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Pabouas nporpamma ydaeOHoro npeamera «I eoMeTpus» COCTaBIeHA HA OCHOBE:

- DenepabHOTO TOCYMAPCTBEHHOTO OOPa30BAaTENIHHOIO CTaHAApTa OCHOBHOTO o0mero obpasoBanus (mpuka3 MunoOpHayku P® ot «17» mekabps
2010 roma Ne 1897) B meiicTByroIIeH penakuuy;

- muHAN yaeOHo-MeToamueckux komruiekcos (YMK) «I'eomerpus» (aBropel: AtanacsH JI.C., bByryzos B.®@., Kagomues C.b. u nip.).
HzydeHne MaTeMaTHKi B OCHOBHOM IIKOJIE TOJDKHO OOECTICYHTh:

OCO3HaHWe 3HaYeHMA MaTeMaATUKM B MOBCEAHEBHOM }KU3HN Ye/I0BEKa;

dopmmMpoBaHUE NpeacTaBAeHUM O COLUMAbHDBIX, KYAbTYPHbBIX U UCTOPUYECKMX GaKTOpaxX CTAaHOB/IEHMA MaTeMaTUYECKOM HayKK;

dopmMpoBaHUE MpeacTaBAEHUIM O MaTeMaTMKe KaK 4acTM obLieyeloBeYEeCKOM KyabTypbl, YHMBEPCA/NIbHOM f3blKE HayKW, MO3BOJIAKOLLEM
OMMCbIBaTb U M3y4aTb pea/ibHble NPOLLEeCChl U ABAEHUA.

B pesynbTaTe M3ayyeHUA MaTeMaTMKM obyyalolumeca pa3BUBAlOT JIOTMYECKOE M MaTeMaTUYECKOe MblleHWe, NOAyYatoT NpeacTaB/leHMe o
MaTeMaTMYECKUX MOAENAX; OBadeBatoT MaTeMaTUYECKMMM PACCYKAEHUAMM; yHaTCa MPUMEHATb MaTeMaTUYECKME 3HAHUA MPU pelueHNN pPasanNYHbIX
33434 M OLLeHMBATb NMOJIyYeHHble pe3y/bTaTbl; OBNaAeBatoT YMEHUAMM pelleHUA y4ebHbIX 3a4a4; pa3BMBAOT MaTeEMATUUYECKYHO MHTYULMIO.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT' O IPEJMETA

(¢ yueToM mporpaMm, BKJIIOYEHHBIX B CTPYKTYPY OCHOBHOI1 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOT0 001ero 00pa3oBaHusi)

JIMUHOCTHBIE, METAITPEJJMETHBIE U NPEJMETHBIE PE3YJIbTATBI OCBOEHUA YYEBHOT O TIPEJJMETA
Uzydenue anreOpbl oOecneunBaeT CIenyonue pe3yabTaTbl OCBOSHUS] OCHOBHON 00pa30BaTEIbHON MPOTrPaMMBbI:
JUYHOCIMHbIE:

1. TOTOBHOCTP M CIIOCOOHOCTH OOYHAIOIIMXCS K CAaMOPAa3BUTHUIO U CaMOOOPA30BAHUIO Ha OCHOBE MOTHBALUHK K OOYYEHHIO U MO3HAHHIO,
TOTOBHOCTb M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO NalibHEHIIEH HHINBUAYaIbHOW TpaeKTOopuK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B
mMupe npodeccuii 1 MpopheCCHOHATBHBIX MPEANOYTEHUH, C YI€TOM YCTOMUNBBIX MO3HABATEIbHBIX HHTEPECOB.

2. ChopMHpOBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHUIO, YBAXKUTEIBHOTO OTHOLICHHUS K TPYAY.



3. CdopMupoBaHHOCTb LEIOCTHOTO MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO Pa3BHTHS HAyKH U OOIIECTBEHHOU
NPAKTHUKY, YIUTBHIBAIOLIETO COLMAIIBHOE, KYJIBTYPHOE, SI3BIKOBOE, AYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpa.

4. Oco3HaHHOE, YBAXKUTEIBHOE U IOOPOXKETATENbHOE OTHOLICHHE K JPYrOMY YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJIBTYpE, S3bIKY, Bepe,
Fpa}KHaHCKOﬁ ITO3UILINH. T'OTOBHOCTB U CIIOCOOHOCTb BECTH AUaJior ¢ ApyruMu JrOAbMU U JOCTHUTaTh B HEM B3aMMOIIOHUMAHUSA (I/II[eHTI/I(bI/IKaL[I/Iﬂ cebs
KaK IOJIHONPABHOTO CyObeKkTa OOIIEHHUS, TOTOBHOCTh K KOHCTPYMPOBAaHUIO 00pasa mapTHepa MO AWAJory, FTOTOBHOCTb K KOHCTPYHPOBaHHIO 0Opasa
AOMMYCTUMBIX CIIoco0oB Auajora, roTOBHOCTb K KOHCTPYUPOBAHUIO MPOLECCA AUAJIOTrda KaK KOHBCHIIMOHHUPOBAHUA UHTCPECOB, IPOLUEAYP, TOTOBHOCTL U
CHOCOOHOCTD K BEIEHUIO TIEPETOBOPOB).

5. OCBOEHHOCTb COLIMATIBHBIX HOPM, TTPABIT IOBEEHUS, pOJiel U (OpM COLMATBHON JKM3HH B TPYMIaX U COOOIeCTBaxX.
6. ChopMHUpOBAaHHOCTH LIEHHOCTH 3[JOPOBOTO M OE€30MacHOro o0pasa JKU3HH.

7. Pa3BUTOCTb 5CTETHYECKOrO CO3HAHUS 4epe3 OCBOEHHUE XYJO0XKECTBEHHOrO Hacjenus HapoaoB Poccum m mMupa, TBOPUECKOU AEATEIbHOCTH
ACTETUYECKOro xapakrepa (CrOCOOHOCTh TOHMMATh XYAOXKECTBEHHBIC IPOU3BENEHHS, 3CTETHYECKOE, SMOIMOHAIBHO-LIIEHHOCTHOE BUACHHUE
OKPY’KarOIIEero MHpA;, CIIOCOOHOCTh K 3MOLMOHAIBHO-LIEHHOCTHOMY OCBOCHHMIO MHPA, CAMOBBIPA)KCHUIO M OPHUEHTALMH B XYyIOKECTBEHHOM H
HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYpbI, YBAXKEHHE K HUCTOPUM KyJbTyphl cBoero OreuecTBa, BBIPAXKEHHOI B TOM YHCJE€ B IMOHUMAaHUU KPacoTbl
4eNoBeKa, NOTPeOHOCTP B OOMIEHMHM C XYyJOXKECTBEHHBIMH NPOM3BEACHUSMH, CHOPMHUPOBAHHOCTH AKTHBHOTO OTHOIIEHHS K TPagULHsIM
XYIOXKECTBEHHOM KyJIbTYPhl KAK CMBICIIOBOM, 3CTETHYECKOH U JINYHOCTHO-3HAYMMOH [IEHHOCTH).

8. ChopMHupOBAaHHOCTH OCHOB SKOJIOTHUECKOH KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIJICHHS.

Memanpeomemnvie.
MesxknpeameTHbIe OHSITUS

OObyuarommecs: yCOBEPIIEHCTBYIOT NMPHOOPETEHHbIE HA NMEPBOM YPOBHE HABBIKH PadoThl ¢ MHpopmanued u nonoiHAT ux. OHU cMOryT
paboTaTk C TEKCTaMH, IPEOOPa3OBbIBATE U HHTEPIPETHPOBATH COAEPIKAIIYIOCS B HUX HH(POPMALUIO, B TOM YHCJIE:

* CUCTEMaTHU3UPOBATh, COMOCTABISITh, AHAJM3HPOBAaTh, 0000MIATP W WHTEPIPETHPOBATH HHOOPMALMIO, COAEPIKAIMYIOCS B TOTOBBIX
UH(POPMALIMOHHBIX OOBEKTAX;



* BBIACISTh IVIABHYIO U HM30BITOYHYIO WH(OPMALMIO, BBIIOJHSATH CMBICIOBOE CBEPTHIBAHHE BBIICICHHBIX (DAaKTOB, MBICIEH; MPEACTABIATDH
UH(pOPMALIUIO B CKAaTON CIOBecHOH (opMme (B BUIE TUIaHA WIIM TE3UCOB) U B HAITIAIHO-CUMBOJHUECKOH Gopme (B Buae Tabmui, rpa@UIecKux cXemM U
auarpaMM, KapT HOHSATHH — KOHLIENTYaJIbHBIX THATPAMM, OTIOPHBIX KOHCIIEKTOB),

¢ 3aI10JIHATD U AOIIOJIHATDH Ta6.]'II/IL[bIJ CXEMbI, JUarpaMmbl, TEKCTBIL

Obyuarommecss mMpHOOPETYT ONBIT NMPOEKTHOWH eATEIbHOCTH Kak 0co0oil (opMbl yueOHON pabOThL, CrOCOOCTBYIOIIEH BOCIHTAHHIO
CaMOCTOATEIbHOCTH, MTHULIMATHBHOCTH, OTBETCTBEHHOCTH, TOBBIIIEHUIO MOTHBAUWHU U 3()()EeKTUBHOCTU YIeOHON NESATEeIbHOCTH, B XOJE PeaTn3alun
HCXOJTHOTO 3aMbICJIa Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHHEM BBIOMPATh afeKBATHBIC CTOALICH 3a1aue CPEACTBA, MPUHUMATD PELICHHs, B TOM
quclie W B CUTyalMsx HeompenenéHHocTH. OHHM MOJIy4aT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTH K Pa3palOTKe HECKOJbKHUX BAaPHAHTOB PELICHUH, K
MOMCKY HECTAHAPTHBIX PELIEHHH, IOUCKY U OCYLIECTBICHHIO HANOO0Iee PUEMIIEMOTO PEIICHHUS.

B coorBerctBun ®I'OC OOO BBAETSIIOTCA TPH TPYNIbl YHUBEPCANIbHBIX YUeOHBIX MAEWCTBUN: PEryJIATHBHBIC, ITO3HABATEIbHBIE,
KOMMYHUKaTUBHbBIE.

Peryasitusubie YY/I

1. YMeHHe CaMOCTOSITENIBHO OMpenessiTh Lean OOydeHus, CTaBUTh W (OPMYyJTUPOBATh HOBBIE 3adadud B y4ede U TO3HABATEIHHOM
NeSITeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIBHOMN AesTelbHOCTH. OOyHaIOImUiAcsS CMOKET:
® AHATM3UPOBATH CYLIECTBYIOIINE U IJIAHUPOBATh Oyayiure oOpa3oBaTebHbIE PE3yIbTATHI,
UACHTU(QUIHPOBATH COOCTBEHHBIE MPOOIEMbI U ONIPEENISTh IJIaBHYIO MPOoOIeMy;
BBIIBUTATh BEPCHH PeIeHust TpoOeMbl, (POPMYJTHPOBATH TUTIOTE3bI, MPEABOCKXHUINATE KOHEYHBIH PEe3yJIbTaT;
CTaBHTD LIEJIb ACATEILHOCTH HA OCHOBE OTPEACTICHHOM MPOoOIEMBI 1 CYIIECTBYIOIINUX BO3MOYKHOCTEH,
dbopMyupoBaTh yueOHBIC 3a1a4H KaK IMArd JOCTIXKEHUS TIOCTABJICHHON eI ASITeIbHOCTH,
00OCHOBBIBATD II€JIEBBIE OPUEHTUPBI M MPHOPUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3biBasi U OOOCHOBBIBAS JIOTUYECKYIO MOCIEIOBATEILHOCTD

I1aroB.

