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[Iporpamma 1o ajare6pepsist 7-9 KjiaccoB

0011,e00pa30BaTE/ILHOIO YPOBHA

IlnanupyeMble pe3yJabTaThl H3YUEHHs YUYeOHOIr0 mpeaMeTa

BbinyckHuK HayuyuTcs B 7-9 kiaccax (IJis MCIOJIb30BAaHHUS B MOBCEIHEBHOM KM3HM M o0ecrneveHus
BO3MO’KHOCTH YCIICIIIHOTO NPOAOJIKeHUs1 00pa30BaHusi Ha 6230BOM yPOBHe)
JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYEeCKOH JIOTUKH

. OnepupoBaTh Ha 0a30BOM ypOBHE IOHATHUSIMH: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MTOJAMHOKECTBO,
HpI/IHal[JIe)KHOCTB;

. 3a71aBaTh MHOKECTBA NIEPEYUCIICHUEM UX DJIEMEHTOB;

. HaXOJWTH MepeceueHue, 00beTUHEHHE, TTOJIMHOKECTBO B TIPOCTCHINIUX CUTYAIIHSX;

. OTICpUPOBAThH Ha 0A30BOM yPOBHE MOHATHSIMH: OIPEICIICHHE, aKCHOMa, TeOpeMa, I0Ka3aTelIbCTBO;

. IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI JIJIsl IOATBEPKIACHUS CBOUX BbICKAa3bIBAHUMH.

B noBceaHeBHOM KU3HU U NIPU M3YyYECHUHM JAPYITUX MPeIMeTOB:

. HCIIOJIB30BaTh Tpauueckoe MpeCTaBICHUE MHOXXECTB I OMUCAHUS PEATbHBIX MPOLECCOB U
SIBJICHUH, IPY PEIICHUH 337249 IPYTUX YICOHBIX ITPEIMETOB.

Yucaa

. OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMH: HATYPaJIbHOE YHCIIO, IE]I0€ YHCIIO, OOBIKHOBEHHAS

IpoOb, NecATUYHas JApoOb, CMEIIaHHas JpoOb, pPaLMOHAIBHOE YUCIO, apUPMETHUECKUNA KBaJpPaTHBIN
KOPEHB;

. WCITIOJIB30BaTh CBOMCTBA YMCEN U NPABWJIA JEHCTBUMN ITPU BBINIOJHEHNN BBIYUCIICHUI;

. WCIIOJIb30BaTh MPU3HAKKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHWU BBIYMCICHUW U PEUICHUU
HECJIOKHBIX 33/a4;

. BBIMIOJIHSATH OKPYTJIEHHE PAllMOHAIBHBIX YHCEl B COOTBETCTBUU C IIPABUIIAMU;

. OLICHUBATh 3HAYCHHE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOIO LIEJIOr0 YHACIA;

. pacno3HaBaTh pallMOHAIbHBIE U UPPALIMOHATIBHBIE YHCIIA;

. CpPaBHUBAThH YUCJIA.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX MPeIMETOB:

. OLICHUBATh PE3YJIbTAThI BBIYMCIICHUN IPU PEIICHUH MPAKTUYECKUX 3a7a4;

. BBITNIOJIHSTh CPABHEHHUE YHCEI B PEAIbHBIX CUTYAIIMSIX;

. COCTaBJISITh YUCIIOBbIE BBIPAKEHUS NP PEILIEHUH MPAKTUYECKUX 3a7ad U 3a7a4 U3 JIPYruX y4eOHbIX
IIPEAMETOB.

ToxnecTBeHHbIE MPe0OpPa30BaAHUS

. BbINONHATE HECNOXHBIE MpeoOpa3oBaHMs ISl BBIYUCICHHS 3HAUYEHUI YHCIIOBBIX BbIpAXKEHUH,
COJIep KAIMX CTEIEHU C HATypaJbHbBIM IIOKA3aTeleM, CTENIEHH C LIEJIBIM OTPHULIATEIIbHBIM II0OKA3aTelIEM;

. BBINOJIHATh HECJIOXKHBIE NPeoOpa3oBaHUs LENbIX BBIPAKEHHUM: pacKpblBaTh CKOOKH, NMPHUBOIHUTH
MOAOOHBIE ClIaraeMble;

. UCIIOJIb30BaTh (POPMYJIIbI COKPAILIEHHOTO YMHOXEHHS (KBaJIpaT CyMMbI, KBaJpaT pa3HOCTH, Pa3HOCTb
KBaJpaTOB) JJIS YIIPOILEHUS BHIYUCICHUI 3HAYCHUH BBIPAKCHUI,

. BBINOJIHATh HECJIOXKHbIE IpeoOpa3oBaHus JAPOOHO-IMHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C

KBaaApaTHBIMH KOPHSIMH.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

® IMOHMMAThb CMBICJI 3allTMCH YUCJIa B CTAHJAPTHOM BU/IC,

. OTepupoOBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3aIHCh YHCIIAY.

YpaBHeHMsI M HEPABEHCTBA.

*OnepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMHU: PaBEHCTBO, YUCIOBOE PAaBEHCTBO, ypaBHEHHE, KOPEHb
ypaBHEHUS, PEILICHUE YPABHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

. IPOBEPSATH CIIPaBEAJIMBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;

° peuiaTtb JIMHEUHBIE HCPAaBCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOAAIIUCCA K HHHeﬁHBIM;

. pelaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YPAaBHEHHI, HEPABEHCTB;



. IIPOBEPSTH, ABJIAETCS JIM JAHHOE YHUCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);

. pemath KBaJpaTHbIE ypaBHEHU 110 GopMylie KOpHEH KBaIpaTHOTO yPaBHEHUS;

. M300pakaTh PEIICHUS HEPABCHCTB U UX CHCTEM Ha YUCIIOBOM MPSMOIA.

B noBceHeBHO KM3HM U NIPU U3YYEHUHU APYTUX MPeIMETOB:

. COCTaBIISITh U pelIaTh JIMHEHHBIC YPABHEHUS MPU PEIICHUH 33724, BOZHUKAIOIIUX B APYTUX YICOHBIX
npeaMerax.

DOYyHKIUA

. Haxoauts 3Hauenue GyHKIMH 110 33JaHHOMY 3HAUEHUIO apryMEHTa;

. HAXOJUTh 3HAYCHHUE apryMEHTa MO0 3aJJaHHOMY 3HAaUYEHUIO (PYHKIMHU B HECIIOKHBIX CUTYallUsX;

. ONpeAeIATh MOJOKEHUE TOYKH IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKH IO €€ TMOJOKEHHUI0 Ha
KOOPJAMHATHOW IIOCKOCTH;

. 1o rpauky HaXOAUTh 00JIACTh OIpeAeeHHs, MHOKECTBO 3HAYCHHM, HylU (QYHKIUHU, IPOMEKYTKU
3HAKOTOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHWs W yOBIBaHUS, HauOOJIbIee W HAWMEHbIIEE 3HAYCHHS
byHKINY,

. CTPOUTH TPaPUK TUHEHHOU ()YHKITHH;

. IIPOBEPSTH, SBJISIETCA JIU AaHHBIN Tpaduk rpa@ukom 3aAaHHON GYHKIUH (JIMHEIHOM, KBaJApaTUUHOM,
00paTHOH MPOTOPIIMOHATBHOCTH);

. OTpeAesATh NPUOIMKEHHbIE 3HAUeHUSI KOOPAMHAT TOYKU NepecedeHus rpaukoB GyHKIIHI;

. orepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMU: TOCIIEAOBATENIHOCTD, apu(pMeTHIecKas mporpeccus,
reoMeTpuyecKas mporpeccus;

. pemaTh 3aJadyd Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJYYEH HENOCPEICTBEHHBIM

mojicueToM 0e3 mpuMeHeHus (HopMYyIL.

B noBceHeBHOM KM3HU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

. UCIIOJIb30BaTh TpaUKU pPEaTbHBIX IMPOLECCOB M 3aBHCUMOCTEH JUIS OIPENEIICHUS HUX CBOKMCTB
(HauOoITBIIIEe M HAMMEHBIINE 3HAYCHUS, POMEKYTKH BO3PACTAHUS U YOBIBaHUS, OOJACTH TIOJIOKUTEITBHBIX
Y OTPULIATEIbHBIX 3HAYCHUH U T.IL.);

. UCIIOJIB30BaTh CBOMCTBA TMHEWHOW (YHKIMHU U €€ rpaduK MpU PEelIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEIMETOB.

CraTucTHKa U Teopusi BePOATHOCTEM

. HmeTh mpencTaBiIeHHE O CTATUCTHUECKHX XapaKTePUCTHKAaX, BEPOSITHOCTH CIY4YalHOTO COOBITHS,
KOMOWHATOPHBIX 3a7a4ax;

. pelaTh NpocTeine KOMOMHATOPHBIE 3a/1a4l METOI0OM MPSIMOT0 U OPraHU30BaHHOTO 1epedopa;

. NPEACTaBIATh JaHHBIC B BUAE TaOJMII, IUarpamMmm, rpauKos;

. YUTaTh WH(OPMAILINIO, IPEJICTABICHHYIO B BUJIE TaOIHIIbI, TUarpaMMBbl, rpaduka;

. OIpEEIATh OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

. OILICHUBATh BEPOSITHOCTH COOBITUS B IPOCTEHUIINX CIydasix;

. UMETb MPEACTABIECHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

. OLICHHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iepedopa;

. UMEThH MPEACTABICHUE O POJIH MPAKTUYECKHU TOCTOBEPHBIX  MAJIOBEPOSTHBIX COOBITUH;

. CpPaBHMBAaTb OCHOBHBIE CTAaTUCTMUYECKHE XapaKTEPUCTHKH, IOJyYEHHBbIE B TPOIECCE pEIICHUS
MPUKIIAIHON 3a4a41, U3yUEHUs PEANbHOTO SIBJICHUS;

. OIICHUBATh BEPOSITHOCTh PEATTbHBIX COOBITUM U SBIICHUM B HECIIOKHBIX CUTYyAIHIX.

