". CUMMETPUYHON OTHOCUTEIILHO MPSMOU
(TOYKH) ¥ YTO TaKO€ OCh IIEHTP) CHMMETPUHU
burypsr;
® PUBOJIUTH IPUMEPHI HUTYD,
o0aaromux oceBoi (IEHTPaTbHOM)
CUMMETpPHEH, a TAKKE IPUMEPBI OCEBOU U
LIEHTPAJIbHOW CUMMETPUN B OKPYKarOLIEN HAC
00CTaHOBKE
Pazoen 2: Ilnowaos. - 13 u
L. [ LToma b MHOTOyTOJIbHUKA. 1 e  OOBACHATD, KAK IPOU3BOAUTCS U3MEPEHHE
2. [Tnomaap KBagpara. 1 IJI0IIAJIe MHOTOYTOJIbHUKOB, KaKue
3. [110ma b IPSIMOYTOJIBHIKA. 1 MHOT'OYTI'OJIbHUKH HA3bIBAIOTCS
4. [1momaae napasmienorpamma. 1 PaBHOBCITMKNMH 1 KaKHC
PaBHOCOCTaBJIEHHBIMU;
5. [1momans TpeyrosbHUKa. 2 .
e (opmynrpoBaTh OCHOBHBIE CBOICTBA
6. [Lnomaznk Tpaneuy. 2 IIoUIaiel U BBIBOJUTH C UX MOMOILBIO
7. Teopewma [Tndaropa. 3 |popmysb! miomaeit IPIMOYToIbHUKA,
napajieJorpaMmma, TpeyrojibHUKa, Tpareluuu;
e (opMyIHPOBATH U IOKA3BIBATH TEOPEMY
00 OTHOIIIEHUH TUIOIIAJIEH TPEyroIbHUKOB,
MMEIOLINUX [0 pABHOMY YTIIY;
Konrponbnas pabora Ne3 o e  (hOPMYIMPOBATH U JOKA3HIBATH TEOPEMY
8. Teme "[lnomanu 1 |[Tludaropa u oOparHyio €i;

S ——— | |




Paszoen 4: Coomnowenusn mexncoy
CMOPOHAMU U y2NlamMu mpey201bHUKA -

18 u

CyMMa yriioB TpeyroJbHHKA.
BHemHuii yroi TpeyrojbHUKA.

Teopema 0 COOTHOLIEHMSIX MEXIY
CTOPOHAMU U yIJIaMU
TPEyroJbHHKA.

KoHnTtponbHas padora Ne4 o teme
"COOTHOIICHUS MEX]TY
CTOPOHAMU U YTJIaMU
TpEeyroJbHHUKA".

[IpsAMOYTOJIBHBIN TPEYTOJILHUK.
HexoTopble cBOiCTBA
PSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[locTpoeHune TpeyrojibHUKa 110
TPEM DIIEMEHTaM.

Pemenue 3amay o

teme: " [ [pssMoyroapHbIf
TpeyrojbHuK. ['eomeTpuyeckue
nmocTpoeHus"

KoHnTtponbHas padora Ne5 mo teme
"IIpsIMOYTOJIbHBII TPEYTOJbHUK.
3aga4uu Ha TOCTPOCHHE".

o @opmynupoBaTh M JOKa3bIBATH TEOPEMY O
CyMMe YTJIOB TPEYTOJIbHUKA U €€ CIICICTBHE O
BHEIITHEM YTJI€ TPEYTrOJIbHUKA, TPOBOAUTD
KJIacCU(UKAIIIO TPEYTOJILHUKOB TI0 YTJIaM;

e  (OpPMYIHPOBATH U JOKA3bIBATh TEOPEMY O
COOTHOILIEHHSIX MEKIY CTOPOHAMH U YTIaMHU
TpeyroibHHKa (TpsiMoe 1 0OpaTHOE
YTBEPKICHHS) U CICICTBHS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYTOJILHUKA;

e (opMyIHPOBATH U TOKA3BIBATH TEOPEMBI O
CBOMCTBaX MPSIMOYTOJBHBIX TPEYTOJIbHUKOB
(IpAMOYTONIBHBIN TPEYTOJIBHUK C Yriiom 30°,
NPU3HAKH PABEHCTBA MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB);