2. YMeHHe CaMOCTOSITENIbHO IUIAHMPOBATh NMYyTH AOCTIDKEHHUs Lesiel, B TOM YHCIE albTePHATUBHBIE, OCO3HAHHO BBIOMpaTh Haumboiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHNsT YIeOHBIX U MO3HABATENbHBIX 3a1a4. OOyHarOLIHiiCs CMOXKET:

e ompenenaTb HeoOXoauMble NeHCTBHIE(S) B COOTBETCTBUU C Y4eOHOM U MIO3HABATENIbHON 33/1a4ei U COCTABIISATH AITOPUTM HX BBIIOJTHEHNS,

e 00OCHOBBIBAThH M OCYILIECTBJISATH BBIOOP Hanboee 3(p(PEeKTUBHBIX CIIOCOOOB pelIeHus yUeOHBIX U TIO3HABATENbHBIX 337124,

® OmpenenATh/HaXOAUTh, B TOM YHCJIE U3 NPEIJIOKEHHBIX BAPHAHTOB, YCIOBHS JJIS1 BBIMOJHEHUS] YI€OHOM 1 MO3HABATEIbHON 3a/1a4H;

® BBHICTPaMBATh JKU3HEHHBIE IUIAHBI HAa KPATKOCPOUHOE Oyayinee (3asBJIATh LEJIEBble OPUEHTHUPBI, CTaBUTb aJE€KBATHBIE UM 3aJaddl |
npeaiaraTe IeHCTBHS, YKa3biBast 1 00OCHOBBIBASI JJOTHUYECKYIO TIOCIEOBATEIbHOCTD LIIAroB);

e BBHIOMPATH U3 NMPEIUIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIbHO NCKATh CPENCTBA/PECYPChI TS PEIIEHHs 3aaui/TOCTHIKEHHS LIEH,;



® COCTaBJIATH IUIAH PEIIEHUs MPOOIEMBbI (BBITIOJHEHUS IPOEKTA, IPOBEICHHS UCCIIEIOBAHMS);

® OmpenenaTh NOTEHIHAJIbHBIE 3aTPyAHEHHS P peIeHNH yueOHOH 1 MO3HABAaTEIbHON 3a1a4l U HAXOAUTh CPEICTBA ISl HX YCTPAHEHNS,

® OMUCBHIBATH CBOW OMBIT, OQOPMIISISI €ro Ul Mepeaadyr PYTrUM JIFOISIM B BHAE TEXHOJOTHH PEIIEHHs MPAKTHYECKUX 3a/1a4 OINpenesIeHHOrO
KJIacca,

® TUIAHUPOBATh U KOPPEKTHPOBATH CBOK HHANBUAYAJIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.

3. VYMeHHe COOTHOCUTb CBOM JAEHUCTBUS C IJIAHUPYEMBIMU pPE3YyJbTaTaMM, OCYLIECTBJISTh KOHTPOJb CBOEH NEATENBHOCTH B MpoLEcce
TOCTH)KEHUST PE3yJIbTaTa, ONPEAeNsiTh CocOObl NEHCTBHI B paMKaxX NPENJIOKEHHBIX YCIOBUH U TpeOOBaHHH, KOPPEKTHPOBATb CBOM JCHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCs cuTyaruei. OOydaronmiicss CMOKeET:

® OmpeneniaTb COBMECTHO C IENaroroM M CBEPCTHHUKAMH KPUTEPHH IUTAHUPYEMBIX Pe3YJIbTaTOB M KPUTEPHM OLIEHKH CBOEH y4deOHOMH
NEesITEeJIbHOCTH,

® CHCTEMAaTH3HPOBATH (B TOM YHCIIE BBIOUPATh MPUOPUTETHBIC) KPUTEPUH TUITAHUPYEMBIX PE3YJIbTATOB M OLIEHKH CBOEH NesITeIbHOCTH;

e oTOMpaTh MHCTPYMEHTBI Ui OLIEHUBAHMUSA CBOEH MAEATENBbHOCTH, OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JEATENIbHOCTH B paMKax
MPEUIOKEHHBIX YCIOBHIA U TPEeOOBaHUM,

® OLICHHUBATb CBOK) AESTENbHOCTb, APIYMEHTUPYS IPUYUHBI JOCTKEHUs I OTCYTCTBUS IUITAHUPYEMOTO Pe3yibTaTa,;

® HaxOIUTh JOCTATOUHBIE CPEACTBA I BBINOJHEHUS YUeOHBIX AEHCTBUI B M3MEHSIIOLIESHCS CUTYallud W/ UM TIPH OTCYTCTBHUH TUIAHHPYEMOTO
pe3ynbTara,

e paboTas Mo CBOEMy IUIaHy, BHOCHTb KOPPEKTHBBI B TEKYILIYIO AEATEIbHOCTh HA OCHOBE aHAJIM3a W3MEHEHWUH CUTYallMH Ui MOJYy4eHUs
3aIUITAHUPOBAHHBIX XapaKTEPUCTUK MPOIAYKTA/pe3yIbTaTa,

® YCTaHABJIUBATH CBA3b MEXKAY MMOJYYEHHBIMU XaPaKTEPUCTUKAMH NMPOAYKTA U XapAKTEPUCTUKAMU MPOLECCa AESTEIbHOCTH U MO 3aBePUICHUN
NEeSATEIbHOCTH NpesiaraTb U3MEHEHHNE XapaKTePUCTHK MPOLecca ISl MONTYYEeHHs] YIYUYIIEHHbBIX XapaKTEPUCTUK POAYKTA,

® CBEpSATH CBOU ACHCTBUSI C LIENBIO M, IPU HEOOXOIUMOCTH, UCTIPABIISITh OLTHOKH CAMOCTOSITENIBHO.

4. YMeHHe OLICHUBATh MPABIIBHOCTD BBITIOJHEHUS Y4eOHOH 3a1a4uu, COOCTBEHHbIE BO3MOXKHOCTH ee pereHust. O0yqarouniicss CMOKeT:

® OmpenenaTh KPUTEPUU NPABUIBHOCTH (KOPPEKTHOCTH) BBIMTOJIHEHHS yueOHOH 3amauuy;

® AHATM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS sl BBIOJIHEHUS Y4eOHOH 3a1a4y;

e CBOOOJHO TOJB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSAMU OLEHKH M CAMOOLIEHKH, HCXOIS W3 LEJNH U HUMEIOIIHUXCS CPENCTB, pa3iinyast
pe3yabTaT U CocoObl IEHCTBU,

® OIICHUBATh NPOAYKT CBOCH NESTENBPHOCTH 1O 33JaHHBIM W/WJIN CAMOCTOSTEIBHO OINPENENEHHBIM KPUTEPUSIM B COOTBETCTBHU C LIEJBIO
NEesITEeJIbHOCTH,

e 00OCHOBBIBATb AOCTHKUMOCTB LEJH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOHMX BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHHX
pPECypCoB,

¢ (UKCHPOBATh U AHATM3UPOBATH AMHAMHUKY COOCTBEHHBIX O0pa30BaTEIbHBIX PE3YJIBTATOB.

5. Brnanenme OCHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, TNPHHSTHS pELIEHHH M OCYIIECTBJIICHHS OCO3HAHHOTO BbIOOpa B y4eOHOW u
no3HaBaTeTbHON. OOy4aroITuiCs CMOXKET:

¢ HaOMOIaTh M aHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U NTO3HABATENBHYIO ESITEIbHOCTD U IEATENIbHOCTD APYTHX OOYYArOIUXCS B MPOLIECCE



B3aHMOTIPOBEPKH,

® COOTHOCHTD peajbHbIC U TUIAHUPYEMBIE PE3YJIbTaThl HHIUBUAYAIBHOW 00pa30BaTEeNIbHON e TEIbHOCTH U I€JIaTh BBIBOJBI,

® TPUHUMATD pPELICHHE B yUeOHOH CHTYallMu M HECTH 32 HETO OTBETCTBEHHOCTS;

® CaMOCTOSITEJILHO OTIPENEISATh MPUIMHBI CBOETO YCIIeXa WIIM HeyCIexa U HaXOIUTh CIIOCOOBI BBIXOAA U3 CUTYalluH HEeyCIeXa;

® pPETPOCHEKTHBHO OIPENeNsATh, KaKue NEHCTBHS IO PEeIleHUI0 y4eOHOW 3aJa4yd WM MapaMeTpbl 3TUX ACUCTBUN NPUBEIH K IOJYYSHHIO
UMEIOIIErocst MpoaykTa y4eOHO! AeaTeNbHOCTHY,

® JIEMOHCTPHPOBATH IMPHEMbI PETYJSIIUH TMCUXO(PU3NOJOTHIECKUX/ SMOIMOHAIBHBIX COCTOSHUHM Ui JOCTHXKEHUS 3(PQeKTa yCIOKOSHUs
(ycTpaHeHUsT SMOIMOHANBHOW HampspkeHHocTH), 3(dekta BoccTanoBneHUs (OcialjeHHs] NPOSIBICHUN yTOMJCHUs), 3(deKxTa aKTUBH3AIMH
(TOBBIIEHHST TCUXO(PU3UOIOTUIECKOH PEAKTHBHOCTH).

Tunosble 3a7a4u 10 GOPMHPOBAHUIO PEryISITHBHBIX JCHCTBUM:
e Ha IUIAHUPOBAHHUE,

HA OPUEHTUPOBKY B CUTyalUH,;

Ha MPOTHO3UPOBAHUE,

Ha LICJICNOJIAraHHE;

HA MIPUHATHE PELICHHUS],

Ha CAMOKOHTPOJIb.

MMo3naBaTenbubie YY /I

6. YMeHHe oOmnpeneNsTh MOHSATHS, CO34aBaTh OOOOINEHHS, YCTAHABIMBATH AHAJOTHH, KIACCU(HULMPOBATH, CAMOCTOSTENBHO BBIOMPAThH
OCHOBAHMS U KPUTEPHH ISl KIACCU(UKAIINH, YCTAHABIMBATD MPUYNHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTDH JIOTHUECKOE PACCYXKIEHHE, YMO3AKIIOYEeHNE
(MHOYKTUBHOE, AEAYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BBIBOBL. OOyUYarOIUNACI CMOXKET:

e 110AOHpPATH CJIOBA, COTIOAYMHEHHBIE KIIIOYEBOMY CJIOBY, ONPENESIOINe ero IPU3HAKH 1 CBOWCTBA,

® BBICTPAUBATH JIOTHYECKYIO LIEMIOYKY, COCTOSIIIYIO U3 KIFOUEBOTO CJIOBA M COTIOAYMHEHHBIX €My CJIOB;

® BBIIENATH OOIUI MPU3HAK IBYX FJIH HECKOJBKHX MPEIMETOB WJIH SIBICHUH U OOBSICHATD UX CXOJCTBO;

e OOBEOUHATH NMPEAMETHI U SIBIICHUS B TPYNIBI IO ONPEACICHHbIM NMpPU3HAKaM, CPaBHMUBATh, KiaccupuuupoBarb U 0000mare (Gaxtbl u
SIBJICHUS,

® BBIICIATH SIBJICHUE W3 OOIIEro psia APYruX sSBJICHUH;

¢ OIpCAciIATb O6CTO$IT€.]'II>CTB21j KOTOpPBIC MPEALCCTBOBAIM BO3HUKHOBCHUIO CBSA3U MECXKAY ABJICHUAMU, U3 ITHUX 00CTOSTENBLCTB BBIICIATD
ONIPCACIIAIOIINE, CIIOCOOHBIE OBIThH HpH‘{HHOfI AAHHOT'O SABJICHUSA, BBIABJIATE IIPUYIHUHBI U CIICACTBUA SIBJIGHI/IP'I;

¢ CTPOUTH PACCYKACHUE OT O6H_II/IX 3aKOHOMepHOCTeI>'I K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHUI K O6H_[I/IM 3aKOHOMCPHOCTSM,
¢ CTPOUTDH PACCYKACHHUE HAa OCHOBC CPABHCHUSA NMPECAMETOB U $IB.]'IeHI/II\/'Ij BBIACIIAA TIPU 5TOM O6H_II/Ie MPU3HAKH,



® 13JIaraTh MOJYYEHHYIO HH(POPMALIUIO, HHTEPIIPETHPYS €€ B KOHTEKCTe peLaeMoi 3a1a4uy;

® CaMOCTOSITENIHO yKa3bIBaTh Ha MH(POPMALMIO, HYKIAIOIIYIOCS B MPOBEPKe, MpepiaraTh U NPUMEHSTh Coco0 MPOBEPKU JOCTOBEPHOCTH
uHpopManny,;

¢ BepOaNM30BaTh SMOLMOHAIBHOE BIIEYATICHNE, OKA3aHHOE HA HErO HCTOUYHUKOM;

e OOBSCHSATH SIBJICHHS, MPOLIECCHL, CBSI3M M OTHOLICHHUS, BBUIBJISIEMbIE B XOJ€ IO3HABATEJLHOW W HCCIEAOBATEIbCKON EsTeNbHOCTH
(mpuBOAUTH OOBIACHEHUE C I3MEHEHHEM (YOPMBI TIPEACTABIICHUS, OOBSICHSTD, NETANU3UPYS WU 0000Iast; OOBSICHATH C 3aJJaHHOU TOYKU 3PEHUS ),

® BBISIBJIATH M HA3bIBATh MPUYHHBI COOBITUS, SIBJIEHHUS, B TOM YHCJIE€ BO3MOKHbBIE /HanOOJiee BEPOSTHBIE TPUYNHBI, BO3MOYKHbIE MMOCIEICTBUS
33JaHHOW MPUYMHBI, CAMOCTOSITEIbHO OCYIIECTBJIsIS MPHYUHHO-CIIEACTBEHHbIN aHAJIN3;

e eiaTh BBIBOA Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOYEK 3PEHHs], MOATBEP)KIAATh BBIBOA COOCTBEHHOH apryMeHTauuei Wiu
CaMOCTOSITEIbHO MOJTyYeHHBIMU JAHHBIMH.