TexkcToBbIC 3a724H

. PemaTh HecOKHBIE CIOKETHBIC 33]]a4H Pa3HBIX THIIOB HAa BCE apu(METHUECKUE NEUCTBUS;

. CTPOUTHh MOJIEb yCIOBHS 3a1aud (B BUIE TaOJIMIIbI, CXEMbI, PUCYHKa UJIM YpaBHEHUs), B KOTOPOl
JTaHbl 3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUYMH, C LEIbIO IOMCKA PEIICHUS 3a/1a4H;

. OCYIIECTBIISATh CIIOCOO TMOMCKA pelIeHUs 33Jayd, B KOTOPOM PacCyKIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBAaHUIO WIIM OT TPEOOBaHUSA K YCIOBHIO;

. COCTaBJIATh IJIaH PELICHUS 33/1a4u;

. BBIJICJISITh 3TAIbl PEIICHUS 3aa4H;

. MHTEPIIPETUPOBATh BBIYUCIUTENbHBIE PE3YyJIbTaThl B 3ajaye, MCCIIEOBATh IOJIyYEHHOE pEelIeHHE
3a/1auu;

. 3HATh pa3IMyue CKOpoCcTel 00beKTa B CTOSAUYEH BOJIE, IPOTUB TEUEHUS U [0 TEUYEHUIO PEKH;

° pelmaTh 3aJa41 Ha HAXOKACHUEC 9aCTU YK CJIa 1 YUCJia 11O €T0 YaCTH,



. pemaTh 3a7a4d pasHbBIX TUINOB (Ha paldoTy, Ha TMOKYNKH, HA JBWXEHHE), CBA3BIBAIOLIMX TPHU
BEJIMYMHBI, BBIIEIATH 9TH BEJIMUUHBI M OTHOILEHHS MEXy HUMU;

. HaXOAMTh MPOLEHT OT YMCJIA, YACIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHI)KEHUE WUIIU
IIPOLIEHTHOE TIOBBIILIEHHE BETUYUHBI;

. pelaTh HECIOXKHBIE JIOTHUECKUE 3aJa4l METOJIOM PaCCyKACHUM.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYTUX NPeAMETOB:

. BBIIBUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEEIIbHBIX 3HAUYEHUSAX MCKOMBIX B 3ajjau€ BEJIMYMUH (I€naTh
MIPUKUIIKY ).

BbIyCKHUK NOJIYYMT BO3MOKHOCTH HAY4YHThCsl B 7-9 Kiaccax A odecneyeHHs] BO3MOMKHOCTH
YCHEIIHOT0 NMPO0JIKeHUsI 00pa3oBaHusi HA 0a30BOM M yIIy0JICHHOM YPOBHSIX

DJieMeHTbI TEOPUH MHOKeCTB M MATeMaTH4eCKOI JIOTUKH

. OnepupoBaTb  MOHATHSAMHU: OIPEJEIECHUE, TEOpPEMa, AaKCHOMa, MHOXECTBO, XapaKTEPUCTUKH
MHOXECTBA, JJIEMEHT MHOXECTBA, IIyCTO€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, ITOJMHOXKECTBO,
IPUHAAJICKHOCTh, BKIFOUEHHE, PABEHCTBO MHOXKECTB;

. n300pakaTh MHOXKECTBA U OTHOIIICHNE MHOKECTB C MIOMOIILIO0 KPYTroB Diijepa;

. OTIPEIEIIATh TPUHAIIICIKHOCTH JIEMEHTa MHOXKECTBY, O0OBEAMHEHHUIO U TIEPECECUCHUIO MHOYKECTB;

. 3a/1aBaTh MHOKECTBO C IMOMOIIIbIO IEPEUUCIICHHUS 3JIEMEHTOB, CIIOBECHOT'O OITUCAHUS;

. OTIEpUPOBATh TIOHATHSAMU: BBICKA3bIBAHME, UCTUHHOCTh M JIOKHOCTHh BBICKA3bIBAHUS, OTPHUIIAHUE
BbICK&?;LIBB,HPIfI, OHepaI_II/II/I Haad BbICKAa3blBAaHUAMMU: U, UJIH, HEC, yCHOBHBIe BBICKA3bIBAHUA (I/IMHJII/IKaI_[I/II/I);

. CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BbICKa3bIBAaHHUH.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

. CTPOUTH LIETIOYKH YMO3AKIIFOUCHH Ha OCHOBE HCITOJIb30BAHHUS MTPABUJI JIOTHUKH;

. HCIIOJIB30BaTh MHOXCCTBA, onepauym C MHOXECTBaMH, HX rpaq)nquKoe HpGI[CTaBHCHI/Ie JJIs
OMMCaHMS PEAIbHBIX MPOIECCOB U SBJICHUM.

Yucaa

. OnepupoBaTh NOHATUSIMU: MHOKECTBO HATYPaJIbHBIX YHMCEJI, MHOKECTBO LIEJIBIX YMCEJ, MHOKECTBO

pallMOHAJIBHBIX YHUCCJI, UPPALUOHAJIBHOC YHCJIO, KBa[[paTHI)If/'I KOpCHb, MHOXCCTBO [lel‘/JICTBI/ITeJIBHI)IX YHUCCII,
reoOMETpHUYICCKasA HHTCPIIPETALIUA HATYPAJIbHBIX, HEJIbIX, pAlITUOHAJIbHBIX, ﬂeﬁCTBHTeHbHBIX YHUCCII,

. MOHUMATh U OOBSACHSITH CMBICIT TTO3UIIMOHHOM 3aMMCH HATYPaJIbHOTO YHCIIA;

. BBIIIOJIHSTh BBIUMCIIEHUS, B TOM YKCIIE C UCIIOJb30BAaHUEM IIPUEMOB PALIMOHAJIBHBIX BHIYMCICHU;

. BBITIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTBIO;

. CpPaBHUBATh PAllMOHAIbHBIE U UPPALIMOHAIIBHBIE YHCIIA;

. MPEACTABIISITh PAIMOHATIBHOE YMCIIO B BUJE IECATUYHON ApOOH

. YIOPSA0YUBATh YKCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOH U JIECATUYHOMN APOOU;

. Haxonuth HOJl u HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUH 3a/1a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUHM JAPYITUX NPeIMeTOB:

. MPUMEHSTH MPaBWIa MPUOIMKEHHBIX BBIYMCICHUN MPU PEHICHUU MPAKTUUYECKHUX 3a7ad U PElICHUU
3a/a4 JpYrux y4eOHbIX MPEAMETOB,;

. BBITIOJIHATh CPABHEHHUE PE3YJIbTATOB BBIYMCICHUN MMPU PEUICHUM MPAKTUYECKUX 3a/1a4, B TOM YHUCIE
MPUOIMKEHHBIX BHIYHCIICHHUIA;

. COCTaBJIATh U OILIEHWBATh YMCJIOBBIC BBIPAKEHUS NMPHU PELICHHH MPAKTUYECKUX 3aJad M 3a7ad U3
IpYTUX y4eOHBIX PEIMETOB;

. 3alMChIBATh M OKPYIJISITh YHMCJIOBBIE 3HAYEHUSI PEATbHBIX BEIWYMH C HMCIOJIB30BAHUEM Pa3HBIX

CUCTEM HU3MEpEHUS.
ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

. OnepupoBaTh MOHATUSAMH CTETIEHU C HATYPAJIBHBIM [TOKA3aTeJIeM, CTENICHH C LIEIbIM OTPUIATEIbHBIM
[IOKa3aTeNEM;

. BBITNIOJHATH MPeo0pa30BaHUs 1I€JIbIX BHIPAKEHUI: AEMCTBUS C OJHOWIEHAMU (CII0)KEHHE, BbIUUTAHUE,
YMHOKEHUE), IeHCTBHSI C MHOTOUJICHaMU (CJI0XKEHUE, BHIYUTAaHHE, YMHOKEHHE);

. BBITIOJHATH Pa3oKEHUE MHOTOWICHOB HA MHOXHUTENIN OJTHUM M3 CIIOCOOOB: BHIHECEHHE 3a CKOOKY,
IpYIIUPOBKA, UCIIONB30BaHUE (POPMYIT COKPALIEHHOTO YMHOKECHUS;

. BBIIETISITh KBaPAT CYyMMBI M PA3HOCTH OJHOUWIECHOB;

® pacKiiaAblIBaTb HA MHOKHUTCIIN KBa,Z[paTHLIfI TPCXWICH,



. BBITIONHATh TMPEOOpa3OBaHUsl BBIPAKEHUN, COACPIKAIIUX CTEIEHU C IeNBIMH OTPUIATEIbHBIMU
MOKAa3aTessIMH, TIEPEXOIUTh OT 3aIMCH B BHUJE CTEIICHU C IIEIBIM OTPHUIATEIBHBIM MOKa3aTeleM K 3aIiCH B
BHJIE 1pOOH;

. BBITIOJIHATh ~ MIpeoOpa3oBaHus  APOOHO-PAIMOHANIBHBIX  BBIPAXKEHUH:  COKpallieHHue JpoOeH,
npUBeJeHUE anreOpandeckux JApoOeil K oOmeMy 3HaMEHATeNo, CIO0XKEHHE, YMHOXXEHHUE, JelieHHe
anreOpandeckux apoOei, BO3BeICHHE anreOpandecKkoi ApoOW B HATYPAIBHYIO M IEIYI0 OTPUIIATEIBHYIO
CTEIICHb;

. BBINOJIHATH IPE0Opa30BaHMs BEIPAXKEHUI, collepKallluX KBapaTHbIe KOPHH;

® BBIACIAATE KBaApaT CyYMMBblI WM PA3HOCTH [ABYYJICHA B BBIPAKCHUAX, COACPIKAIIMUX KBAAPATHBIC
KODHUY;

. BBITIOJIHATH PE0OpPa30BaHUs BEIPAXKEHUH, COJIEPKAIIUX MOTYJIb.