e  (OpPMYIHPOBATH ONMPENEICHHS PACCTOSTHUS
OT TOYKH JI0 MIPSIMO, PACCTOSTHUSI MEXKIY Ta-
PaJUICITIBHBIMH TIPSIMBIMH;

e pemarthb 33Ja4u Ha BHIYMCIICHUS,
JI0Ka3aTeIbCTBO U MIOCTPOCHUE, CBSI3aHHBIE C
COOTHOILIECHUSIMH MEX]y CTOPOHAMH U YTIIaMH
TPEYTrOJIbHUKA U PACCTOSTHUEM MEKTY
napaiebHBIMU TPSIMBIMU, TIPH
HEOOXOANMOCTH MPOBOAMTH IO XOAY PEIICHUS
JIOTIOJTHUTENBHBIE TIOCTPOSHHS, COTTOCTABIISIT
HOJTYYCHHBIN Pe3yJIbTaT C YCIOBUEM 33/1a4H, B
3a7a4ax Ha IIOCTPOCHUE HCCIIE0BATh BO3-
MOYKHBIE CITy4au

Pazoen 5: Iloesmopenue - 10 u

[ToBrOpenue. TpeyronbHUKH.

[ToBrOopenue. [lapannensusie
psIMBIE.

[ToBTOpenue. COOTHOIICHHS
MEXIy CTOPOHAMU U yriaMu
TPEYTroJIbHHKA.

e pCliaTh 3aAa4Yd HAa BBIYHUCJIICHUA,
A0Ka3aTeJIbCTBO U MTOCTPOCHUC,
CBA3aHHBIC C COOTHOIICHHUAMU MCKIY
CTOPOHAMHU U YIJIaMU TPEYrOJIbHUKA U
PACCTOAHHUEM MCKAY MapaljICJIbHBIMA
MpAMBbIMHA

9 kjacc




Ne Tema ypoka Kou-Bo XapakTepuCcTHKA OCHOBHBIX BU/0B
ypoka 4acoB | 1eSiTeJIbHOCTH YYeHUKA (HA YPOBHE y4eOHbIX
JAeiCcTBUIl)
Pazoen 1: Bexkmopul - 8 u . DopMyJIUPOBATH ONPEACIICHUS U

1.

[TonsiTue BexkTopa.PaBeHCcTBO
BEKTOPOB.