7. YMeHHe CO37aBaTh, MPUMEHSATh U MPeOOPa3OBbIBATL 3HAKH M CHMBOJIbI, MOJEIH U CXEMbl JJsi pelieHus] y4eOHbIX U MO3HABATEIbHbBIX
3amad. OOy4arouuics: CMOXKET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM TPEAMET W/HIIH SIBJICHHE;
OTPEeaessiTh JJOTHYECKUE CBS3H MEKIY MPeaMeTaMH W/WH SIBJICHUSMH, 0003Ha4YaTh JaHHbIE JJOTUYECKHE CBSI3U C IOMOLIBIO 3HAKOB B CXEME,
co3/1aBaTh AOCTPAKTHBIN MIIK peasibHBIN 00pa3 mpeaMeTa 1/ id sIBJICHUS,
CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHIA 3aJIa4y W/WITH CIoco0a ee peleHus,

e co3maBaTh BepOasibHbIE, BELIECTBEHHbIE M WH(POPMALMOHHbIE MOIENH C BbIIEJCHUEM CYLIECTBEHHBIX XapaKTepUCTUK OOBbeKTa Jist
oTIpenieNeHus crocoda peleHns 3aJa4i B COOTBETCTBHHU C CUTYALHEH;

¢ TpeoOpa3oBbIBATH MOJIENHU C LIEJTBIO BBISIBICHHUS OOLINX 3aKOHOB, OMPEEISIOIINX JAHHYIO IPEIMETHYIO 00/acTh;

® TMEPEeBOOUTH CJOXKHYIO TIO COCTaBy (MHOTOAcmekTHyr) wuHpopmanuio u3 rpad@uyeckoro uin (HOPMaTU30BAHHOTO (CHMBOJBHOTO)
MPEICTABJICHHS B TEKCTOBOE, U HA00OPOT;

® CTPOUTDH CXEMY, AITOPUTM ISHCTBUS, UCIPABJISATH HJIM BOCCTAHABIMBATD HEM3BECTHBII paHee aJifOPUTM Ha OCHOBE UMEIOIIErocsi 3HaHus 00
00BbeKTe, K KOTOPOMY NPUMEHSIETCS aJITOPUTM,;

® CTPOWTH AOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTHUBHOTO;

® AHATM3UPOBATH/PEPICKCHPOBATH OMBIT Pa3pabOTKU U pealn3aluu yueOHOTO MPOEKTa, HCCIENOBAHUS (TEOPETHUECKOTO, IMITMPHUUECKOr0) Ha
OCHOBE MPEIIOKEHHON MPOOIEMHON CUTYyallny, TIOCTABJICHHON LENN W/WJIH 33JaHHBIX KPUTEPHUEB OLIEHKH MPOAYKTa/pe3yIbTaTa.

8. CwbicnoBoe ureHue. OOyUaronuicss CMOXKET:

® HaxOIUTh B TEKCTe TpeOyemMyro HHpOpMALHIO (B COOTBETCTBUH C LIENIIMU CBOEH ESITEIbHOCTH),

® OpPHEHTHUPOBATHCS B COJAEPIKAHHU TEKCTA, TOHUMATh LIEJIOCTHBII CMBICT TEKCTA, CTPYKTYPUPOBATh TEKCT;,

[ ]

[ ]

yCTAHABJIMBATH B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHI, SIBJIEHUH, TIPOIIECCOB;
PE3IOMUPOBATH TJIABHYIO UIEI0 TEKCTA,
¢ TpeoOpa3oBbIBATH TEKCT, IIEPEBOAS» €ro B APYI'YI0 MOAAIBHOCTb, HHTEPIPETHPOBATh TEKCT (XYAOKECTBEHHBIH W HEXYJOKECTBEHHBIH —
yueOHbIH, HAYYHO-TIONYJISIPHBINA, HHPOPMALIMOHHBIN, TEKCT non-fiction),
® KPHUTUYECKH OLICHWBATH COACPIKAHHUE U POPMY TEKCTa.



9. ®opMHpPOBaHUE U PA3BUTHE SKOJOTMYECKOTO MBIILICHUS, YMEHUE MPUMEHSTh €ro B MO3HABATEJIBbHON, KOMMYHUKATUBHOW, COLUAJIBHON
npakTuke U npodeccruoHanbHoOM opueHTarmn. OOyUaroIuiCsS CMOXKET:

® ONpenessATb CBOE OTHOUIEHUE K MPUPOIHON Cpene;

® AHAJM3UPOBATH BIIUSHIE SKOJOTHUECKUX (PAKTOPOB HA Cpeny OOMTAaHUS KUBBIX OPTaHU3MOB;

® [POBOJUTH MPUYUHHBINA U BEPOATHOCTHBIN aHAIN3 SKOJOTUUECKUX CUTYALUN;

® [POTHO3UPOBATH U3MEHEHHSI CUTYALIUU MTPU CMEHE AeUCTBHSI OAHOTO (haKTOpa Ha eHCTBUE APYroro GakTopa,

® pacOpOCTPAHATH SKOJOTMYECKHUE 3HAHUS U YUaCTBOBATh B MPAKTUYECKUX JIEJax IO 3alMUTE OKPYKAIOIIEH Cpeabl,

® BBIPAXKATh CBOE OTHOIICHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHUS, MOAEIH, POSKTHBIC PadOTHI.

10. Pa3BuTre MOTHBAaLMM K OBJIQNICHUIO KYJIBTYPOH aKTUBHOTO HCIOJNB30BAHHUS CIIOBapeld M JPYyTHX MOUCKOBBIX cucTeM. OOydaroiquiics

CMOMKECT!

® omnpenenaTb HeoOXOIUMbBIE KITFOUEBbIE TOMCKOBBIE CIOBA U 3ATIPOCHI,

® OCYULIECTBJISITh B3aMMOJACICTBUE C 3JICKTPOHHBIMU MTOUCKOBBIMU CUCTEMaMHU, CJIOBAPSIMU,

e (HOpPMHPOBATH MHOKECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX HCTOYHUKOB ISl OOBbEKTHBHU3ALH PE3YJIbTATOB TIOUCKA,
® COOTHOCHUTb MOJIYYEHHBIE PE3YyJIbTAThl IOUCKA CO CBOEH NESTEIbHOCTBIO.

Tunosble 3a7a49u 10 (POPMHUPOBAHUIO NO3HABATE/IbHBIX AeHCTBHIL:
® MPOEKTHI HA BLICTPAMBAHUE CTPATETUU NIOUCKA PEIIEHUs 3a/1ad,;
® 3a7a4M Ha CEPHALIMIO, CPABHEHME, OLICHUBAHUE,
® MPOBEAEHUE SMIUPUYECKOTO UCCIIETOBAHMS,
® IIPOBEIECHHUE TEOPETUYECKOTO HCCIIETOBAHUS,

® CMBICIOBOE UTCHUE.
IIpoexTsI:

7 KJace
TpeyronbHUKN BOKPYT HAC.
E,[[I/IHI/ILIbI I/ISMepeHI/Iﬂ. HSMGpI/ITeJ'IbeIe I/IHCTPYMGHTBI.

N =

8 xkiacc

Mmuoroyronsauku Ha pewmérke. @opmyna [1uka.
Teopema I1udaropa. «IIndaroposa Tpoiikay.

N =

9 kuacc



1. Teopems! Uesrl u Menenast.
2. DopMyIbl MIOWAAEH PA3IUYHBIX YE€ThIPEXYTOJIbHUKOB.

cI)OprI OopraHu3anuu y‘{e6HO-I/ICCHeI[OBaTeJIbCKOI>'I ACATCIIbHOCTU HAa YPOUYHBIX 3aHATUAX MOTYT OBITD CICAYHOIMNMUA:

o yPOK-HCCIEeIOBAHNE, YPOK-Tab0paTOpHsl, YPOK-TBOPUECKUH OTUET, YPOK M300PETATENbCTBA, YPOK «Y IUBUTEIBHOE PSIIOM», YPOK — pacckas
00 y4eHBIX, YPOK — 3alIUTa UCCIENOBATEILCKUX IPOEKTOB, YPOK — SKCHEPTH3a, YPOK «IIaTeHT Ha OTKPBITHE», YPOK OTKPBITHIX MBICIIEH;

o yueOHBIH 3KCIEPUMEHT, KOTOPBIH IO3BOJSIET OpPraHM30BaTh OCBOEHHE TAKUX SJEMEHTOB HCCIENOBATEIbCKOW NESITebHOCTH, Kak
IUTAHUPOBAHHE U MPOBECHNE SKCIIEPUMEHTa, 00padOTKa U aHATN3 €ro Pe3yJIbTATOB,

o TOMAITHEEe 3a/JaHUe UCCIIEIOBATEIILCKOTO XapakTepa MOXKET codeTaTh B cede pa3HooOpa3HbIe BHIBL, MIPHUYEM MO3BOJISIET POBECTH yueOHOE

HUCCICA0BAHUE, NOCTATOYHO NPOTAKECHHOEC BO BPEMCHU.

Kommynukatusnbie YY/I

7 YMeHue OpraHu3OBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO MESTEIbHOCTh C VYUTEJIeM U CBEPCTHUKAMH, paboTaThb
WHAWBUAYAJbHO W B TPYIIE. HAXOOUTh OOINee pelleHHe W pasperiatb KOH(JIUKTBI Ha OCHOBE COTJIACOBAHMS TMO3WIMH M y4eTa HHTEPECOB,
(bopMyIUpOBaTh, APTYMEHTUPOBATh H OTCTAUBATh CBOE MHEeHME. OOyUarOIUNACs CMOKET:

— ONpeneNsiTh BO3MOXKHBIC POJIM B COBMECTHOM NEATEIbHOCTH,

— WTrpaTh OMPEACNIEHHYIO POJIb B COBMECTHOMN AESTEIbHOCTH,

— MPUHUMATh TMO3UIUI0 COOECeTHUKA, MOHUMAS MO3UIUI JIPYroro, pa3indyaTh B €ro pedd. MHEHUE (TOYKY 3pPEHHUs), JOKa3aTeNbCTBO
(aprymeHTBI), (haKThI, TUTIOTE3bI, AKCUOMBI, TEOPHUH,;

— ONpenessiTh CBOU ASUCTBUS U NSHCTBUS MAaPTHEPA, KOTOPbIE CIIOCOOCTBOBAIIH WJIH MPETSITCTBOBAJIHN MPOIYKTHBHOW KOMMYHUKAIIHH,

— CTPOWTH MO3UTHUBHBIE OTHOIICHUS B MpOLecce YUeOHOH 1 MO3HABATEIbHON AESITEIbHOCTH,

— KOPPEKTHO W apryMEHTHPOBAHHO OTCTAMBATH CBOK TOYKY 3PEHHs, B AMCKYCCUU YMETb BBIABHraTh KOHTPAPTYMEHTHI, nepedpasupoBaTh
CBOIO MBICITb (BJIAACHIE MEXaHI3MOM SKBUBAJICHTHBIX 3aMEH ),

— KPUTHUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATh OIMMOOYHOCTH CBOEr0 MHEHHUs (€CIH OHO TaKOBO) U
KOPPEKTUPOBATH €r0;

— TMpenjiarath ajJbTePHATUBHOE PEIIeHHE B KOH(JIUKTHON CUTyalnH;

— BBIAENATH OOIIYIO TOYKY 3PEHUS B TUCKYCCHH,

— JIOTOBAPHBATHCS O MPABUJIAX U BOMPOCAX sl OOCYKACHHSI B COOTBETCTBHH C TIOCTABJICHHOHN TMepea rpynnou 3a1aqeit,

— OpraHu30BBbIBATH yUeOHOE B3aMMOACHCTBHE B TPpymIe (ONpenessTh O0IMue LeH, pacpeaeNaTh POJIH, JOrOBAPUBATHCS APYT C APYrOM H T.



i)

— YCTpPaHATh B paMKax AHMAajora pa3pbiBbl B KOMMYHUKALIUH, OOYCIIOBJICHHbIE HEMTOHNMAHUEM/HETIPUATHEM CO CTOPOHBI COOECETHIKA 3a0a4H,
(bopMBI MM conepIKaHUs TUATIOTA.