B noBcenHeBHOM KM3HM M NIPH M3YYCHUH APYTUX NPEJIMETOB:

® BBIINTOJIHATH HpGOGpaSOBaHI/Iﬂ u I[CﬁCTBPISI C yrcJjiaMi, 3allMCaHHbIMU B CTAHAAPTHOM BUIC,

. BBINOJIHATH NPEOOpa3oBaHMsl alnredpauyecKuX BbIPAXKEHUH NpHU peIIeHUM 3a1ad IpYyrux y4eOHbIX
IIPEIMETOB.

YpaBHeHHS U HEPABEHCTBA

. OnepupoBaTh NOHATHUAMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb ypaBHEHUS, PELLICHUE HEPABEHCTBA,
PaBHOCWIIbHBIE ypaBHEHHMs, OOJIaCTh OIpPEJCNICHUs] YPaBHEHUS (HEPABEHCTBA, CUCTEMbl YPABHEHUH WU
HEPABEHCTB);

. pelaTh JIMHEHHbIE YPABHEHMS U YPAaBHEHHs, CBOAUMBIE K JIMHEHHBIM C ITOMOIIBIO TOXKIECTBEHHBIX
npeoOpa3oBaHuii;

. peliaTte KBaApATHBIC YPAaBHEHHWA W YPAaBHEHMs, CBOAMMBIE K KBaJpAaTHBIM C IIOMOIIBIO
TOKIECTBEHHBIX MTPEOOpPa30BaAHNUN;

. pewats ApoOHO-TMHENHHbIE YPABHEHUS;

. pemaTh nIpoCTEerIe UPPalOHaIbHbIE YPAaBHEHUS BUAA , ;

. pelaTh ypaBHEHUs BUAA ;

. pemaTh ypaBHEHHsI CIIOCOO0M pa3ioKeHUsI HA MHOXKHUTEIHN U 3aMEHBI IIEPEMEHHOI;

. UCII0JIb30BaTh METOJI MHTEPBAJIOB JUIs PELIEHHUS LEeIbIX U JpOOHO-palliOHAIbHBIX HEPABEHCTB;

. pelaTh JIMHEVHBIC YPABHEHUS U HEPABEHCTBA C lTapaMeTpamMu;

. pelaTh HECJIOKHBIE KBaJPAaTHBIE YPaBHEHHUS € IIapaMETPOM;

. pemaTh HECIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C IIapAMETPaMHU;

. pelaTh HECJIOKHBIE YPABHEHMSI B LIEJIBIX YHACTIAX.

B noBceaHeBHOM KM3HH U NIPH H3YYECHUHU APYTHX NPEIMETOB:

. COCTaBJIATh M DEIIATh JIMHEHHBIE W KBAJpaTHbIE YpPAaBHEHUS, YPABHEHMs, K HUM CBOJISLIMECS,
CUCTEMBI JINHEHHBIX YPaBHEHUI, HEPAaBEHCTB IPU PELICHUH 3a/1a4 IPYTrUX Y4eOHBIX MPEIMETOB;

. BBINOJIHATh OLEHKY MPaBAONOA0OMs pe3yJlbTaToOB, MOJIY4aeMbIX IPU PELUICHUU JMHEHHBIX H

KBaJPAaTHBIX YPAaBHEHUM W CHUCTEM JIMHEWHBIX YPAaBHEHUH M HEPABEHCTB IIPU DPEIICHMM 3a1ad APYIUX
y4EOHBIX MPEJIMETOB;

. BBIOMpATh COOTBETCTBYIOIIME YPAaBHEHUs, HEPABEHCTBA MJIM HMX CHUCTEMBl JUII COCTaBJICHHS
MaTeMaTHYeCKOM MOJIeNN 3aJaHHON peabHON CUTYyallu WM MIPUKIIAJAHOM 3a1auu;

. YMETb HMHTEPIPETUPOBATh IIOJIyUYEHHBIH INPH PELICHUM YpPaBHEHUS, HEPABEHCTBA WIIM CUCTEMBI
pe3yabTaT B KOHTEKCTE 3a/IaHHOM peaslbHOM CUTYallMM WK NPUKIIaJHON 3aauu.

OyHKIMHT

. OnepupoBaTh MOHATHAMH: (YHKIIMOHAIbHAS 3aBUCUMOCTb, QPYHKIHS, Tpaduk (QyHKLIUHU, CTIOCOOBI
3ajjaHusd (YHKIMM, apryMEHT M 3HadeHHe (QYHKLIUHU, O0OJacThb OINpeNeNeHUS M MHOXKECTBO 3HAUCHH
byHKIMM,  Hyad  (QYHKOUM,  OPOMEXYTKM  3HAKOMOCTOSIHCTBA,  MOHOTOHHOCTh  (DYHKIMH,
YETHOCTH/HEUETHOCTh (PYHKINH;

. CTPOUTH IpauKy JTUHEHHOHN, KBagpaTUYHOW (QyHKUUH, 0OpaTHON MPONOPIHMOHATBLHOCTH, QYHKIUI
BHIIA! y = af (kx+b)+c ;

) Ha NpuMepe KBaJApaTHUHON (PYyHKIIMH, UCTIOJIb30BaTh IpeoOpa3oBanus rpaduka GyHkuun y=f(x) nmis
MOCTPOCHUS TPAPUKOB (PYHKIIHIA;

. COCTaBJIATh YPABHEHUS NPSAMONW IO 3aJaHHBIM YCIOBMSAM: IPOXOAAILIEH dYepe3 JBEe TOYKU C

3aIaHHBIMU KOOPJAMHATAMM, IPOXOALICH Yepe3 JaHHYIO TOUKY U [TapajuIeIbHON JAHHOU MPSIMOM;
. MCCIIe0BaTh (PYHKIIHIO 1O ee TpaduKy;



. HaXOJIUTh MHOXKECTBO 3HAUYECHWM, HYJIU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaIpaTUYHOMN QYyHKIINH;

. OTEPUPOBATH TOHSATUSAMU: TIOCIEIOBATEIBHOCTD, apu(METHUECKass MPOTPECCHs, FeOMETpPHUSCKas
MIPOTPECCHs;

. pemaTh 3a1a4n Ha apu(PMETUIECKYIO M TE€OMETPUIECKYIO ITPOTPECCHIO.

B moBcenHeBHOIM KU3HU U IPU U3YUYEHUH APYTHX MPEAMETOB:

. WUTIOCTPUPOBATh C TOMOIIBI0 TpaduKka peallbHYl0 3aBUCUMOCTh WM TMPOLECC IO UX
XapaKTEPUCTHKAM;

. UCIIOJIb30BaTh CBOMCTBA U TpadUK KBAAPATUIHON (QYHKIUH MPU PEIICHUH 33124 U3 IPYTHX yIeOHBIX
MPEAMETOB.

TekcToBbBIE 3a1aUN

. PemaTe mpocThIe M CIIOKHBIC 3a/1a41 PA3HBIX TUIIOB, & TAK)KE 3a/1a4d MOBBIIICHHON TPYIHOCTH;

. MCIIOJIb30BaTh Pa3HbIe KpaTKHUE 3alMUCU KaK MOJIENM TEKCTOB CJOXKHBIX 3a1ad ISl MOCTPOCHUS
MMOMCKOBOM CXEMBI U PEIICHHUs 3a71aY;

. pasiuyaTh MOJICNIb TEKCTa M MOJIEb PEIICHUS 3aJa4ui, KOHCTPYUPOBATh K OJTHOM MOJIETU PEIICHUS
HECJIO’KHOM 3aJ1a4yl pa3HbIe MOJIEIM TEKCTa 3a/1a4H;

. 3HATh U MIPUMEHSTH 00a crioco0a MoucKa pemieHus 3a1a4 (0T TpeOOBaHuUs K YCIIOBUIO U OT YCIIOBUS K
TpeOOBaHUIO);

. MOJICTTUPOBATH PACCYKICHUS IMPHU TIOUCKE PEIICHUS 33]1a4 ¢ TTIOMOIIBIO Tpad)-CXEeMBI;

. BBIJICJISITh 3TAIBl PEIICHUS 33141 U COJIEpKAaHUE KaXKIOTO Tara;

. YMETh BBIOMpaTh ONTUMATBHBIA METOJN peIICHHs 3aJadd M OCO3HABaTh BBIOOP METOJA,
paccMaTpuBaTh pa3IudHbIC METObI, HAXOIUTh Pa3HbIE PEIICHUS 3a1a91, €CJIU BO3MOXKHO;

. aHAJIM3UPOBATh 3aTPYAHECHUS MPU PEIICHUU 33]1a4;

. BBITIOJHATH Pa3IMYHbIe MPeoOpa3zoBaHus MPEJIOKEHHON 3a/1a4i, KOHCTPYHPOBATh HOBBIC 33/1a4U U3
JAHHOM, B TOM YHUCJIE OOPaTHBIE;

. UHTEPIIPETUPOBATh BBIYUCIUTENbHBIE PE3YyJbTaThl B 3aJade, MCCIENOBATh IMOIYYEHHOE DPEIICHUE
3aJ1a4u;

. AQHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMU B3aMMHOI'O PACIIONOXKEHHS IBYX OOBEKTOB M M3MEHEHHE

UX XapaKTEpUCTHK IPU COBMECTHOM JBH)KEHUHU (CKOPOCTb, BPEMS, PACCTOSHUE) MPU PELICHUM 3a/ad Ha
JBMKEHHUE JIBYX OOBEKTOB KaK B OHOM, TaK M B IPOTHBOIIOJIOKHBIX HAIIPABICHUSX;

. MCCJIEIOBATh BCEBO3MOXKHBIC CUTYAIlMU MPU PEIICHUH 3a/1ad Ha JIBXKEHHE 10 PEeKe, pacCMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA;

. pemath pa3HoOOpa3HbIe 3a7aun «HA YacTH»,

. pemiath U OOOCHOBBIBATH CBOE pEIICHHWE 3a4ay (BBLAETSATh MaTeMaTHYeCKYyl0 OCHOBY) Ha
HAXOJKJCHHUE YaCTH YKCIIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMEICIIA IpO0OH;

. OCO3HaBaTh U OOBSCHATh MACHTUYHOCTH 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIOIIMX TPH BEIUYUHBI (Ha

pa60Ty, Ha IMOKYIIKH, Ha [[BI/DKGHI/IG), BBLACIIATD OTU BCJIMYMHBI U OTHOIICHUA MCKAY HUMHU, IPUMCHATH UX
IIpU pCHICHUH 3a/]a4, KOHCTPYUPOBATDH COOCTBEHHEIE 3aa4 YKAa3aHHbIX THUIIOB;

. BJIQJIETh OCHOBHBIMU METOJaMH PEIICHUA 3aa4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH;
. peliaTh 3a7auyd Ha TMPOIEHTHI, B TOM YHUCIE, CIIOKHBIE MPOIEHTHI ¢ 0OOCHOBAaHHMEM, HUCHOJIb3Ys
pasHbIe CIIOCOOHI;

. peliaTh JIOTMYECKHe 3aJadyd PasHbIMU CIOCOOaMH, B TOM 4HCIE, ¢ ABYMsI OJOKaMH U C Tpems
0JI0KaMH JaHHBIX C IIOMOIIBIO TAaOJIHIL;

. pemaTh 3a7a4M M0 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH HA OCHOBE MCITOJIH30BAHUS M3yYEHHBIX
METOJIOB 1 0OOCHOBBIBAThH PEILICHUE;

. pemaTh HECIOXKHBIC 3a7]a4H 110 MATEMAaTUIECKOW CTaTUCTHUKE;

. OBJIaJIETh OCHOBHBIMU METOJaMHU PELICHHS CIOKETHBIX 3a/1au: apuMETUUECKHM, anredpandeckuii,

nepe0op BapHaHTOB, TE€OMETPUYECKUM, Trpauueckuil, NPUMEHATh HUX B HOBBIX II0 CPaBHEHHIO C
U3YYEHHBIMU CUTYaLUsX.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHUHU APYTUX NPEIMETOB:

. BBIJICJIATH IIPU PELICHUM 3a]a4 XapaKTEPUCTUKU pacCMaTpUBAEMOM B 3a/laye CUTyallud, OTIIMYHBIE
OT pealbHBIX (T€, OT KOTOpBIX abCTparupoBalUCh), KOHCTPYHUPOBATh HOBBIE CUTYallMH C YYETOM ITHX
XapaKTEPUCTHUK, B YACTHOCTH, IIPU PEILEHUN 3a/1a4 HA KOHLEHTPALUH, YYUTBIBATh IUIOTHOCTh BELIECTBA;

. pemaTh 1 KOHCTPYMPOBATh 33/1a4yd HAa OCHOBE PACCMOTPEHMS PEaJbHBIX CUTYyAallMil, B KOTOPBIX HE
TpeOyeTcsl TOUHBIA BEIYUCIUTENbHBIN pPe3yIIbTaT;



. pemiaTh 3a1a4n Ha ABMXKEHUE TI0 PeKe, paccMaTpuBasi pa3HbIe CUCTEMBI OTCUETA.
CraTnCcTHKA M TeopHs BEPOSITHOCTEH

. OmnepupoBaTh MOHATHSAMHU: CTOJIOUATHIE W KPYroBBIE JHArpaMMbl, TAOMUIBI JaHHBIX, CpeIHEe
apudMeTHIecKoe, MeInaHa, HanOoJIbIlIee ¥ HAUMEHbIIIEE 3HaUEHUsI BRIOOPKH, pa3Max BBIOOPKH, TUCTIEPCHUS
" CTaHAAPTHOC OTKJIIOHCHHUC, cnyqaﬁHa;I HU3MCHYUBOCTD,

. W3BJICKATh WH(OPMAIINIO, IPEACTABICHHYIO B TaOJIMIIaX, HA AMarpamMMmax, rpadukax;

® COCTAaBJIATH Ta6JII/II_IBI, CTPOUTH JUarpaMmbl 1 I‘pa(i)I/IKI/I Ha OCHOBC JAaHHBIX;

. OIIEPHUPOBATH MOHATHIMHU: (PAKTOPHAI YUCIIA, IIEPECTAHOBKH U COYETaHUs, TPEYyroJibHUK [lackans;

. OPUMEHSTH PABUIIO TPOU3BEICHUS MIPH PEIICHNH KOMOWHATOPHBIX 33/1a4;

. ONEPHPOBATh TOHATUSMH: CIyYalHBIAH OIBIT, CIYYalHBbId BBIOOpP, HUCIBITAHUE, 3JCMEHTApHOE

ciyyaitHoe coObITHE (MCXOJT), KIACCHYECKOE OINpPENIEICHNE BEPOSATHOCTH CIYY4aifHOTO COOBITHSA, OTEepaIiy
HaJl CIIy4aliHBIMH COOBITHSAMY;

. NPEACTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYToB Diliiepa;

. pemiath 3aJa4d Ha BBIYMCICHUE BEPOSATHOCTU C MOACYETOM KOJIMYECTBA BAPHAHTOB C MOMOIIBIO
KOMOMHATOPHKH.

B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH IPYTUX NPeAMETOB:

. U3BJICKaTh, MHTEPIPETHUPOBATH U MPEe0OPa30BhIBATh HH(OPMAIHIO, IPEICTABICHHYIO B Ta0JIMIaX, HA
auarpaMmax, rpaukax, OTpaskarollyto CBOMCTBA M XapaKTEPUCTHKH PEasIbHBIX IPOLIECCOB U SIBICHHIA;

. OTIpeNIeNIATh CTATUCTHUECKUE XapaKTePHCTUKU BBIOOPOK MO Tabiuiam, auarpammam, rpaduxam,
BBITIOJIHSATH CPABHEHHE B 3aBHCUMOCTH OT LIEJIH PEIICHHS 3a1a4H;

. OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITHI U SIBIICHHH.

BbInyCKHMK MOJYYHT BO3MOXKHOCTH HAY4YHTbesi B 7-9 Kjaccax JJIsl YCHEIIHOTO IPOJOJIKEHHS
00pa3oBaHuUs HA YIJIy0JI€eHHOM YPOBHe

DJeMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

® CBO6OIIHO OICpHUpOBaATH MOHATHUAMU: MHOXCCTBO, XapPaKTCPUCTHKU MHOXKXCECTBA, OJOJICMCHT
MHOXKECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IIOJAMHOKECTBO, IPUHA IC)KHOCTD, BKIIIOYECHHE,
PaBEHCTBO MHOXECTB, CIIOCOOBI 331aHIE MHOXECTBA;

. 3aJaBaTh MHOXECTBA Pa3HbIMU ClIOCO0aMU;
. IPOBEPSATH BBIIOJIHEHNE XapaKTEPUCTUYECKOTO CBOMCTBAa MHOKECTBA;
. CBOOOJIHO ONEpPHPOBATh IMOHATUSMH: BBICKAa3bIBaHME, UCTUHHOCTh M JIO)KHOCTh BBICKAa3bIBAaHUS,

CJIOKHBIC 1 ITPOCTLIC BBICKA3bIBAHMWA, OTPHUIIAHKC BI)ICKaSI)IBaHI/If/'I; HUCTUHHOCTD U JIO)KHOCTH YTBCPIKACHUA U
€Tro OTpullaHus, OIICpalluu HAa/l BbICKA3bIBAHUSMU: U, UJIU, HC; YCIIOBHBIC BHICKA3bIBAHUS (I/IMHHI/IKaI_[I/II/I);

. CTPOUTDH BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIreOpbl BbICKa3bIBaHUIM.

B noBcenHeBHOM KM3HM M NIPH M3Y4YECHUH APYTUX NPeJIMETOB:

. CTPOUTH PacCy’KICHHsI Ha OCHOBE UCIIOJb30BaHNUs IPABUII JIOTHKHY;

. UCIIOJIb30BaTh MHOJKECTBA, OIEpallud C MHOXXECTBAaMH, HUX Tpauueckoe NpeACTaBICHUE I

OMHCAaHMS PEAIbHBIX MPOIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 APYTUX yU€OHBIX MPEIMETOB.