OTknaabIBaHUE BEKTOPA OT

HIUTIOCTPUPOBATH MMOHATHUSA BEKTOPA, €ro JJIMHBI,
KOJUIMHECAPHBIX U PABHBIX BEKTOPOB,
° MOTUBHPOBATb BBECACHUC MOHATHH U

2. TAHHOM TOUKH. 1 JEHCTBHI, CBSI3aHHBIX C BEKTOpaMH,
CyMMa 1ByX BEKTODOB. COOTBETCTBYIOIIMMH IPUMEPAMH,
3. [TpaBuITo MApAIETOrpaMMa 1 OTHOCSIIIIUMUCS K (PU3NUECKUM BEKTOPHBIM
BEJIMYUHAM;
CyMMa HECKOJIbKHUX BEKTOPOB. .
4. 1 . IPUMEHSATH BEKTOPHI U IEUCTBUS HaJl
CamocTosiTenbHas paboTa.
HUMH TIPHU PEIICHUHU T€OMETPUUECKUX 3a/1a4
5. Briuntanue BEKTOPOB. 1
6 [Ipon3BeieHrE BEKTOPA HA 1
' YHCIIO.
7 [IpMeHeHre BEKTOPOB K 1
' [PELIEHUIO 3a1aY.
3 Cpenusist TuHUS Tpamneuu. 1
' CamocTosiTenbHas paboTa.
Pazoen 2: Memoo koopounam - 10 u e  OOBACHATH U WUTIOCTPUPOBATH MOHATHUS
1 Pasno)xeHue BeKTopa o 1ByM 1 MPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT,
' HEKOJJIMHEAPHBIM BEKTOpaM. KOOPJIMHAT TOYKU U KOOPJUHAT BEKTOPA,
2. KoOpIMHATBI BEKTOPA. 1 ® BBIBOJMTH U UCIIOJIB30BATH NPU PEILICHUU
CBsI3b MEX]Ty KOOpAMHATAMHU 3ana4
3. BEKTOpa U KOOPJUHATAMHU €TI0 1 *  (opmyIBI KOOPUHAT CEPEAMHBI OTPE3Ka,
Hayaja 1 KOHIIA. JJIMHBI BEKTOPA, paCCTOAHUA MEXKAY ABYMS
[pocTeiiimye 3axawH B TOYKAMH, YPABHEHUSI OKPYKHOCTH U TIPSIMOM
4, KOOpJIMHATAX. 1
CamMocTosiTenbHas paboTa.
YpaBHeHHE JTUHUH Ha
3. [JIOCKOCTH. Y paBHEHHUE 1
OKPY>KHOCTH.
6. 'YpaBHEHHE OKPYKHOCTH. 1
lcrionb30BaHNe ypaBHEHUN
7. OKPY>KHOCTH Y IIPSMOU IIPH 1
pelIeHny 3aay.
Pewienue 3anay o
3 Teme"BekTopel. Merog 1
' koopauHatr'. CamocTosiTeNbHas
pabora.
O6o0maromuii ypok 1mo
9. TeMe'" BekTopbl. Metog 1
KOOpIHHAT'.
KonTponbHas padora Nel no
10. |reme"BekTopsl. MeTon 1
KoOpauHAT".
Paszoen 3: Coomnowenusn meiicoy o dopMyIUpOBaTh U WLTIOCTPUPOBATH
CMOpOHAMU U y2Nlamu OIpe/ieNIeHUs] CUHYCa, KOCUHYCa, TAHI'€HCa U
mpeyzonvnuxa. Ckanapnoe KoTaHreHca yrios ot 0 go 180°;
npouseedenue 6ekmopos. - 11u ° BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE
CuHyC, KOCHUHYC ¥ TaHT€HC TOXJECTBO U (OPMYIIbI IPUBEICHHUS;
1 .OcHOBHOE 1 (bOopMyITUPOBATh U JOKA3bIBATH TEOPEMBI
' TPUTOHOMETPUUYECKOE CHUHYCOB M KOCUHYCOB, IPUMEHAThH UX MPU
TO>KJIECTBO. PEIICHUH TPEYTOJIbHUKOB;
DopMyITbl IPUBEICHUS. . OOBSICHATH, KaK HCIIOJIB3YIOTCS
pMy pUBEI
2. DopMyIbl TSl BBIUACIEHUS 1 TpUTOHOMETpHYecKue (HOPMYIIbI B

KOOPAWHATHI TOYKH.

Parrrearrmae 2aTad 1O

HU3MCPUTCIIBHBIX pa60Tax Ha MECTHOCTHU,

[ ] hoDMVITUDORATE OTIHheTeNeH s Via



Pazoen 5: /leusicenus - 8 u

1.

OToOpakeHUe MIOCKOCTH Ha
ce0s.

2 [loHsITHE TBUKCHHUS.

3 Pemenrie 3a1a4 Ha JBUKCHHE.
CamocrosiTenpHast padbora.

4. [TapasuienbHbIN IEPEHOC .

5 [ToBOpOT.
Pemenve 3a1a4 mo Teme

6. "ITouarue nBroxeHus".
CamocTosiTenbHas paboTa.

7 O06o0maromuii ypok 1mo Teme

) "ITonsarue nBrxeHus"
3 KontponsHas padora Ne4 o

teMe "lloHsgTHE NBMOKEHUA".

® 00BSACHSATH, UTO TAKOE OTOOpaKEHHE
IUIOCKOCTHU Ha ce0s ¥ B KAKOM CIIydae OHO
Ha3bIBAETCS IBUKEHHUEM IIOCKOCTH;

® O0BSCHSTH, YTO TAKOE OCEBast CHMMETPHS,
LIEHTPAJIbHAs] CHMMETPHSI, TapauIeIbHBIN
HEPEHOC U TIOBOPOT;

® 000CHOBBIBATH, YTO 3TU OTOOPAKEHHUS
IUIOCKOCTH Ha ce0sl ABJISAIOTCS JBIKEHUSIMU;

® O0BSCHSTH, KAKOBA CBS3b MEXK/IY JBIKCHUSIMH
Y HAJIOKCHUSIMH;

® WJUTFOCTPUPOBATH OCHOBHBIEC BUbI IBUKEHU,
B TOM YHCJIC C ITIOMOIIBIO KOMIIBIOTCPHBIX
porpamMm

Pazoen 6: Hauanovnuie céeoenus u3
cmepeomempuu - 10 u

1.