8 YMeHHe OCO3HAHHO MHCIHOJIb30BAaTh PEYEBbIE CPENCTBA B COOTBETCTBUM C 33Ja4€ll KOMMYHMKALUU AJI BBIPAXKEHWUsS] CBOUX YYBCTB,
MBICTIEH M MOTPeOHOCTEH Ui TIJIAHUPOBAHHS M PEryJSIUN CBOCH NESTEIbHOCTH, BJIAJACHWE YCTHOW M INMHUCBMEHHOW PpEeYbl0, MOHOJOTMYECKON
KOHTEKCTHOM peubto. OOyJaromuiicst CMOJKeET:

® ompenenaTh 3a1a4y KOMMYHHKALUK 1 B COOTBETCTBUH C HEH OTOMpPATh peyeBbIe CPEACTBA;

OTOMpaTh M UCTIOJIB30BATh PEUYEBbIE CPEACTBA B MPOIIECCE KOMMYHUKALIUHU C JPYTUMH JIFOABMU (IHAJIOT B TIApe, B MAJIOH IPYIIe U T. 1.);
NPEACTaBISTh B YCTHOM MIIM IMCbMEHHOH (pOpMe pa3BepHYTHIH TUTaH COOCTBEHHON NESTEIbHOCTHY,

coOMmoIaTh HOPMBI MyOJMYHON peun, perjJjaMeHT B MOHOJIOT€ U TUCKYCCHUH B COOTBETCTBUU C KOMMYHUKATUBHON 3a1a4eit;
BBICKa3bIBaTh 1 OOOCHOBBIBATH MHEHUE (CY)KIEHHE) U 3apalluBaTh MHEHHE MApTHEPA B paMKaxX AMAJIOra;

NPUHUMATD PELISHHE B XOJE AUAJIOTa U COTIIACOBBIBATE €T0 ¢ COOECETHUKOM,

CO3/1aBaTh MMCbMEHHBIE «KJIUIINPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCTIOIBb30BAHNEM HEOOXOIUMBIX PEUEBBIX CPEICTB;
HCTIOJIB30BaTh BepOasbHbIC CPENCTBA (CPEACTBA JJOTMUECKON CBSI3U) IS BBIIEIEHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS,
UCTIOJIB30BaTh HeBepOabHbIE CPECTBA WM HATJISITHBIC MaTePHAIIbL, IOATOTOBJICHHBIE/OTOOPAHHBIE IO PYKOBOACTBOM YUHUTEJIS,

e JeNiaTh OLIGHOYHBIH BBIBOJ O JOCTIKEHHMH LIETM KOMMYHHKALMH HEMOCPEICTBEHHO MOCHE 3aBEePIICHUS KOMMYHHKATHBHOIO KOHTaKTa W
00OCHOBBIBATB €TO.

9 ®opmupoBaHHe M Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJBb30BaHHs HHPOPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJOrui (mamnee —
UKT). OOy4aromuiicst CMOXKET:

e I[IeJICHANPABJICHHO UCKATh U HCIOJB30BaTh HH(POPMALIMOHHBIE PEeCYpChl, HEOOXOAMMBbIE I PEIIeHUs] Y4eOHbIX U MPAKTHYECKUX 3a7ad C
nomoubro cpeacts UKT;

® BBHIOUPATH, CTPOUTH U KCIOJb30BATh AJEKBATHYIO MHOOPMALIMOHHYIO MOZENb Ui Mepenadyd CBOUX MBICIEH CPeICTBAMH €CTECTBEHHBIX U
(OpMabHBIX S3BIKOB B COOTBETCTBUH C YCJIOBUSIMH KOMMYHHUKALMH,

® BbIEIATH HHPOPMALIMOHHBII aCMEKT 3a1a4H, OTIEPUPOBATh JAHHBIMH, UCTIOJB30BATH MOJIENb PEIIEHHS 3a1a4H;

® IICIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOUasi BBIOOP a7€KBATHBIX 33[a4e HHCTPYMEHTAbHBIX MPOrPAMMHO-AMIAPATHBIX CPEACTB U
CepPBHUCOB) Uil pelieHHs] WHPOPMALIMOHHBIX U KOMMYHHKALIMOHHBIX y4eOHBIX 3a7a4, B TOM YHCIIE. BBIYHMCJICHHE, HAMHMCAHHE MUCEM, COYMHEHUH,
JOKIIAIOB, pedepaToB, CO3MAHNE MPE3CHTALMN U JIp.;

® ICMOJIb30BaTh MHPOPMALMIO C YIETOM 3TUYECKUX U NMPABOBBIX HOPM,;

e Co37aBaTh MH(POPMALMOHHbIE PECYpPChl PA3HOrO THUIA U Ui Pa3HBbIX ayAMTOPHi, coOnMoaaTh MHGOPMALMOHHYIO TUTHEHY U MpaBHJa
UH(POPMALTMOHHOHN 0€301MacHOCTH.

TunoBsble 3aga4M No OpPMUPOBAHUIO KOMMYHUKATUBHbIX AeACTBUIA
® Ha y4yeT NO3ULMM NapTHepPa;
® Ha OpraHM3aLMIO U OCYLLECTBAEHWNE COTPYAHNYECTBA;



e Ha nepepgavy MHOpPMaLMM U oTOBparkeHMe NPeaMEeTHOrO COAe PXHKaHUS;
® TpPEeHMHIM KOMMYHUKaTUBHbIX HAaBbIKOB;
® posieBble Urpbl.

npeomemuvle:

1) dopmuposaHMe npeacTaBAeHMM O MaTeMaTUKe Kak O MeToZe MO3HaHWA AeNCTBUTE/NIbHOCTM, MO3BOJIAIOLWEM OMUCBbIBaTb UM M3y4yaTb
peanbHble NPOLECChl M ABNEHUS;

2) pa3BuTME yMeHUI paboTaTb ¢ y4ebHbIM MaTeEMATMUYECKMM TEKCTOM (aHa/M3MpOoBaTb, M3BJAEKaTb HeobxoaAnMyo MHGOPMAaLUID), TOYHO U
rPaMoOTHO Bblpa*kaTb CBOW MbIC/IM C MPUMEHEHMEM MaTeEMaTUYECKOM TEPMUHOJIOTMKU U CUMBOJIMKKW, MPOBOAUTE KAaccUbUKaLMKM, NOrM4eckue
060CHOBaHMA, OKa3aTeIbCTBA MaTeEMaTUYECKMX YTBEPKAEHUN;

3) pa3BUTME NpedcTaBAEHUN O YMCAE M UYMCAOBBLIX CMCTEMAX OT HaTypa/ibHbIX A0 OAeNCTBUTENbHbIX YMCen; OBMafAeHWEe HaBblKaMWU YCTHbIX,
NMUCbMEHHbIX, MHCTPYMEHTAIbHbIX BbIYUCIEHUN;

3) oBnageHMe reomMeTpUYECKMM A3bIKOM; Pa3BUTME YMEHMA UCMO/b30BaTb €ro AAA ONMcaHMA MPeaMETOB OKPYXKAlOLWEro mMupa; passuThe
NPOCTPaHCTBEHHbIX NpeAcTaBAeHNM, N306pasmTeNbHbIX YMEHWM, HABbIKOB reOMeTPUYECKMX MOCTPOEHUI;

4) dopmnpoBaHME CUCTEMATUYECKMX 3HAHUIM O MAOCKMX dUrypax U UX CBOMCTBAX, MpeAcTaB/AeHU O NPOCTENILUNX NPOCTPAHCTBEHHbIX Tefax;
pa3sBUTME YMEHUW MOLENMPOBaHUA peasbHbIX CUTyaLUMM Ha A3blKe FeoMeTpUW, MWCCNedOBaHUSA MOCTPOEHHOM MOZENN C WMCMO/Jb30BaHUEM
reomeTpUYECKUX NOHATUN;

5) oBnageHne npocteMwmmum cnocobamm nNpeAcTaBAeHUS W aHaAM3a CTaTUCTUYECKUX AaHHbIX; ¢$OpMMpOBaHME MNpeAcTaBAeHUM o
CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeasibHOM MUpe M O pasiMyHbIX cnocobax UX U3ydYeHUs, O MPOCTEMLLMX BEPOSATHOCTHLIX MOAENAX; PasBUTUE
YMEHWIN M3BNeKaTb MHPOpMaLMIo, NpeacTaBNeHHyo B Tabauuax, Ha guarpammax, rpadmkax, onucbiBaTb U aHa/M3MPOBATb MACCUBbl YUCIOBBIX
AaHHbIX C MOMOLLBbK MOAXOAALMX CTATUCTUYECKUX XapaKTEPUCTUK, UCMOAb30BaTb MOHUMaHWE BEPOATHOCTHLIX CBOMCTB OKPYXKatoWMX ABAEHUA MpU
NPUHATUM peLleHUl;

6) pasBUTME YMEHUIM MPUMEHATb M3yYeHHble MOHATMA, pe3y/bTaTbl, MeToAbl ANA PelleHUA 3a4ad NPaKTMYeCKOro XapakTepa M 3agay M3
CMEXKHbIX AUCUMMNANH C UCMOb30BaHUEM NPU HEOBXOAMMOCTM CMPaBOYHbIX MaTePMaoB, KOMMbOTEPA, MO/Ib30BATbCA OLLEHKOM U MPUKUAKOM Npu
NPaKTUYECKMX pacyéTax;

7) dopmmpoBaHne MHOOPMALMOHHOM U aATOPUTMUYECKON KyabTypbl; GOpMUpOBaHME MPeAcTaB/IeHNA O KOMMbIOTEPE KaK YHMBEPCa/lbHOM
ycTpoicTee 06paboTkM MHPOPMaLMK; pa3BUTME OCHOBHbIX HABLIKOB M YMEHMI UCMOIb30BaHUA KOMMbIOTEPHbIX YCTPOMCTB;

8) dopmumpoBaHue ymeHUn dopmManmsaunM M CTPYKTYpPUpPOBaHMA WMHIOPMALMKU, yMmeHMA BblbUpaTb cnocob npeAcTaBAeHUs AaHHbIX B
COOTBETCTBMM C MOCTaBAEHHOM 3aga4el — Tabauubl, cXembl, rpaduKK, AMarpammbl, C UCNOAb30BaHMEM COOTBETCTBYHOLUMX MPOrpaMMHbIX CpeacTs
06paboTKKM AaHHbIX;

9) dopmMpoBaHME HaBLIKOB U yMeHUN 6e3onacHoro M LenecoobpasHoro nosedeHuWs npu paboTe ¢ KOMMbIOTEPHBIMM MporpaMmMamMun M B
NHTepHeTe, ymeHMA cobatogaTtb HOpMbl MHGOPMaLMOHHOM 3TUKM U NpaBa.



BreinyckHUK Hay4uTcs B 7-9 kiaccax
(2151 MCNOJ1b30BAHYSI B IOBCEHEBHOM KH3HHU U o0ecreveHust
BO3MOKHOCTH YCNEIIHOI0 NMPOAOJUKeHHUsI 00pa30BaHHUsI HA
0a30BOM ypOBHe)

Bbll'lyCKHl/lK l'lO.]'ly'll/lT BO3MOKHOCTDH Hay'll/lTbCﬂ B
7-9 kaaccax s odecnevueHnss BO3MOKHOCTH
YCNENIHOT0 NMPOAOJIKEHHsI 00Pa30BaAHUSA HA
0230BOM H YIJIy0JIEHHOM YPOBHSIX

DJleMeHThI TeoOpHH
MHOKECTB H
MATEMATHYECKOH JIOTHKH

- OnepupoBaTh Ha 0a30BOM ypoBHe' TOHATUAMHU: MHOKECTBO,
3JIEMEHT MHOXXECTBA, OJMHOKECTBO, IPUHAJIEKHOCTD,

- 3aJ1aBaTh MHO>KECTBA MIEPEUUCICHUEM UX 3JIEMEHTOB,

- HaxXOAWUTh TepecedeHue, OObeNUHEHHe, TOAMHOXKECTBO B
MPOCTENIINX CUTYaLUAX,

- omepHpoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMU:. OIpEIeNICHHE,
aKCHOMa, TeOpeMa, 10Ka3aTeNbCTBO,

- TNPUBOAMUTH MpPUMEPbl U KOHTPIPUMEPHI IJIsl MOATBEPKACHUS
CBOHUX BBbICKA3bIBAHUM.