Ywucna

. CBo0OOAHO OrepupoBaTh MOHATHSAMU: HATYpaIbHOE YMCIIO, MHOXKECTBO HATYpaJIbHBIX YUCEN, IIeJI0e
YHUCJIO, MHOXXECTBO IICJIBIX YHCEJ, OOBIKHOBEHHas JpoOb, JecATHYHAas JpoOb, CMEIIAHHOE YHCIIO,
palMOHAIBHOE YHCJIO, MHOKECTBO PAlMOHAIBHBIX YHUCEJ, MPPALMOHAIBHOE YHCIIO, KOPEHb CTEIEHH n,
JEUCTBUTEIIBHOE YMCIIO, MHOXECTBO JIEWCTBUTENBHBIX YHCEN, TE€OMETPUYECKAs] HHTEPIpETaAUs
HATypaJbHBIX, LEJbIX, PAIMOHATIBHBIX, IEHCTBUTEIBHBIX YHCEIT,

. MOHUMATh U OOBSICHATH PA3HULY MEKY MO3UIIUOHHON 1 HEMTO3UILIMOHHON CHCTEMaMH 3aIliCH YHUCET;
. HEePEeBOIUTH YUCIIA U3 OJHOM CUCTEMBI 3alUCH (CUCTEMbI CUMCIICHHS) B IPYTYIO;

. JIOKa3bIBaTh M HCMOJIb30BAaTh MpU3HAKU Aeaumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
IIPOU3BEICHNUS YHCEI TIPU BBITIOJIHEHUH BBIYMCIIEHUI U PEILICHUH 3aa4;

. BBITNIOJHATH OKPYTJICHHE PAllMOHAIBHBIX U UPPALMOHATIBHBIX YHCEN C 3aJaHHOW TOUHOCTHIO;

. CpaBHUBATh JCHCTBUTENIbHBIEC YHCIIA PA3HBIMU CIIOCOOAMU;

. yHOpsA0YMBAaTh YHUCHA, 3allMCaHHble B BUJE OOBIKHOBEHHON M JECATHUYHOM JpoOH, dYHcIa,
3aIllMCaHHBIE C MCIIOJIb30BaHHEM apu(METHUECKOTO KBaJPaTHOTO KOPHS, KOPHEH CTereHH Ooble 2;

. Haxoautb HOJI u HOK uncen pazubiMu crioco6amMu U UCIIOJIB30BATh UX MPHU PELICHUH 3a/1a4;

. BBINOJIHATH BBIYMCIIEHUS U MPeoOpa3oBaHMs BBIPAKEHUH, COAEp)KAlIMX NEHCTBUTENBHBIE YUCIIA, B

TOM YHCJI€ KOPHU HAaTypaJIbHBIX CTEIICHEM.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTrUX NPeIMETOB:



. BBIMIOJIHAT M OOBSCHATH pPE3yJibTaThl CPAaBHEHUS pE3yJIbTaTOB BBIYMCICHHNA MPU PELICHUU
MPAKTHUYECKHX 3aJ]a4, B TOM YHCIIe TPUOIMKEHHBIX BRIUMCICHUN, UCTIOJIb3Ys pa3Hble CIOCOObI CpaBHEHU;

. 3aMKChIBaTh, CPABHUBATH, OKPYIJISATh YUCIOBBIC JaHHBIE PEATBbHBIX BEIUYMH C HCIOJIH30BAHUEM
pa3HbIX CUCTEM U3MEPEHUS;
. COCTaBIISITh M OIICHUBATH Pa3HBIMU CIIOCOOAMH YHCIIOBBIC BBIPAKCHHS MIPH PEIICHUU MPAKTUICCKUX

3aJa4 ¥ 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB.
ToxaecTBeHHBIE NPE0OPA30BAHUA

® CBO6OI[HO OINCpHUPOBATH ITOHATUAMU CTECIICHU C LHCJIBIM 1 I[pO6HBIM IIOKa3aTejieM,
® BBITIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTEIICHHU C IICIBIMU U I[pO6HbIMI/I IIOKa3aTCiIsIMU,
® OnepupoBaTh INOHATHUAMH «OJHOYWICH)», «MHOI'OYJICH», «MHOI'OYJICH C O,HHOﬁ nepeMeHHoﬁ»,

«MHOTI'O4JICH € HCCKOJBKUMH IICPEMCHHBIMWY, KO3(1)(1)I/IL[I/ICHTBI MHOI'O4JiCHa, «CTaHJapTHas 3alucCb
MHOT'O4JICHa», CTCIICHb OAHOYJICHA 1 MHOI'OYJICHA,

. CBOOO/THO BJIaJICTh TPHEMaMH MPEOOPa30BaHUS IEIIBIX U IPOOHO-PAIIMOHATIBHBIX BhIPAKCHUII,

. BBIMOJIHATh PA3JI0KEHUE MHOTOYWICHOB HA MHOKHUTEIH PA3HBIMH CIIOCOOAMH, C HCIOJIb30BAHUEM
KOMOWHAIM Pa3TUYHbIX IPUEMOB;

. UCIIOJIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Bwuera, ais mMoucka KOpHEH
KBaJ[paTHOTO TPEXUWICHA U IS PEIICHHS 3a/1a4, B TOM YKCIIC 3a/1a4 C MapaMeTpaMy Ha OCHOBE KBaJIPaTHOTO
TPEX4JICHA;

* BBIINNOJIHATH ACJIICHUEC MHOI'OYJICHA HA MHOI'OYJICH C OCTATKOM,

. JIOKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH W KOPHEH CTEeNEHH n;

. BBITIOJIHATH MPE0OpPa30BaHMs BEIPAXKEHUH, COJIEpKAIIUX KBaApaTHbIe KOPHHU, KOPHU CTEIICHH 1,

. CBOOOIHO OIEPUPOBATH MOHATHIMHU «TOXKICCTBO», «TOXIECTBO HA MHOKECTBE», «TOXIECCTBEHHOEC
npeoOpa3oBaHuey,;

. BBIMIOJIHATE Pa3JInYHbIC MPEOOPa30BaHUs BBIPAKCHHUH, COACPIKAIIUX MOTYIIH.

B noBceqHeBHOI KU3HU M NIPH H3YYE€HUH JAPYTUX NPeIMETOB:

. BBITIOJIHATE [TPE0OPa30BaHUSA U JCHCTBHSI ¢ OYKBEHHBIMU BBIPAKEHHSIMH, YUCIOBbIC KOI(DDHUIIMEHTHI
KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BU/JEC;

. BBIMOJIHATE MPE0OPa30BaHUS PAMOHAIBHBIX BBIPAKCHUI TPU PELICHUH 3a7ad JAPYrHX y4eOHBIX
PEIMETOB;

. BBIMOJIHATH MPOBEPKY MPABAONOA00Ms HUIMUCCKUX M XUMHYCCKUX (POPMYJ Ha OCHOBE CPaBHEHHSI

pa3sMEpHOCTEN U BaJIEHTHOCTEH.

YpaBHeHNs U HEPABEHCTBA

. CB0OOIHO oOmepupoBaTh MOHATHUSMU: YPAaBHEHHME, HEPABEHCTBO, PAaBHOCUJIbHBIE YpPaBHEHUSA H
HEpPaBEHCTBA, YpaBHEHME, SIBISIOIIECECS CIEACTBUEM JPYroro ypaBHEHHUs, YPaBHEHHs, PABHOCHJIbHbIE HA
MHOYECTBE, pAaBHOCWJIbHBIE ITPE0Opa30BaHUs ypaBHEHUH;

. pelaTh pa3Hble BUJbl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UYHUCII€ HEKOTOpPbIE YpaBHEHUS 3
u 4 creneHeu, APoOOHO-paLlMOHANIbHBIE U UPPALMOHATIBHBIE;

. 3HaTh TeopeMy Bueta [y ypaBHeHUH CTeNeHH BbIIIE BTOPOH;

. INOHUMATh CMBICI TEOPEM O PABHOCWIIBHBIX M HEPABHOCWIIBHBIX IPEOOpPa30BaHUAX YPABHEHUH M
YMETh MX JI0Ka3bIBATh;

. BJIQJIETh PAa3HBIMU METOJaMH pElICHHs YpaBHEHUH, HEPAaBEHCTB M MX CHCTEM, YMETh BBIOMpaTh
METOJ peleHust 1 000CHOBBIBATh CBOM BBIOOD;

. UCIIOJIb30BaTh METOJI MHTEPBAJIOB JIJISl PEILICHUSI HEPABEHCTB, B TOM YHUCIIE IPOOHO-PAIIMOHATIBHBIX U
BKJIIOYAIOIIUX B ce€0s1 MppalliOHaIbHbIE BBIPAKECHMUS,

. pemarh anredpandeckrue ypaBHEHUs U HEPABEHCTBA M MX CUCTEMBI C IMapaMeTpaMu anreOpanyeckium
U rpaduYeCcCKUM METOAaMH;

. BJIA/IETh Pa3HBIMU METOJAMU J10Ka3aTEIbCTBA HEPABEHCTB;

. pelaTh ypaBHEHHUS B LEbIX YUCIIAX;

. n300pakaTb MHOXECTBA Ha IIJIOCKOCTH, 3a/laBacMble YpaBHEHHMSIMH, HEPABEHCTBAMM M UX
CHCTEMaMH.

B noBcenHeBHON KM3HM M NIPM M3Y4YEHUH APYTUX NPeJIMeTOB:

. COCTaBJISITh U PELIaTh YPaBHEHMsI, HEPABEHCTBA, UX CHCTEMBbI MPH PEILIEHUH 337a4 IPYruxX y4eOHBIX
IIPEIMETOB;

. BBITIOJHATh OLEHKY MPaBIONOAOOMS pe3yslbTaToB, IOJYYaeMbIX IMPH PEIICHUU Pa3InYHbIX

ypaBHEHHIi, HEPAaBEHCTB U UX CHCTEM IPU PEIICHUN 3a/1a4 APYTUX y4EOHBIX IPEIMETOB;



. COCTaBJIATh M pellaTh YpaBHEHHS W HEpPABEHCTBA C IMapaMeTpaMu INPH PEIICHUH 3agad APYTHxX
Y4eOHBIX TIPEIMETOB;

. COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WJIM MX CHCTEMY, OIHUCHIBAIOUINE PEATbHYIO0 CHTYalUIO0 WIN
IPUKJIAHYIO 3a/1a4y, UHTEPIIPETUPOBATh [IOJyYCHHbIE PE3YIIbTATHL.