[IpenmeT cTepeomMeTpum.
MHOrorpaHHuK.

[Ipusma. [Tapannenenunen.

O0BeM TeIa.

[Tupamuna. CamocrosiTeNbHas
paboTa.

Lywaap.

Konyc.

e R Al B el

Cdepa u map.

KontponsHas padora Ne5 o
teMme "HavanpHEIe cBeIeHus U3
CTEPEOMETPHHU.

006 akcuoMax CTepeoOMEeTpUH.

10.

HekoTopsie cBeeHus o
[pa3BUTHHU T€OMETPUH.

e  OOBACHATH, UTO TAKOE MHOTOTPAHHUK, €T0
rpanu, péopa, BEpIINHBI, JUATOHATN, KaKOI
MHOTOTPAaHHHMK Ha3bIBAETCS BBITYKJIBIM, YTO
TaKoe n1-yrojibHas Mpu3Ma, €€ OCHOBaHUS,
OOKOBBIE TpaHu M OOKOBBIE PEOpPa, KaKas
npu3Ma Ha3bIBAETCS MPSIMON U KaKast
HAKJIOHHOH, YTO TaKOe€ BBICOTA PU3MBI, KaKasi
Ipu3Ma Ha3bIBACTCS Mapajiesienune oM U
KaKoil mapasuiesienume; Ha3bIBaeTCs

MPSIMOYT OJIbHBIM;

e (dopmyaupoBaTh 1 0OOCHOBBIBATH
YTBEPKJICHHsI O CBOMCTBE JUaroHajen
napajuieNienunea u o KBajapaTe JuaroHaiu
MPSMOYTOJIBHOTO MapajuIeyeuIe/a;

e  OOBICHATH, YTO TAKOE 00BLEM
MHOT'OI'PaHHHKA;

®  BBIBOJUTH (C MOMOIIBIO IPUHLIUIIA
Kapanbepu) hopmyny o0bEMa MpsSIMOYTOIBHOTO
napaJieNienuIe/a;

e OOBSICHATH, KAKOW MHOTOTPAaHHHUK
Ha3bIBACTCS MUPAMUIIOHN, YTO TAKOE OCHOBAHUE,
BepIInHa, O0KOBBIE TPaHU, OOKOBBIE pedpa u
BBICOTA TUPAMUJIBI, KaKas MUPaMuIa
Ha3bIBAETCs MPaBUIBLHOM, UTO Takoe anodema
MPABWIILHON MUPaMUIbI, TPUBOAUTE (HOPMYITY
00bEMa MUpaMHU/IBI;

® OOBSCHATBH, KAKOE TEJIO HA3bIBACTCS
[WIMHIPOM, YTO TaKOE €ro OCh, BHICOTA,
OCHOBaHWUS, paanyc, O0KOBasi MOBEPXHOCTH,
oOpasytomue, pa3BépTka OOKOBOH
MOBEPXHOCTH, KAKUMU (HOpMyIIaMu
BBIPAXKAIOTCS 00BEM | TIIOIAb OOKOBOM
MOBEPXHOCTH IIWIIUHIPA;

® OO0BSICHATDH, KAaKOE TEJIO Ha3bIBACTCS
KOHYCOM, 4TO TaKO€ €ro 0Ch, BHICOTA,
OCHOBaHHUE, OOKOBasi TOBEPXHOCTh,
obpasyromue, pa3BépTka O60KOBOH
MOBEPXHOCTH, KAaKUMH (hopMyIamMu
BBIpaXKaloTcsi 00BEM KOHYyCa U IJIOIAAb
OOKOBOI TTOBEPXHOCTH;

e OOBACHATH, KaKasi IOBEPXHOCTh HA3bIBACTCS
cdepoit 1 KaKoe TeI0 Ha3bIBAETCS apOM, UTO
Takoe paguyc u guametp cdepsl (1mapa),
KaKuMH (popMyJIaMH BBIpaXaroTcs 00bEM I1apa