- Onepuposams’  nousmusmu:  onpeoenenue,
meopema, akcuoMda, MHONMCECMBO, XaAPAKMePUCIIUKU
MHONCECMBA,  JNIEMEHM — MHOMCECMEd, — NyCcmoe,
KOHeYHOoe u beckoHeuHoe MHOHCECMEO,
HOOMHOMCECMB0,  NPUHAONEICHOCb,  GKIIOYEHIe,
PABEHCIMBO MHOMHCECS;

- uzobpadcams  MHONCECMEA U
MHOICECME C NOMOUYbIO KpY20s Jilnepa,
- onpeodensmv  NPUHAONEIHCHOCHb
MHOJICECMBY,  00BeOUHeHUo U
MHOHCECE;

- 3a0a6amb MHOHCECMBO C NOMOWBIO NEPEYUCTEHUS
/1€ MEHMO8, CI0BECHO20 ONUCAHUS,

OMHOULEHUE

oJleMeHma
nepecevyernuro

- onepuposams  NOHAMUAMU.  BbICKA3BIBAHUE,
UCMUHHOCIM® U JIOJICHOCHIL  BBICKA3bIGAHUA,
ompuyaHue  BbICKA3bIGAHUN,  onepayuu  HAO
BBICKA3LIGAHUSIMU: U,  UIU,  He,  YCIOBHbIE
BbICKA3BIGAHUS (UMITUKAYUL);

- cmpoums BbICKA3bIGAHUS, ompuyaHus
6bICKA3LIEAHUT.

B noBceaHeBHOM KU3HH U NIPH U3Y4YEHUH APYTUX NPEIMETOB:

13p,er N gasee — pacnosHaBaTb KOHKPETHbIE NpUMepbl 06LI.I,VIX NOHATUIA Mo XapaKTepHbiM NMpn3HaKam, BbIMNO/IHATbL p,ei;lCTBVIFI B COOTBETCTBUN C onpeageneHnem n I'IpOCTeVILIJVIMVI
CBOICTBaMM I'IOHFITVIVI, KOHKpPETU3npoBaTb Npumepamu o6u.|,14e MOHATUA.
2 30ecb U panee —3HaTb onpeaesieHMe NOHATUA, YMETb MOACHATbL €ro CMbIC/1, YMETb UCNONb30BaTb MOHATUE U ero cBoiicTBa npu nposegeHun paCCV)K,EI,EHMVI, AOKa3aTenbCTs,

pelueHnK 3agau.




- HUCHOJB30BaTh IpadUvecKoe MPEIACTABICHHE MHOMKECTB IS
OIMCAHUS PEAbHBIX MPOLECCOB U SBJICHUM, IPU PEIIEHUN 33134
APyrux y4eOHBIX MPEIMETOB.

- ocnmpoums Yyenouxku yMOS’ClK/ZIOUQHuﬁ HA OCHO6B¢E
UCNOJIb306ARUA NPABUTL TOCUKU,
UCNOJIB306AMb MHOJCECMEd, Onepayuu ¢

MHOJICECMBAMU, UX cpaghuyecKkoe npeocmasnenue
0151 ONUCANUSL PeAIbHBIX NPOYECCOB U ACTEHUT

I'eomeTpuueckue
durypni

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH T€OMETPHUECKUX
uryp;

- u3BieKaTh HHOpPMAIMIO O TeoMeTpudeckux ¢urypax,
NPEACTABICHHYIO HA YePTEXKax B IBHOM BUJIE;

- IPUMEHSTh U PELICHUs 3a7ad reoMeTprudeckue (akThl, €Ciu
YCIIOBHSI MX MIPUMEHEHUS 3a/1aHbl B SIBHOH (opme;

- pelaTh 3a7ayd HA HAXOXICHUE T€OMETPHUYECKUX BEJIUYMH TI0
oOpasaM WM aIropuTMam.

- Onepupoeamb NOHAMUAMU ~ 2EOMEMPUUECKUX

Pueyp;

- u361eKambs, UHMEPNPeMUPOLANMs u
npeodpazoev16ams unghopmayuo 0
eeomempuyeckux queypax, npeocmasieHHylo Ha
uepmedncax;

- npumensms  2eomMempuyeckue  akmer 07
peutenusn 3a0ay, 6 MoMm yucie, Npeonoaazarouux
HECKOILKO ULAC08 PeULeHUS,

- opmyruposame 6  nmpocmeliwux  CAyyasx
CBOIICMEA U NPUBHAKU ueyp;

- OOKA3bIBAM b 2€0MEMPUYECKUE YMBEPHCOCHUS,

- 61a0ems CMAHOAPMHOIl Kiaccugpurayueti nioCKux
Quzyp (mpey2onvHUKOB U UemubIPEXY20NbHUKOB).

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:

- UCTIOJIb30BATh CBOWMCTBA T'€OMETPHUECKUX (PUTyp ISl perieHus
TUIOBBIX 3a4ad, BO3HUKAKOUINX B CHTYalUsIX IOBCEIHEBHOU
JKA3HY, 33424 NPAKTHYECKOTO COAEP KAHMUS.

- UCHONIL30BAMb CEOUCMEA 2eOMEeMPUYEeCKUX ueyp
Ol peutenusi 3a0ay HPAKMUYECKO20 Xapakmepa u
300 U3 CMENHCHBIX OUCYUNIUH.




OTHomenus

- OmnepupoBate Ha 0a30BOM YpPOBHE NOHSATHSMHU. PABEHCTBO
buryp, paBHble  (UrypBl,  PaBEHCTBO  TPEYrOJbHHUKOB,
NapaJuIeNIbHOCTh MPSIMBIX, MEPIEHANKYISIPHOCTD MPSIMBIX, YTIIbI
MEXIY NPSMbIMHE, TIEPIICHIUKYJIISIP, HAKIIOHHAS, TPOEKLINS.

- Onepuposams NOHAMUAMU: PABEHCMEO ueyp,
paeuvie  ueyper,  pagencmeo - mpey2onbHUKOG,
NapaniensHOCMy — NPAMbIX,  NEPREHOUKYIAPHOCHTb
NpSMBIX, Yelvl MedcOy NpsAMbIMU, NEPHEHOUKYIAP,
HAKAOHHAA, Npoekyus, noodobue ¢uayp, nooobHvie
Quzypui, noOOOHBIE MPEY2OTLHUKH,

- npumensme meopemy Daneca u meopemy o0
HNPONOPYUOHANBHBIX OMPEIKAX NPU Peutenu 3a0ay;
- Xapakmepuzoeams — 63aUMHOE  PACHONOICEHUE
NPAMOIL U OKPYICHOCIU, O8YX OKPYIHCHOCHIEI].

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:

- HCMNOJIb30BATh OTHOIICHUA MJIA PCLICHUA HpOCTeI‘/'ILHI/IX 3anaa4,
BO3ZHHUKAKOIUX B peaanoﬁ JKHU3HU.

- UCNONBL308AMb OMHOULEHUS O/IA peuternu: 3a0au,
GO3HUKAIOWUX 6peCl/ZbHOl7 HCU3HU.

HU3mepenus n
BBIYHCJICHHS

- BrIMOMHATH M3MEpeHUe IUIMH, PACCTOSHHM, BEJIMYHUH YIJIOB, C
MOMOIIBI0 HHCTPYMEHTOB AJISl H3MEPEHUI JAJTUH U YTJIOB,

- TpUMEHATb (GOpPMyNBl TepuUMeTpa, IUomangd u o0BéMa,
IUIOINAAN TOBEPXHOCTU OTHEJIbHBIX MHOTOTPAaHHHKOB IPU
BBIUHCJICHUSIX, KOT/Ia BCE TAaHHBIE UMEIOTCS B YCIIOBUU,

- mpuMeHsTh TeopeMy [ludaropa, 6a3oBble TPUTOHOMETPUUECKHE
COOTHOIUEHUS AJIS1 BBIYMCIIEHUS JJIMH, PACCTOSHUH, Tuiomaneii B
MPOCTEHMIINX CITyYasiX.

-Onepuposams ~ npeocmaenenusivy 0 OJuHe,
niowaou, obvéme xak eeauyunamu. Ilpumensmo
meopemy Ilugacopa, opmynvr niowaou, obwvéma
npu peuteHuu MHOLOUAROBLIX 3A0aY, 8 KOMOPIX He
6ce OQHHblE NPEOCMABNeHsl SABHO, A MpedyIom
8bIYUCHCHUIl,  OnepuUpoeams  Oonee  ULUPOKUM
KONU4ecCmeom (opmyn OauHvl, NAOWAOU, 00BéMd,
BBIYUCTAMb  XAPAKMEPUCIIUKY  KOMOUHayuii gueyp
(OKpyJICHOCMEN U MHO20Y20NbHUKOB)  GbIYNUCTIAMD
paccmosnus  medcoy  ueypamu,  npuUMeHsmo
mpuzconomempuyecxue opmynst O GbIYUCIEHUT 8
Oo1ee CNONCHBIX CIYYASX, NPOBOOUMb GbIYUCTIEHUS
Ha OCHOGe PABHOBENIUKOCTIU u
PABHOCOCMAGIEHHOCHIL,

- NpOBOOUMb NPOCMbIE BbIYUCTEHUS HA OOBEMHBIX
menax;

- hopmynuposeams 3a0auu HA GvIYUCAEHUE OUH,
naowaoeidi u 00bEMOB U PeuLams Ux.

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:

- BBIUHCJIATH pPaCcCTOAHNMA Ha MCECTHOCTU B CTAHAAPTHBIX | -npoeo@umb 6bIYUCTEHUA HA MECIMHOCIU,




CUTyaLMsIX, IUIOIIAJAM B MPOCTEHUIIMX CJIy4asX, IPUMEHSTh
(OpMyJIbI B IPOCTEHIINX CUTYALHSIX B TIOBCEIHEBHOM JKU3HH.

- npumensms  QOpMyIvl  NPU  BBIYUCIEHUAX 8
CMEJICHBIX YUeOHbIX NpeoMemax, 6 OKpPYIcaruyeli
oeficmeumenbHoCmIl.

I'eomeTpuueckue
NMOCTPOECHUS

- MzobpaxaTe THMOBBIE IUIOCKHE (GUIypel U (UIypel B
IPOCTPAHCTBE OT PYKH M C IOMOIIBIO HHCTPYMEHTOB.

- Mzobpasicams ceomempuueckue ¢ueypsr no
MEKCMOBOMY U CUMBOTLHOMY ONUCANHUIO,

- CB0000HO  ONEpUpoOBaAmMs  YePMENCHBIMU
UHCMPYMEHMAMU 6 HECTONCHBIX CIYUAIX,

- GLINONHAM®  NOCMPOEHUS  MPEy2OIbHUKOS,
HpUMEHSMb  OMOeNbHbIE  MemoObl  NOCMPOEHUil
yupkynem u JUHENKOU U HNposoOUmMs npocmeiiuiie
UCCNEO0B6AHUS YUCIA PeULeHUT,

- uzobpaxcams munogele NIOCKUe Queypst U
obvemuvle  mena ¢ HOMOWBIO  NPOCMEHULUX
KOMNbIOMEPHBIX UHCHPYMEHMOB.

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:

- BBINOJHATH NPOCTEHINNE TMOCTPOEHUsI HA  MECTHOCTH,
HEOOXOIUMBIE B PEATbHOM KI3HH.

- BBINOJHAML — HpOcmeliue  NOCMPOEHUsT  HA
MECHHOCIU, HEOOXOOUMbIE 8 PEIbHOT HCUSHU,

- OoyeHuBAMb  paA3ZMEPbl  PEIbHbIX  0O0BEKMO8
OKpYdHCAIOwe 20 Mupa.

I'eomeTpuueckue
npeodpa3zoBaHus

- Crpours  ¢urypy, OaHHOW  (urype

OTHOCHUTECJIbBHO OCH U TOYKH.

CUMMETPUYHYIO

- Onepuposams  nonsimuem  OBUICEHUA U
npeodpazo6anuss No0oOus,  61A0ems  NpUéMamu
nocmpoenus pueyp ¢ UCnoab306aHUeM OBUICEHUT U
npeodpazo6anuii NOOOOUs, NPUMEHAMb NOJYYeHHbIE
3HAHUSL U ONbLIM  NOCMPOEHUIl 8  CMEJCHBIX
npeomemax U 6  PeaIbHbIX  CUMYQyusx
OKpYIcaione2o mupas,

- cmpoums  ¢hucypy,
HONB306AMbCA  CEOUCMBAMU
0bocHoBaHUA c80TicmE uyp;

- NpUMeHsImMyb CE0ICMEa O8UNCEHUTI 05l NPOBEOeHUs
npocmediuiux 060CHO8aH Ul c8oiicme hueyp.

nooobuylo  OaHHOIl,
nooooust ons

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:




- pacro3HaBaTh JBWKEHHE OOBEKTOB B OKPYIKAIOIIEM MUPE;
- pacro3HaBaTh CHMMETPUYHBIC (PUTYPBI B OKPYKAIOIIEM MUPE.