DOyHKIUH

. CB0o0OOHO OomnepupoBaTh MOHATHUAMHU: 3aBUCUMOCTb, (DYHKIMOHAJIbHAs 3aBUCHUMOCTb, 3aBUCHUMAs U
HE3aBUCHMas TepeMeHHble, (QyHKIMs, crnocoObl 3amaHus (YHKIUH, apryMeHT M 3HadeHue (YyHKIIUH,
00JIaCTh OIpENIENIEHUs] U MHOYKECTBO 3HAa4eHUs (DyHKIMH, HYJIN (PYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKUMH, HaumOOJblllee M HAUMEHbIICC 3HAYCHHS, YETHOCTH/HEUETHOCTh (YHKIIHH,
HNEPUOUYHOCTh (DYyHKIMH, IpaduK (YyHKIMM, BEpPTUKAJIbHAs, FOPU3OHTAJIbHAs, HAKIOHHAS ACHMIITOTHI,
rpad UK 3aBUCUMOCTH, HE ABJISIOMICHCS (PyHKIUEH,

. CTpOUTh TpaduKn QYHKIIUN: TUHECHHONU, KBaAPATUIHOM, APOOHO-TUHEHHOM, CTEIIEHHON MPU pa3HBIX
3HAYCHUSX MTOKA3aTeNsl CTCNEHH, ;

. WCITI0JIB30BaTh NIpeoOpa3oBanus rpaduka GyHKIIUNA I TOCTPOSHUS rpaduKkoB PyHKIUH ;

. aAHAIM3UPOBATH CBOKCTBA (DYHKITUH ¥ BH]I TpaKa B 3aBUCIMOCTH OT ITapaMeTPOB;

. CBOOOZHO OIEpPUPOBATh MOHSATHUSMU: IOCJIEI0BATEIILHOCTh, OTPaHUYEHHAsl MOCJEI0BATEIbHOCTD,

MOHOTOHHO  Bo3pacTtaromasi  (yObIBaromasl) —IOCJIEHAOBATENbHOCTb, IPEJeN  MOCJIEAOBATEIbHOCTH,
apupmeTHyecKas ~ IpOrpeccus, TIeoMeTpudecKas  Iporpeccus,  XapakKTepUCTHYECKOE  CBOWCTBO
apupMeTHYecKor (reOMeTPUIECKOil) mporpeccu;

. UCIIOJIb30BaTh METO/ MaTeMaTUYeCKON MHAYKIUH AJIs BbIBOJAa (OPMYII, JOKA3aTeIbCTBA PABEHCTB U
HEPABEHCTB, PEILIEHUS 3a/ja4 Ha I€JTUMOCTb;

. UCCIIEI0BaTh MOCIIE10BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

. pemaTh KOMOMHUPOBAHHBIE 33/1a4H HA apU(PMETUIECKYIO U TEOMETPUUECKYIO IIPOTPECCUH.

B noBcenHeBHOM KM3HM U NIPM M3YYECHUH APYTUX NPeJIMETOB:

. KOHCTPYUPOBATh M MCCIENOBATh (DYHKIUHU, COOTBETCTBYIOUINE PEAIbHBIM MPOLIECCAM M SIBICHUSM,

HMHTEPIIPETUPOBATH MOTYyYEHHBIE PE3yIbTaThl B COOTBETCTBUU CO CHENU(PUKON HCCIEAYEeMOTo Mpoliecca WiH
SIBJICHUS

. UCIIONB30BaTh TpauKy 3aBUCUMOCTEH JIJIsl KCCIIEI0BAaHMUS PEAIbHBIX MPOIIECCOB U SIBJICHHUIA,

. KOHCTPYUpPOBaTh W HCCIIENOBATh (YHKUMU TPH PEIICHHH 33734 JPYTUX Y4eOHBIX NPEJIMETOB,
MHTEPIPETUPOBATH MOTYYSHHBIE PE3YIbTaThl B COOTBETCTBHUHU CO crielU(DUKON yueOHOro mpeIMeTa.
CraTucTHKa U Teopusi BePOATHOCTEM

. CB0oOOHO oOmepupoBaTh MOHATUSAMHU: CTOJOYATHIE M KPYTOBBIE IHArpamMMbl, TaONUIBI JaHHBIX,
cpenHee apupMETHUECKOe, MeauaHa, HauOoJbIllee ¥ HAaUMEHBIIICe 3HAYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JUCTIEPCHUs M CTAaHIAPTHOE OTKJIOHEHUE, cllyyaiiHas H3MEHYUBOCTH;

. BBIOMpaTh HamboJiee YAOOHBIN CIOCOO MpeacTaBiIeHUsT WHPOPMAILIUH, aleKBaTHBIA €€ CBOWCTBAM H
LIEJISIM aHAJIN3a;

. BBIUUCIISTH YUCIIOBbIE XapaKTEPUCTUKU BHIOOPKH;

. CBOOOJIHO ONEpUPOBATh MOHATUAMU: (DaKTOpUAl YKCIIa, EPECTAHOBKH, COUYETAaHUS U pa3MeILeHUs,
TpeyroyibHuK [Tackais;

. CBOOOJTHO ONEpUpOBATh MOHATUSAMM: CIy4YalHbIM ONBIT, CIy4alHBId BbIOOpP, HCIIBITAaHUE,

JIEMEHTApHOE CllydallHOe COOBITHE (MCXOA), KIACCHYECKOE OIPENEICHUE BEPOSTHOCTH CIy4alHOro
COOBITHSI, OTIepaliy HaJl Cy4yailHBIMH COOBITUSIMHU, OCHOBHBbIE KOMOMHATOpPHBIE (POPMYIIBI;
. CBOOOZHO ONEpUPOBATH TMOHATHUSAMHU: CIY4YalHBI OMBIT, CIy4allHbI BBIOOpP, HCIBITAHUE,
JIEMEHTApHOE CllydallHoe COOBITHE (MCXOA), KIACCHYECKOE OIPENEIeHUE BEPOSTHOCTH CIy4alHOro
COOBITHSI, OTIepaliy HaJl CTy4YailHBIMHU COOBITUSIMHU, OCHOBHBbIE KOMOMHATOPHBIE ()OPMYJIBI;

. 3HATh IPUMEPHI CIyYalHBIX BEJIMYNH, U BBIYUCIATH UX CTATUCTUYECKUE XapaKTEPUCTUKH;

. UCII0JIb30BaTh (POPMYJIbI KOMOMHATOPHUKH MPH PEeILICHMH KOMOWHATOPHBIX 33/1a4;

. peliaTh 3aja4y Ha BHIYKCICHUE BEPOSTHOCTH B TOM YHCJE C UCIOJIB30BaHUEM (HOPMYIL.

B noBcenHeBHOM KM3HM M NIPM M3Y4YEHUH APYTUX NPeIMeTOB:

. NPEICTaBIATh MHPOPMALMI0 O pEaJbHBIX IpoLeccax M SBICHUIX CIOCOOOM, aJeKBAaTHBIM €€
CBOMCTBAM U LIEJIN UCCIIEIOBAHMS;

. aHAJIM3MPOBATh U CPABHUBATH CTATUCTUYECKHE XaPAKTEPUCTUKH BHIOOPOK, MOJIYUYEHHBIX B IpOIECcCe
peleHus] TPUKIaJHONW 3aJadyM, M3YUYEHUs pEalbHOrO SIBJICHUS, PELICHUS 3alaud M3 JPYrux Y4eOHBIX
MIPEIMETOB;

° OLICHUBATHL BEPOATHOCTH PCAJIBHBIX COOBITHI U SIBIICHUI B Pa3INIHBIX CUTyalluAdX.
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. Pemarp mpocThle M CIIOKHBIE 3a7aud, a TaKXe 3a7aud MOBBIIIEHHOW TPYIHOCTU U BBIAEIATH UX
MaTeMaTHUYECKYyI0 OCHOBY;

. pacrno3HaBaTh pa3Hble BUbI U TUIIBI 3a/1a4;

. MCII0JIb30BaTh Pa3HbIe KPATKUE 3aMMCH KaK MOJIENM TEKCTOB CJIOXHBIX 33/1ay U 3a/a4 MOBBIIICHHON

CJIOXKHOCTU [JId TIOCTPOCHHA IIOMCKOBOM CXEMBI H peicHusd 3aaad4, BBI6I/IpaTB OINITUMAJIBHYIO JIA
paCCManHBaeMOﬁ B 3a71a4€ CUTyalluu MOJICJIb TCKCTA 3aa4Hu,

. pazinyaTh MOJENb TEKCTa M MOJEINb PEHICHHS 3a/lau, KOHCTPYHPOBATh K OJJHOW MOJIENH PEIICHHUS
CIIOKHBIX 3a/1a4 pa3Hble MOJIENIN TeKCTa 3a1a4H;

. 3HATh U IIPHUMEHSATh TPU CHOCO0a IMTOKMCKA PelIeHHs 3a/1a4 (0T TPeOOBaHMUS K YCIOBHIO U OT YCJIOBHUS K
TpeOOBaHNIO, KOMOMHUPOBAHHBIN);

. MOJICJIUPOBATh PACCYKACHHUS IIPU TIOMCKE PELICHHS 3a/1a4 C TIOMOILBIO Ipad-cXxeMbr;