- NpUMeHAMb CEOUCMEA OBUNCEHUI U NPUMEHAMb
1nooobue 0151 NOCMPOEHUTl U GbIYUCTCHUIL.

BekTOopbl H KOOPAUHATDI
HA IJIOCKOCTH

- OnepupoBath Ha 0a30BOM YPOBHE MOHSTHSIMH BEKTOp, CyMMa
BEKTOPOB, MPOM3BEACHHUE BEKTOPAa HA YHCJIO, KOOPIWHATHI Ha
IUIOCKOCTH,;

- ompenenAtb NPUOMIKEHHO KOOPAUHATHI
M300pa’KEHII0 HA KOOPANHATHOHN IIOCKOCTH.

TOYKHA IO €€

- Onepuposame nonsmuamMu  6eKmop, cymmda,
PA3HOCMb  6EKMOPOS, NpOU3GeoeHue 6eKmopa Hd
YuCHo,  Yeon  Medcoy — 8eKmopamil,  CKAISIPHOE
npouseeoeHue  GeKmMoOpos,  KOOPOUHAMbL  HA
HIIOCKOCHIU, KOOPOUHAMbI 8EKMOPA;

- GuINOAHAMb  Oelicmeusi  HAO  BeKMopamiu
(cnooicenue, GvINUMAHUE, YMHOJCEHUE HA YUCIO),
BBIYUCTAMYb CKANAPHOE NPOU3BEOEH e, ONPEOeisinG 8
HpOCMENWUX CAyuasax yeoi Mencoy GeKmopami,
8BINOHAMY pasiodiceHie sexmopa Ha
cocmasnawuue, NPUMeHAMs NOJYYeHHbIE 3HAHUS 8
Qusure, nonvzoeamecs Gopmynol  GvryUCIEHUSA
PAcCmosHUsL  MedHcoy MOUYKAMU NO  U3BECHIHBIM
KOOPOUHAMAM, UCNONb30680Mb YPAGHEHUS (hucyp 04
peuterus 3a0ay;

- NPUMEHAMb 6eKMOPbl U KOOPOUHANMBL OJis PeUleHUsl
2eoMempUYeCcKUX 300a4 HA 8bIYUCTEHUE ONUH, V2l06.

B noBceaHeBHOI KU3HH U NIPH U3Y4YEHHUH APYTHX PEAMETOB:

- HCIOJIB30BATH BEKTOPBI AJId PEIICHUA HpOCTefILHPIX 3aga4 Ha
ONpCACICHUEC CKOPOCTH OTHOCUTECIILHOTO ABUXKCHUS.

- UCNONB306AMb NOHAMUS BEKMOPOB U KOOPOUHAM
onst peuteHust 3a0a4 no usuxe, ceoepagpuu u
opy2um yue OHbIM NPeOMemAam.

HcTropust MmaTeMaTUKH

- OnuceIBaTh OTACJIbHBIC BbIOAOIIUECA PE3YJIbTATHI, IOJYYCHHBIC
B XO€ Pa3sBUTUA MATCMATHUKU KaK HAYKH,

- 3HaTh NPHUMEPbl MAaTEMAaTHUYECKUX OTKPBITMM U UX aBTOPOB, B
CBSI3U C OTEUECTBEHHON U BCEMUPHON UCTOPUEH;

- IOHUMATD POJIb MATEMATUKHU B PA3BUTUU Poccnn.

- Xapaxmepuszoeamyo BKIAO  8BIOAIOUUXCS
MAMEMAMUKOE 8 pa3eumiue MAamemMamuxy i UHbIX

Hayunsix odaacmeii;

- HOHUMAM® PONbL  MAMEMAMUKYU 6 PA3GUMUY
Poccuu.

MeTtoabl MaTeMAaTHKH

- BuiOupare noaxoasinquii W3yYEHHBIM METON JUIsl PELICHHUH
M3YUYEHHBIX TUIIOB MaTEeMaTHYECKUX 3a/1a4,

- Hcnonesys uszyuennsie mMemoowl, NpOGOOUND

OOKCIBClmeﬂbcm@O, 6bINOIHAMb ONPOGEPIHCEHUE,




- TPUBOIUTH TPUMEPHI MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B | - 6610Upams u3yuenHvie Memoosl U ux KOMOUHAyUU
OKpy’Karolel AefCTBUTENbHOCTH U MPOU3BEIEHUSIX UCKYCCTBA. 07151 peutenust MamemMamuyecKux 3a0ay,

- UCNONB306aMb  MAMEMAMUYECKUE 3HAHUA Ol
ONUCAHUA  3AKOHOMEPHOCMEN 8  OKpYJcarouyeti
oeticmeumensHOCMU U NPOU36EOeHUSX UCKYCCMBA,

- NPUMeHAMb Npocmeliuiue NPoSPAMMHbIE CPEOCmEa
U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCHEMbI DU
peuieHuu MamemMamuyecKux 3a0ay.

Coaep:xanue y4e0HOro rpeaMera

DJieMeHThI TeOPUH MHOKeCTB U MATEeMATHYeCKOH JTOTHKH

Cormacito ®@I'OC ocHoBHOro ofmero oOpa3oBaHUs B KypC MaTeMaTHKH BBEAECH pasznen «Jlormka», KOTOpBIA HE Mpennojiaraet
JOTIOJIHUTEIbHBIX YacOB HA W3yYEHUU W BCTPAUBAETCs B Pas3jIMUHble T€Mbl KYPCOB MAaT€MaTUKHU M MpeABapsieTcs O3HAKOMIIEHHEM C dJIEeMEHTaMu
TEOPHUH MHOKECTB.

MHo’kecTBa M OTHOIIEHHUSI MeK1Y HUMH

MHOKECTBO, XAPAKMEPUCMUYECKOe CBOHCMBO MHOJICECMSd, >IEMEHT MHOXECTBA, HYCHOoe, KOHeuHoe, OeCKOHEeUHOe MHOICECHEO.
ITopmuokecTBO. OTHOIIEHHE TPUHAMJIECKHOCTH, BKJIIOUEHHsS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aaHHUsl MHOXECTB, PACHO3HAGAHUE
HOOMHOICECE U DNEMEHNMOE NOOMHOICECE C UCHONL308ANUEM KPY208 Diinepa.

Onepauun HAX MHOKECTBAMH
[Tepeceuenue u 00ObeMUHEHNUE MHOKECTB. PA3HOCM® MHOJCECMS, OONONHEHUe MHOJCcecmea. Humepnpemayus onepayuil HAO MHONMCECMBAMU C
nomouwslo Kpy206 Jiliepa.

DJIeMeHThI JJOTHKH
Omnpenenenue. YTBep:kneHuss. AKCHOMBI U TeopeMbl. JlokazaTenbcTo. JlokazaTenbeTBO OT MpOoTHBHOTO. Teopema, oOpaTHast nanHou. [Ipumep
U KOHTPIIPUMED.

Boicka3biBaHuA
HcTUHHOCTE U JIOXKHOCTh BBICKa3bIBaHUS. (100ICHbIE U HpOCmble GbICKA3bI6aHUs. Onepayuu HAO BbICKA3bIGAHUAMU C UCHONb306AHUEM
JIOCUYECKUX CBA30K: U, UIl, He. YCI0BHbIE GbICKA3BIBAHUSL (UMNIIUKAYUL).




I'eomeTpuueckue purypbl

®Durypsl B reoMeTpPUH U B OKPY’KaloleM MHupe

I'eomerpudeckas ¢purypa. PopMupoBaHHue IPEACTABICHUH O METAIIPEIMETHOM MTOHATUH «PUTYpay.

Touka, TUHMSA, OTPE3OK, IPsMAs, JIyd, JIOMaHast, TNIOCKOCTb, YroJl, OMCCEKTpHCa yriia v €€ CBOHCTBA, BUAbI YIIIOB, MHOTOYTOJIbHUKH, KPYT.
Ocesast cumMmeTpus reoMeTpudeckux puryp. LieHTpanbHas CHMMETPHUs T€OMETPHUYECKUX (UTYP.

MHOroyroibHUKH

MHOroyroibHUK, €ro 3JIeMEHThl U ero cBoiicTBa. Pacro3HaBaHHE HEKOTOPHIX MHOTOYTOJIbHUKOB. BbilyKiibie U HEGbINYKIble MHOCOY2ONbHUKM .
IIpaBunbHBIE MHOTOYTOJIBHUKH.

Tpeyronpuuku. BeicoTa, Meanana, OuccekTpuca, CpemHsist JUHUS TPEYroJbHUKA. PaBHOOEIPEHHBINH TPEYroJNbHUK, €r0 CBOHCTBA M MPU3HAKH.
PaBHOCTOpOHHUI TpeyroJbHUK. IIpsAMOYronbHBIN, OCTPOYTOJIBHBIN, TYNOYIOJIBHBIA TPEYrOJbHHKH. BHemHue yrubl TpeyrosabHuka. HepaseHCTBO
TPEYroJIbHUKA.

UerbipéxyronpHuku. llapannenorpamm, pom0, NpsMOYroJbHUK, KBaapaT, Tpamenus, paBHoOenpeHHas Tparenus. CBOWCTBA W NPU3HAKU
napauienorpaMma, pomOa, IpsIMOYrOJIbHUKA, KBaApaTa.

OxpykHOCTB, KPYT
OKpy)KHOCTb, KPYI, MX 3J€MEHTbl M CBOHCTBA; LIEHTPAJbHbIE W BIHUCAHHBbIC yribel. KacatenmbHast u cexyujas K OKPYKHOCTH, UX C80ICmEq.
BrcanHbIe 1 ONIFICAHHBIE OKPY)KHOCTH ISl TPEYTOJIBHUKOB, YembIPEXY20NbHUKOS, NPABUTIbHBIX MHO2OY2O0NbHUKOS.

I'eomeTpuueckue purypsl B npocTpaHcTse (00bEMHbBIE Tesa)
Mnuocoepannux u eco 2nemenmor. Hazeanus MHO20CPAHHUKOE C PA3HLIM NOJNONCEHUEM U KOIUYeCmeom cpaneil. 1lepBUyHbIe NpeacTaBIeHUs O
nupaMuze, napajuieNenumnene, npusme, chepe, mape, MUIMHAPE, KOHYCE, UX 3JIEMEHTAaX U MPOCTEHIINX CBOMCTBAX.

OTtHowmeHnust
PasenctBo puryp
CaolicTBa paBHBIX TPeyroJbHUKOB. [Ipu3Haky paBeHCTBA TPEYTOJBHUKOB.

IapanaenbHOCTb NPSAMBIX
[Ipu3Haky 1 CBOMCTBA MAapaAIICIBbHBIX NPAMBIX. Akcuoma napannensnocmu Lexnuoa. Teopema Paneca.

IlepnenauKyasipHble NPsIMbIE
IIpsimoti yron. Ilepmenamkymsap k npsimoit. HaxmonHast, mpoeknwst. CepenuHHBIN NepHeHOuKysAp K otpesky. Ceoiicmea u npusnaku

NepReHOUKYIAPHOCHIU.

Ilooooue



IIponopyuonansuvie ompesku, noooodue gueyp. llooobnvie mpeyeonsnuru. lpusnaku nooobus.
B3aumHoe pacnosiosxkeHue MPSIMOI U OKPYKHOCTH, 08YX OKPYICHOCEI].

HN3mepeHus U BbIYHCICHUA

Beanuunbi

ITonsitue Benuuunsbl. JAnuna. U3smepenue anunel. Equaunel uamepenus nunbl. Benuuuna yrna. ['panycHas mepa yria.
[TonsiTHE O TUTOINAAM TUIOCKOH (UTYpHI U €€ cBoiicTBax. M3mepenue momaneii. EquHNIbI n3MepeHus miommany.
[IpencraBnenue o0 o0véMe u ero croiictBax. M3mepenue odvéma. Equnauiibl usmepenust 00bEMOB.

HN3mepeHus U BbIYHCICHUA

WHCTpyMEHTBI ANl M3MEPEHHH M TOCTPOSHUH, M3MEPEHHE M BBIUMCIIEHHE YIJIOB, INIMH (paccTosiHuil), miomaneil. Tpuronomerpuueckue
(YHKLMH OCTPOrO yIjia B MPsIMOYTOJBHOM TPEYTOJBHUKE [puconomempuyeckue yuxyuu myno2o yaid. BerducieHne 3JeMeHTOB TPEYTOJIbHHUKOB C
UCTIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHWH. POpMyIbl IUIOIAAN TPEYroJbHUKA, MapajulelorpaMma M €ro 4YacTHhIX BHJAOB, (popmylibl
IUTHHBI OKPY>KHOCTH U IJiomany kpyra. CpasHeHue u Berancienue miomaneii. Teopema Iudaropa. Teopema cunycos. Teopema xocunycos.

Paccrossuus
Paccrosinue meskay Toukamu. PacCTosiHUE OT TOUKH JI0 NPSIMO. Paccmosinie meacoy uypamu.

I'eomeTpuyeckue nocTpoeHust

I'eomeTprdeckne NOCTPOSHUS AJISl HUUTFOCTPALIMU CBOHCTB FeOMETPUIECKUX (PUTyp.

HHCTpyMEHTBI 17151 MOCTPOSHMIA: LIUPKYJIb, IMHEHKA, YTONBHUK. [Ipocmeiiuiiie nocmpoenus yupkyiem u JUHeliKoil: nocmpoenue ouccekmpucsl
yena, neprenouryIapa K npsamoil, yena, pagHo2o OaHHOMY,

llocmpoenue mpey2onoHUK08 NO MpPEM CMOPOHAM, O8YM CHIOPOHAM U YTy MeHCOY HUMU, CMOPOHE U O8YM HPUNEHCAUJUM K HETl YeIaM.

Jenenue ompe3sxa 6 oannom omuowienuu.

I'eomeTpuueckune npeodpazoBaHus
IIpeodpazoBanus
[MousTue npeobpasosanus. [IpeacrapieHue 0 MeTanpeAMETHOM MOHSITHH «TpeodpasoBanue». [looodue.

JABHAKEeHUs
OceBas u LIeHTpaJIbHASI CHMMETPHSL, HOBOPOM U NApAiLieNbHblil nepeHoc. Kombunayuu 0gudicenuti Ha nIOCKOCMU U Ux c80lcmed.

BekTopbl H KOOPAUHATHI HA MJIOCKOCTH
BekTopbl



MoHATUE BeKTopa, AelCTBUS Haj BEKTOpaMu, MCMOMb30BaHWE BEKTOPOB B (WM3MKE, Pas3NodKEeHWe BEeKTOpa Ha COCTaBNsiolye, CKansipHoe
npon3BeeHue.

KoopauHaTtbl
OCHOBHble NOHATUSA, KOOPAMHATbI BEKTOPA, paccTOosAHMe MeXKay Toukamu. KoopavHaTbl cepeayHbl 0Tpe3Ka. YpaBHeHUs uryp.
MpuMeHeHVe BEKTOPOB ¥ KOOPAMHAT A1 PeLleHns NpocTeiLnX reome T pMYecKux 3agau.

NcTopma maTemaTuKu

BO3HWKHOBEHME MaTeMaTUKN KaK HayKu, aTanbl eé passuTuna. OCHOBHble pa3fenbl MmaTeMaTUKN. BblgawoLwmeca MaTemaTUKK U UX BKNaj B
pasBuTNe HayKu.

MMosiBneHne MeToha KOOPAMHAT, MO3BOMALLErO NEPEBOAUTb reOMeTpUYeCKne 06beKThl Ha A3bIK anrebpbl. P. dekapT, . depma. MNpumepsl
pas3NnUHbIX CUCTEM KOOPAUHAT.

OT 3emnegenus K reomeTpun. Mudparop v ero wkona. Panec, Apxumes. NnaToH nApUcTOTENb. OCTPOEHNE NPABUIbHBIX MHOTOYTO/IbHUKOB.
Tpuccekums yrna. KeagpaTypa Kpyra. YasoeHue kyba. VicTopus umcna n. 30n0Toe ceyeHne. «Hauvana» Eskampga. /1 iinep, H.N.J1obauyeBCKuii.
WcTopusa nAToro nocrynaTa.

[feoMeTpua N NCKYCCTBO. ["'eoMeTpPUYECKIE 3aKOHOMEPHOCT N OKPY>KaloLLero muypa.

ACTpPOHOMUS M reomeTpus. YTo 1 Kak y3Hanu AHakcarop, dpaTocteH n ApucTapx o pasmepax JlyHbl, 3emau n ConHua. PaccTosHua oT
3emnun 1o JlyHel 1 ConHua. ViamepeHue paccTosiHuA oT 3eman 4o Mapca.

7 Knacc
Homep rnasbl/ HavmMeHoBaHMWe rnasbl/MyHKTa OCHOBHOEe cofepxkaHue KonunyecTso
NyHKTa 4acos
naBa 1 HayvanbHble reomeTpuyeckume ceefleHus. 13
81 Mpamasa 1 oTpes3okK "leomeTpuyeckas (urypa. dopmMunpoBaHue npeLcTaBneHul 0 1

mMeTanpeaMeTHOM MOHATUM «(urypa». Touka, AMHWS, OTPE30K, npsimas.
CrapToBas fMarHoCTuKa.

w? Nlyd n yron Jlyd, nnockocTtb, yrofi, BWAbl Yrnos. BO3HWKHOBEHWEe MaTeMaTWKU Kak 2
Hayku, a3Tanbl ee pa3BuTuA. OCHOBHble pasfensl MaTemaTuku. OT
3emnefenva K reomeTpun. «Havana» EBknmaa.

83 CpaBHeHMe 0TPe3KOB W yrnos OTpe3ok, yron, 6uccekTpuca yrna u ee CBOMCTBA. 1

o i3mepeHne oTpe3koB lMoHATMEe BennuuHbl. [AnuHa. W3mepeHuwe pnviHbl. EfWHUUBLI nM3MepeHus 2

ONVHBL.  VIHCTPYMEHTbI AN M3MEPEHMIA 1 MOCTPOEHWUIA; W3MEepeHne 1



BbIYMCNEHWE YINOB, A/IUH (PAacCTOSHWIA).

= 3mepeHue yrnos Benuunna yrna. MpagycHas Mepa yrna. WHCTPYMeHTbl A4/ U3MepeHuid v
MOCTPOEHWIA; N3MEPEHNE N BbIYWC/IEHUNE YT/IOB.
w? MepneHAnKYnApHble NpAMble Yron, Bugbl yrnos. Mpamoii yron. MepneHAanKynsapHole npsmble. CBONCTBA

W NPU3HAKN NepPneHAuKYNapHOCTU. VIHCTPYMeHTbl A8 W3MEPEHUR u
MOCTPOEHWI; N3MEPEHME W BbIYUC/IEHNE YINOB, ANUH (PAacCTOAHMNA).
KoHTponbHas pabota Ne 1 no Teme «Hava/lbHble reOMeTpUYeCKre CBEAEHUS»

MnaBa 2. TpeyronbHUKn

81 MepBbIi NpPU3HaK paBeHcTBa TpeyrofbHUKKW. CBOMCTBa paBHbIX TPeyrofbHUKOB. puU3HaKy paBeHCTBa
TPeyrosisH1KOB TPeyronbHMKoB. Teopemsbl. JloKa3aTenbCTBo.

o MegmaHbl, GMUCCEKTpUCHI M BbICOTbI [leprneHAMKYnap K npsmoil.  BbicoTa, MeguaHa,  bBuccekTpuca
TpeyrosibH1Ka TpeyrosbHuka. PaBHOGeApeHHbIA  TPeyrofbHUK W ero  CBOMCTBA.

PaBHOCTOPOHHWIA TPEYTObHUK.

w:| BTtopoit u  TpeTmid  npu3Haku [pu3HaKU paBeHCTBa TPEYrosibHUKOB. Teopembl. [JOKa3aTebCTBO.
paBeHCTBa TPeyrolbHNKOB

o 3aflaym Ha NocTpoeHwue OnpepgeneHve.  YTBepxaeHUs. OKPY>XHOCTb, KPyr WX 3/71eMEeHTbl U

cBoicTBa. [eomeTpuyeckmMe MOCTPOEHUA [1A WAMKOCTPauumM CBOWCTB
reoMeTpuyeckux uryp.  VIHCTpPYMeHTbl A/ MNOCTPOEHUS: LUPKY/b,
NNHENKa, YronbHUK. MpocTeilwmne nocTPOEHUS LMPKYNeM W IMHEAKOIA:
NnocTpoeHne OUCCEKTPUCHI Yyrna, neprneHauKynspa K npsMon, yrna,
PaBHOMO AaHHOMY.

KoHTponbHaa pabota Ne2 rno Teme «TpeyrofibHUKm»

"naBa 3. MapannenbHblie Npamble

81 MpusHakn napannensHocT AByX [MapannenbHoCTb NpAMbIX. MpU3HaKU 1 CBOMCTBA NapanienbHbIX NPSMbIX.
NPSAMbIX AKC/OMBI.

oo AKcroMa napannenbHbIX NPAMbIX AKcunombl. AKcnoma napannensHocTu Esknanpga. Teopema, obpatHas

JaHHON. [lokas3aTenbCTBO OT npoTuBHOro. CBOWCTBA U MpU3HAKK

nepneHanKynspHocTU. Bblgawlivecs mMaTemMaTUKU U UX BKiaL B

passuTue Haykn. H./.JlobayeBckuii. icTopusa NnaToro nocrynara.
KoHTponbHaa pabota Ne3 no teme «lapannenscHble Npsmble»

I"naBa 4. COOTHOLLEHUS MEXAY CTOPOHAMW 1 YrnaMmu TPeYyrosibHUKa.

§1 Cymma yrnoB TpeyrosibHuKa BHewHne yrnbl  TpeyronbHuKa. [pAMOYrosibHbIA,  OCTPOYrOJibHbIN,
TYNOYro/ibHbI1  TPEYro/ibHUKWU. PaBHOGeApeHHbIN  TPeyrosibHWK, ero
MPU3HaKW.

COOTHOLLIEHMST MeXay CTOpOHaMu U HepaBeHCTBO TPeYrofbHUKa.

o B e
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yrnamu TpeyrosbHuKa
MpAMOYTro/ibHble TPEYTONbHUKM
MoCTpoeHMe TPeyrosbHUKa No TPeM
aNeMeHTaMm

w0
wn

lMpu3HaKy paBeHCTBa TPEYrobHUKOB.

HaknoHHada, npoekumsa. PaccTofHue Mexay Toykamu. PaccTtosHue oOT
TOYKM [0 npAMOiR. PaccTosHue wmexkay qurypamu. TlocTpoeHue
TPeyroNbHNKOB Mo TpPem CTOpoHaMm, [ABYyM CTOPOHaM W yriay mexkay
HUMW, CTOPOHE 1 ABYM NpUneXKallum K Hei yrnam.

KoHTponbHaa pabota Ned4 no teme «COOTHOLLEHUSA MeXAy CTOPOHaMMW U YriaMun TPeyronbHNKa»

[MoBTOpeHMe.
HayanbHble reomeTpuyeckume
cBefeHua
TpeyronsHUKn
MapannenbHble Npamble
CoOTHOLLEHNA MeXAay CTopoHaMu n
yrnamu TpeyrosbHuKa
MTorosas KoOHTposibHas paboTa Ne5
Homep rnasbl/ HavmMeHoBaHMWe rnasbl/MyHKTa
NnyHKTa
["naBa 5. YeTbIpexyro/ibHUKMW.
81 MHOroyrosibHUKK
oo MapannenorpaMmm m Tpaneyms
o MpsAMOYyronbHUK, pomb, KBagpaT

KoHTponbHaa pabota Ne 1 no Teme «YeTbIpexyronbHUKN»

TouKa, MHUA, OTPe30K, Npsmas. Jlyd, NNOCKOCTb, Yron, BAbl YI/O0B.

BennuunHa yrna, rpagycHas mepa yrna.

Mpu3HaKn paBeHCTBA TPEYro/ibHUKOB. PaBHOGELPEHHbIN TPEYrofibHUK,
ero CBOWCTBA M NPU3HaKMU.

MapannenbHOCTb  NpAMbIX. [puM3HakKuM ¥ CBOMCTBA  NapaiefibHbIX
NPAMbIX.

HepaBeHCTBO TpeyrosibHuKa. MNMpu3HaKy paBeHCTBa TPeYro/ibHUKOB.