® BBIACIIATD 3TAllbl PCIICHUSA 3ala4 U COACPIKAHUC KAXKIOI'0 3Talla,

. yMETh BBIOMpATh ONTHMAJBHBIA METOJI PpEIICHUs 3aladd M OCO3HABaTh BHIOOP MeETO.a,
paccMaTpuBaTh Pa3JIMIHBbIC MCTOAbI, HAXOJUTH PA3HBIC PCUICHUA 3aaa4u, €CJIU BO3MOKHO,

. AHAJIM3UPOBATH 3aTPYIHECHUS IPU PEIICHHUU 33]1a4;

® BBITIOJIHATE PA3JIMYHBIC HpeOGpaBOBaHI/ISI HpeﬂHO)KeHHOﬁ 3aa4i, KOHCTPYHUPOBATb HOBBIC 3aJ1a4X U3
JaHHOM, B TOM YHCJIe 0OpaTHBIE;

. UHTEPIIPETHPOBATh BBIYUCIHUTEIBLHBIC PE3yJIbTaThl B 3ajade, MCCICAOBaTh NOIYYCHHOE PELICHUE
3a/1a4;

® HU3MCHATH YCJIOBHUC 3a/1a4 (KOJII/I‘ICCTBGHHBIG NI KAa4YCCTBCHHBIC IIaHHBIe), ucciaca10BaTb U3MCHCHHOC
npeoOpa3oBaHHOE;

® AHAJIU3UPOBATL BCCBO3MOKHBIC CUTYAallUW B3aMMHOT'O PACIIOJIOKCHUA IBYX 00BEKTOB U M3MEHEHUE

HUX XapPaKTCPUCTHK IIpU COBMCCTHOM JIBHIKCHUH (CKOpOCTB, BpCMm, paCCTOHHI/Ie) npu pCUICHUHU 3ada4 Ha
ABWIXKCHUC OBYX O0OBEKTOB KakK B OIHOM, TaK M B IMNPOTHUBOIIOJOXHLIX HAIIPABJIICHHUAX, KOHCTPYHUPOBATH
HOBBIC CUTYAllUHU HAa OCHOBC N3MCHCHUA YCJ'IOBI/Iﬁ 3aJlavy IIPpHU ABHIKCHHUH I10 PCKEC;

. MCCJIEIOBATh BCEBO3MOXKHBIC CUTYAIIUH MPU PEIICHUU 3a/1ay Ha JBUXKEHHE IO PEKe, pacCMaTpUBATh
pasHbIe CUCTEMBI OTCUETA;

. pemath pa3HOOOpa3HbIE 33aUU «HA YACTH»;

. pemiath U OOOCHOBBIBATH CBOE pEIICHHWE 3a4ay (BBLAETSATh MaTeMaTHYeCKYyl0 OCHOBY) Ha
HAXOJXKJCHHUE YaCTH YKCIIa M YHCIIa 10 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMEICIIA IpO0H;

. OOBSACHATh WACHTUYHOCTh 3a/lad Pa3HbIX TUIIOB, CBS3BIBAIOIIMX TPU BEIMYMHBI (Ha paboTy, Ha

IMOKYIIKHM, Ha IIBI/I)KCHI/IG), BBLACIATE 3TH BCJIWYMHBI M OTHOLICHUA MCXKIAY HUMH, NPUMCHATHL HUX IPHU
peuICHUU 3a/la4, KOHCTPYUPOBATDH COOCTBEHHEIE 3aa4 YKAa3aHHbIX TUIIOB,

. BJIAJIETh OCHOBHBIMM METOJAMH PELICHUs 3a7a4 Ha CMECH, CIUIABBI, KOHLUEHTPALMHU, UCIIOJIb30BATh
UX B HOBBIX CUTYallUsX 110 OTHOIICHHUIO K U3yYEHHBIM B IIpoliecce 00yUueHMs;

. pemaTh 3aayd Ha TMPOICHTHI, B TOM YHUCIIE, CJIOKHBIC MPOLEHTHl ¢ O0OOCHOBAaHUEM, HCIIOIB3YsI
pas3Hble CIIOCOOBbI;

. pemaTh JOTHYECKUE 3aaud PasHbBIMH CIOCO0aMH, B TOM 4YHCIE, C JIByMs OJIOKAMH U C TpeMms
0JIOKaMU JAHHBIX C TOMOILBIO TaOJIHIL;

. pemarth 3a7a4y N0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTENW Ha OCHOBE MCHOJIb30BAHUS U3YyUYEHHBIX
METO/I0B 1 0OOCHOBBIBATh PELICHUE;

. pemaTh HECJIOKHBIE 3a7ja4M 110 MATEMaTHYECKOW CTaTUCTHUKE;

. OBJIaJIETh OCHOBHBIMH METOJIaMU PELICHUs CIOKETHBIX 3a/1ay: apupMETHUECKH, anredpandeckuii,

nepebop BapHAHTOB, TEOMETPUYECKUM, Trpaduueckuii, MPUMEHATh UX B HOBBIX IO CPaBHEHHIO C
HSWCHHBIMH CI/ITyaHHSIX.

B noBceHeBHOM KU3HHU U TIPH U3YYEHUH APYTUX MPEIMETOB:

® KOHCTPYI/IpOBaTI) HOBBIC JIsA ﬂaHHOﬁ 3aga4u  3aJa4YHbIC CI/ITyaHI/II/I C yquOM pea.]'H)HI)IX
XapaKTepUCTHK, B YACTHOCTH, MPHU PEIICHUH 3aJa4 Ha KOHICHTPAIIUH, YYUTHIBATh IUIOTHOCTH BEIECTBA;
pelaTh 1 KOHCTPYHUPOBATh 3aJJa4d Ha OCHOBE PACCMOTPEHMSI pEaIbHBIX CUTYallUii, B KOTOPBIX HE TpedyeTcs
TOYHBIN BBIYMCIUTENBHBIN PE3yNbTaT;

. peliaTh 3aJ1a4M Ha ABWKCHHE TI0 PEKe, paCCMaTpPUBasi pa3HbIe CHCTEMBI OTCUETA;

. KOHCTPYHPOBATh 33JaUHbIC CUTYAlUU, TPUOTIKEHHBIC K PEaIbHOM 1eHCTBUTEIILHOCTH.

7-9 xjaaccobl



JINYHOCTHBIMHM pe3yJibTaTaMHU M3y4YeHHus npeaMera «AJjredpa» » B BuJe yuedOHOro kypca 7 — 9 kiace
SIBJISIIOTCS CJIelyIoIHe KayecTBa:

0 HE3aBUCUMOCTb U KPUTUYHOCTH MBILIUIEHUS,
[ BOJISI 1 HACTOWYUBOCTD B JOCTH)KEHUH LIEIIH;
O c(OpPMUPOBAHHOCTh OTBETCTBEHHOT'O OTHONICHUS K YYEHUIO, TOTOBHOCTh M CIOCOOHOCTH

00ydJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO W MO "3HAHUIO,
BEIOOPY JalibHEHIIero oOpa3oBaHus Ha 0a3e OPUEH THUPOBKH B MHpE Npodeccuil u mpodeccHOHATBHBIX
NPEINO YTeHUH, 0CO3HAHHOMY TIOCTPOCHHIO WHIMBUIAYAIBHOW 00pa30"BaTEIbHOW TPAaECKTOPUH C YUETOM
yCTOfI‘-IPIBbIX IMMO3HABATCJIIbHBIX HHTCPECOB,

N c(OpMUPOBAHHOCTH IEJIOCTHOIO MHPOBO33PEHUS, COOTBET "CTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIE "CTBEHHOW MPAKTUKU;
N c(OpMUPOBAHHOCTh KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OO LICHHUM U COTPYJHUYECTBE CO

CBEpCTHMKAMHM, CTapUIMMU M MJIQAIIMMH, B OOpa3oBaTeNbHOH, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-
HCCIIEI0BATENILCKON, TBOPUECKON U IPYTUX BUJIAX A€ SIT€IbHOCTH;

U] YMCHHUC sACHO, TOUHO, 'PaMOTHO H3JiIaraTb CBOW MBICJIA B yCT_‘HOI>'I 1 IMMCHbMEHHOM pcuur, NOHUMATb
CMBICJI IOCTaBJIICHHOM 3a a4, BBICTPauBaTh apryMEHTALUI0, IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI;
0 NpeACTaBICHUE O MaTEMAaTUYECKOM HayKe Kak cdepe ueaoBe 4ecKOM AEATeNbHOCTH, 00 FTamax eé
pasBUTHSA, O €€ 3HAYMMO "CTHU JJI Pa3BUTHUS LIUBUWIN3ALINY;
U] KPUTUYHOCTb MBIINUJICHUSA, YMCHHC pacClio3HaBaTb JIOTHYCCKHU HCKOPPCKTHLIC BbICKAa3bIBAHWA,
OTJIMYATh TMIIOTE3Y OT (aKTa;
U] KpCaTUBHOCTDH MBIIIJICHUA, HWHHUIIMaTHUBAa, HaxXoa4uBOCTbH, AKTHBHOCTB npu pEeIICHUN
anreOpandyecKux 3ajad;
N YMEHHE KOHTPOJIIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTe "MaTHYECKON e TEIIbHOCTH;
O CHOCOOHOCTh K SMOLIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajlad, pELICHUH,
paccyXIeHHUI.