NToro

8 Knacc.

OcHoBHOEe cofepxXaHue

MHOroyronbHukKM. MHOIOYrofibHUK, €ro 3nemMeHTbl UM €ero CBOWCTBa.
NomaHas. Pacno3HaBaHWe HEKOTOPbIX MHOMOYrofbHWKOB. Bbinykibie K
HEBbIMYK/ble MHOTOYrOlbHUKW. YeTbIpexyronbHUKN.

Mapannenorpamm, Tpaneuus, paBHobGeapeHHas Tpaneums. CBoiicTBa W
npusHaku napaanenorpamma. Teopema daneca. danec.

Pomb, npsMOyronbHuWK, KsagpaT. CBOWCTBa W MNpU3HaKM pomba,
npsMOYrofibHWKa, KeagpaTa. OceBasg CMMMETPUSA FeOMETPUYECKUX (uryp.
LleHTpasnbHas CUMMETPUA reOMeTPUYECKUX hUryp.

oo
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["naBa 6.
81

=
w

(00 18)
KoHTponbHas paboTa Ne2 no teme «Teopema Mudaropa.

MnaBa 7.
81

Z
w
§3

lMnowagp.

rnowagb MHOroyrosbHMKa

Mnowagmn napannenorpamma,
TpeyrosibHUKa 1 Tpaneyun

Teopema Mudaropa

Mof06HbIE TPEYrO/IbHUKM

OnpepgeneHune
TPEeYyronbHUKOB
Mpu3Hakn nogobus
NMpumMeHeHKne

NnoAo06HbIX

TPeyronbHWKOB
nogo6ms K

[l0Ka3aTebCTBY TEOPEM U PELUEHNIO

3apay

COOTHOLUEHUS MeX/Y CTOPOHAMU W
yrnamu MPAMOYrobHOIO

TpeyronbHuKa

MoHATME O nnowagn nJoCKoMn ¢urypsl M ee cBOWCTBax. W3mepeHue
nnowagen. EavHuubl n3MepeHus nnowann. CpaBHeHWE U BblUMC/IEHME
nnowasgein. NHCTpyMeHTbl A1 U3MEPEHWIA 1 MOCTPOEHWUIA; U3MEpeHne U
BblUMCNEHME NNOLLAAEN.

dopmMynbl NAOWAAM TPeyrofibHWUKa, napasnenorpamma M ero YacTHbIX
BM/0B.

Teopema Mudparopa. Mudparop v ero wkona.

Mnowanb»

MponopunoHanbHble 0Tpe3ku, nogobue duryp. MogobHbIe TPeYroNbHUKN.

Mpu3Haku nogobms.

CpeaHsas NUHWUA TpeyronbHuKa. [eneHne oTpe3ka B JaHHOM OTHOLLEHNN.
MoHsTMe npeobpasoBaHus. NpefcTaBneHVe 0 MeTanpeaMETHOM MOHATUM
«npeobpasoBaHme». Mogobue.

TpUroHoMeTpuyeckme (QYHKUMM OCTPOro Yyrna B MNPSIMOYFO/bHOM
TpeyrosbHuKe. BbluncneHue 3M1EMEHTOB TPeyronbHNKOB C
1CNONb30BaHWEM TPUTOHOMETPUYECKMNX COOTHOLLEHWIA.

KoHTponbHas pabota Ne3 rno teme «[Mof06HbIE TPEYTONbHUKN

MnaBa 8.
81

Zz
w
83

>

OKpy»>XHOCTb

KacaTenbHasa K OKpY>XHOCTU

LLEHTpa]'IbeIe N BMNCaHHbIE YT/1bl
HeTupe 3amMedaTesibHble TOYKU

TpeyrosibH1Ka
BnuncaHHas %
OKPY>XHOCTU

ornmcaHHas

KoHTponbHas pabota Ne4 no Teme «OKPY>XXHOCTb»

[MoBTOpeHMe.

YeTblpexyrosbHUKK
Mnowaan

Mofo6HbIe

TPeyronbHUKM.

OKpY>KHOCTb, €€ 3/1EMeHTbI 1 CBOICTBA. B3aMmHOoe pacrnonoxeHue npsmoii
1 OKPYXXHOCTMW. KacaTe/lbHas W CeKylas K OKPYXXHOCTM, UX CBOMCTBA.
LieHTpanbHble 1 BNUCAHHbIE YIbl.

Buccektpuca yrna u ee cBoiicTBa. CepeavHHbIA NeprneHANKYNsp K
OTPEe3KY.

BnucaHHble 1 ONUCaHHble  OKPYXXHOCTU AN TPeyrofbHUKOB,
YeTbIPeXyroNbHUKOB. TpUCCEKLMS yIna.

YeTblpexyronbHuKW. MapannenorpaMmm, pom6, MpsMOYronbHUK, KBagpar,
Tpaneuus, paBHo6eApeHHas Tpaneyus.

dopmMynbl NAOWAAN TPeyrosibHUKa, napannenorpaMMa M ero 4acTHbIX
BngoB. Teopema Mudaropa.

Mopo6Hble TpeyronbHUKK. MpusHakn nogobus. OKPYXXHOCTb ee 3/1EMEHTHI

14
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OKpY>XHOCTb 11 CBOIACTBA.

NTorosas KOHTponbHaa paboTta Neb

Howmep rnasbl/
NnyHKTa
naBsa 9.

8.
§2
83

["naBa 10.
81

§2

83

NToro

9 Knacc.
HavmMeHoBaHMe rnasbl/MyHKTa OcHoBHOe cofiepxaHue
BekTopbl
[MoHATME BeKTOpa lMoHATME BeKTOpa.

CnoXeHue 1 BbluMTaHWe BEKTOPoB  [lelcTBKS Haf BEKTOpaMu, UCNOMb30BaHNE BEKTOPOB B (IM3NKe.
YMHOXeHMEe BEKTOpa Ha uucno. [puMeHeHWe BEKTOPOB [ANS pPeleHUs NPOCTEAWnX reoMeTpPUYecKux
MpuMeHeHWe BEKTOPOB K PELLEHNIO  3afau.

3afau

MeToa KoopAnHaT

KoopaunHatbl BekTopa Pa3no>keHne BekTOpa Ha cocTasnsawowme. OCHOBHble  MOHATUSA,
KOOPAMHATbI BEKTOPA.

MpocTeiwne 3ajaun B PaccTosHune wmexxay Toukamu. KoopauHaTbl CcepefuHbl OTpesKa.

KOOpAnHaTax lMosBneHne  mMeToOLa  KOOPAMHAT, Mo3BONAIOLLEN0  MEPEeBOANTb

reomeTpuyeckne 00BLEKTHLI Ha A3blK anrebpbl. P. LekapT. [Mpumepbl
Pa3NnyHbIX CUCTEM KOOpAMHAT.

YpaBHEHME OKPY)XXHOCTM M NPAMOA  YpaBHeHnst uryp. B3avMHOe pacnosiokeHue [ABYX OKPY>KHOCTEN.
IMpuUMEHeHNEe KOOPAMHAT ANS pPelleHUs NPOCTEMMX reoMeTpPUYECKnX

3afau.

KoHTponbHas pabota Nel no Teme «BekTopbl. MeTog KOOpAUHAT».

MnaBa 11.
81

§2

83

COOTHOLIEHMA MeXAY CTOPOHaMU M yrnamun TpeyrosibHuka. CKansapHoe npousBefieHne BEKTOPOB

CuHyc, KOCUHYC, TaHreHc, TpuroHomeTpuyeckne yHKUMKM Tynoroyrna. KoopanHaTbl BEKTOpa.

KOTaHIeHC yrna

CoOTHOLWEHNA Mexay CTopoHamMu 1 dopmyfbl  naowaan  TpeyroibHuUka. Teopema CUHycoB.  Teopema

yrnamu TpeyronbHuKa KOCWHYCOB. BblYMC/iEHNE 3/1EMEHTOB TPeyrosbHUKOB C MCMNO/b30BaHMEM
TPUTOHOMETPUYECKMX COOTHOLLEHMIA. ACTPOHOMUS U TeOMeTPUS.

CkansipHoe npomssefeHne BeKTopoB CkandpHoe npoussefeHve. YTo n Kak y3Hanum AHakcarop, SpaTocdeH u
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ApucTapx opasmepax JSlyHbl, 3emau n ConHya. PaccTosHve oT 3eMnn Ao

NyHbl 1 ConHua. 3mepeHune paccTosaHua oT 3eman fo Mapca.
KoHTponbHasi pabota Ne2 no Teme «COOTHOLIEHWS MeXAYy CTOpOHaMM W yrnamy TpeyronbHuka. CKanspHoe npousBefeHue
BEKTOPOB»

MnaBa 12. JnvHa OKpYy>XHOCTW 1 nnowaab Kpyra
§1 MpaBuibHbIe MHOTOYTONbHUKM MpaBuUibHbIE MHOTFOYrO/IbHUKN. BnucaHHble W ONWCaHHbIE OKPYXXHOCTU
AN NpaBUbHBIX MHOTOYTONbHUKOB. OKPYXXHOCTb, KPyr. VX 3neMeHTbl U
CBOWCTBA.
o~ [nvuHa oKpyXHocT © naowanb Dopmynbl A/IMHBI OKPYXXHOCTU M nnowagn kpyra. KeagpaTypa Kpyra.
Kpyra NcTopusa uncna  7L.  Apxumep. MocTpoeHune MpaBubHbIX

MHOroyronbHuKos.  'eomeTpua ¥ UCKYcCTBO. [eomeTpuyeckue
3aKOHOMEpPHOCT N OKPY>KatoLwero Mupa.

KoHTponbHaa pabota Ne3 no teme «[1ivHa OKPY>XHOCTU U NAoLWab Kpyrax»

Mnasa 13. [BxeHuns

81 lMoHATUe ABUXEeHUA ABuxeHns. OceBas U LeHTpasibHasg CUMMEeTPUS.

o MapannenbHblil NepeHoc 1 NOBOPOT  [MOBOPOT M napannenbHblii  nepeHoc. Kom6uHauuyu  ABMdKEHUI Ha

MAOCKOCTMW U UX CBOMCTBA.

KoHTponbHas pabota Ned no teme «ABUXKeHNA»

naBa 14. HayanbHble cBefieHNsA N3 CTepeoMeTPUM

81 MHororpaHHuKum IMnockocTb. MHOrorpaHHuK 1 ero anemeHTbl. Ha3saHnsa MHOrorpaHHUKoB ¢
pasHbIM  MONOXKEHWEM W KOJMYeCTBOM  rpaHei. [MepBUYHbIE
npeacTasneHns o nupamuae, napannenenunege, npusme, Ux anemeHTax u
npocTeiwnx csoicTeax. lMpeacTaBneHne o6 o6beme M ero CBOWCTBAX.
N3mepeHmne ob6bema. EgnHMLbI M3MepeHns 06beMOB. Y/BOeHMe Kyba.

Tena v NOBePXHOCTY BpaLLeHus MepBuyYHblE nNpeAcTaBneHWs o cdepe, LWape, UMAMHAPE, KOHyce, WX

who o o
afeMeHTax W MpocTenwmnx csoucTeBax. WM3mepeHue obwvema. 1. Pepma.
Apxumes. MNnaToH nApucToTens. J1. Jiinep.
lMoBTOpeHue
BekTopbl [JevictBne Hag BekTopamu. [prMeHeHWe BEKTOPOB ANA peLUeHus
NPOCTENLLNX FeOMeTPUYECKNX 3a4au.
MeToA KoopAnHaT KoopanHaTbl BeKTOpa, paccTodHue MedKAy Toukamu. KoopAauHaTbl

CepefiuHbl 0Tpe3Ka. YpaBHeHus duryp.
COOTHOLLUEHUA MeXAy CTopoHamu M dopMynbl  NAoWaAM  TpeyronbHWKa.  Teopema CHUHYCOB.  Teopema
yrnamu TpeyrosibHu1Ka KOCMHYCOB. BbluMCneHMe 371eMEHTOB TPeyrosbHUKOB C WCMO/b30BaHUEM
TPUTOHOMETPUYECKNX COOTHOLLUEHUIA.
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JInuHa OKpPY>KHOCTM M IUIOIIAAb

Brnucanuble U ONHWCAaHHBIE  OKPYXHOCTHM  IJf NpAaBUTbHbIX
MHO20Y20/1bHUKOE. DOPMYJIbI IJIUHBI OKPYKHOCTH U IUIOIIATH Kpyra.

Kpyra

JBrokeHust OceBast ¥ IEHTPAJIbHASI CHMMETPUSL, HOBOPON U NAPALIENbHbLI NEPEHOC. 2

Hrorosast KOHTposIbHast paboTalNeSs 1
Hroro 68