CpencTBoM AOCTHKEHUS 3TUX PE3YJIBTATOB SIBJISECTCSA:
0 CUCTEMa 3aJlaHull Y4eOHUKOB;
O npezcTaBiIeHHas B ydeOHMKaX B IBHOM BUJE OpraHU3allUs MaTepuaa o NpUHIUILY MUHUMAKCA;
U] HCIIOJIB30BAHUC COBOKYITHOCTHU TGXHOJIOFI/II;'I, OPHUCHTHUPOBAHHBIX HAa PA3BUTHC CAMOCTOATCIBHOCTH U

KPUTHYHOCTH MBIIUICHUS: TEXHOJIOTUS MPOOJIEMHOTrO JHaliora, TEXHOJOTHS MPOAYKTUBHOTO YTEHHS,
TEXHOJIOTUs OLIEHUBAHUS.

MeTtanpeaMeTHbIMU pe3yJbTATaMHU H3y4YeHHsl Kypca «MaremaTtuka» siBiaserca ¢opMupoBaHmue
YHUBeEPCAJIbHbIX y4eOHbIX AecTBHil (YY):

PeryasituBubie YY/I:

7-9-H kaacchl

- CaMOCTOSITENIFHO OOHApyXuWBaTh M  (QOPMYIHMpOBaTH Yy4eOHYIO TMpoOJeMy B KIACCHOM H
MH/IMBUYaIbHOM yueOHOM NesITeIbHOCTH;

- BBIIBUTaTh BEPCUU DEILLIEHUS MpoOJieMbl, OCO3HABATh KOHEYHBINH pE3yJbTaT, BHIOMpATh CpEACTBa
JOCTHKEHUSI LIeJIM U3 IPEAJIOKEHHBIX WK UX HMCKATh CAMOCTOSTENIBHO;

- COCTaBJIATh (MHAMBUYaIbHO WM B FPYIIE) IJIaH peHIeHUs TPOOIeMbl (BBIITOJIHEHUS IPOEKTA);

- paboTasi Mo NPEeAIOKEHHOMY HIIM CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY, MCIIOJIB30BaTh Hapsly €
OCHOBHBIMM U JOTIOJIHUTENBbHBIE CPEACTBA (CIIpaBOYHAs IUTEPATYPA, CII0KHBIEK IPUOOPHI, KOMITBIOTED);

- IUTAHUPOBATh CBOIO MHAMBHUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHUIO;

- paboTaTh MO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIAHY, CBEPSSACh C HUIM U C LENbIO JIEATEIbHOCTH,
MCIPABIISAsA OIKUOKHU, UCTIOIB3Ys CAMOCTOATEIBHO M01I00paHHbIe Cpe/IcTBa (B TOM uncie u HTepHer);

- CBOOOJTHO T0JIB30BaThCs BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLICHKM M CAMOOLCHKH, UCXOJ U3 LEeNU U
MMEIOLIUXCS KPUTEPUEB, pa3inyasi pe3yabTaT U CIOCOObI 1eHCTBUM;

- B XOJI€ NIPEACTABIEHUS IIPOEKTA AaBaTh OLIEHKY €r0 pe3yJbTaTaMm;

- CaMOCTOSITENIbHO OCO3HABaTh MPUYMHBI CBOETO YCIEXa WM HEeycIleXa M HaXOJIUTh CIOCOOBIBBIXOA
U3 CUTYallUU HEYCIIEXa;

- YMETb OLIEHUTh CTENEHb YCIEITHOCTH CBOEH MHAMBHUIYAIbHOI 00pa30BaTeIbHON AESITETbHOCTH;

- JaBaTh OLICHKY CBOMM JIMYHBIM KauyecTBaM M uepTaM XapakTepa («KakoB s»), OINpPEAEIATh
HAIPBIICHUS CBOETO Pa3BUTHSA («KAKUM 51 XOUY CTaThy», «YTO MHE JJISl 3TOr0 HAJI0 CAEIATh))



CpenctBom (hopMUpOBaHHS PEryISTUBHBIX Y Y ][ cIyKaT TEXHOJIOTHUS CUCTEMHO-IEATEIIBHOCTHOTO MOAX0/1a
Ha OTale MW3y4YeHHs HOBOTO MaTrepHuaja M TEXHOJOTUS OLIEHHMBaHUS 00pa30oBaTeNbHBIX JOCTHKEHUM
(Y4eOHBIX yCIIEXOB).

ITo3naBarenbHbie YY /:

7-9-1 kJaacchl

— aHAJIM3UPOBATh, CPABHUBATH, KIIAaCCU(DHUITMPOBATH U 00001IaTh (haKThl U SBJICHUS,

— OCYUIECTBJISTh CpPaBHEHHUE, CEpUAIMIO M KIAaCCHU(UKALMIO, CAaMOCTOSITEIbHO BbIOMpPas OCHOBAHUSA U
KpUTEpUU JUIsl YKa3aHHBIX JIOTMYECKUX OIepalyii; CTPOUTh KIACCUPHUKAIUIO MYyTEM AUXOTOMHYECKOIO
JesieHus (Ha OCHOBE OTPULIAHMS ),

— CTPOUTH JIOTHYECKH 000CHOBAaHHOE PACcCyXACHHE, BKIIIOYAIOIEe YCTAHOBICHUE MPUYUMHHO-CIIEICTBEHHBIX
CBSI3CH;

— cO3/1aBaTh MaTeMaTHYECKUE MOJICIH;

— COCTaBJIATb TE3WCHI, PA3NIMUHBIE BHUABI IUIAHOB (IIPOCTBIX, CIOXKHBIX U T.1.). I[IpeoOpa3oBbiBaTh
nH(OpMAIHIO U3 OJTHOTO BHJIa B IPYTOH (TaOIHUILy B TEKCT, TUarpamMMy H IIp.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBOM HH(OpMAIIHH.

— YMETh OIpeleisTh BO3MOXKHbIE UCTOYHUKN HEOOXOAMMBIX CBEJECHUI, MPOU3BOIUTH MOUCK UHPOpMALUH,
aHAJIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

— MOHMMAs MTO3UIUIO JPYTrOro YeloBeKa, pa3inyaTrh B €ro pedyu: MHEHUE (TOYKY 3pPEHHUS), JOKA3aTeIbCTBO
(aprymeHTsI), (paKThl; THIIOTE3bI, AKCHOMBI, TCOPHUH. JlJIT ITOrO0 CaMOCTOSITEIIbHO HCIIOJIB30BATh PA3IMYHbIC
BUJIBI YTEHUS (M3y4arollee, MPOCMOTPOBOE, 03HAKOMUTENBHOE, IIOMCKOBOE), TPUEMBI CITyILIAHUS.

— caMOMy CO3/1aBaTh HCTOYHHMKH WH(OPMAIMKA Pa3HOTO THUIA W JJII Pa3HBIX ayJIUTOpPUH, COOIIOIAThH
MH(GOPMaLIMOHHYIO TUTUEHY U MpaBuiia HHGOPMaIIMOHHON 0€3011acCHOCTH;

— YMEThb UCIOJIb30BaTh KOMIIBIOTEPHbIE M KOMMYHUKAIIMOHHBIC TEXHOJOTMU KaK HWHCTPYMEHT JUIst
JOCTHKEHHSI CBOMX IeJield. YMeThb BbIOMpaTh aJeKBaTHbIE 3aJlad€ WHCTPYMEHTAIbHBIE MPOrPaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBom ¢dopMupoBaHHs TMO3HaBaTelNbHBIX YVY]J| ciyxar ydeOHBIH MaTepuad M MPEXIE BCEro
MIPOYKTHBHBIC 33JaHUs YICOHMKA, TTO3BOJISFOIINE IPOABUTATHCS TI0 BCEM IISCTH JTUHUSIM Pa3BUTHSL.

1-a JIP — Mcnonb3oBaHMe MaTeMaTHYECKHX 3HAHUW JJIS PELICHHs Pa3IUYHbIX MaTeMaTHUECKUX 3a7ad U
OIICHKH TTOJIYYEHHBIX PE3YJIbTATOB.

2-51 JIP — COBOKYNHOCTh YMEHUH MO UCHOIB30BAHUIO JOKA3aTeIbHOI MaTeMaTHYeCKON peyn.

3-1 JIP — CoBOKymHOCTh yMeHHH IO pabore ¢ wuH(poOpManmeld, B TOM YHCIC H C Pa3INIHBIMH
MaTeMaTHYECKUMHU TEKCTaMHU.

4-5 JIP — YMeHHs HCIIONB30BATh MaTEMaTHYECKHUE CPEJCTBA I HM3YYCHHS W OIMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBIICHUH.

5-s1 JIP — He3aBUCHMOCTb ¥ KDUTUYHOCTD MBIIIICHUS.

6-s1 JIP — Boiist 1 HACTOMYUBOCTE B JIOCTUKEHUU LEJIN.

KommynukatuBHbie YV /I:

7 — 9-i ki1acenl

0 CaMOCTOSITEJIbHO OPraHU30BBbIBaTh y4eOHOE B3aUMOJCICTBUE B rpymnne (ONpenenarh oOLiue LeiH,
JI0rOBAapUBATHCS JIPYT € IPYIOM M T.1.);

N OTCTauBasl CBOIO TOUKY 3pPEHHUS, IPUBOJUTH ApI'YMEHTBI, TOJITBEPK1asi UX (hakTamu;

0 B JMCKYCCHUU YMETb BBIABUHYTh KOHTPAPTyMEHTHI;

N YUUTBCA KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh OIIMOOYHOCTb
CBOET0 MHEHUS (€CIIK OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

0 NOHUMas TO3ULUI0 JPYroro, pasinyaTh B €ro peud: MHEHHE (TOUKY 3pEHMs), J0Ka3aTeIbCTBO
(aprymenTsl), GaKThl; THIOTE3bI, AKCHOMBI, TECOPUH;

0 YMETb B3IVIIHYTh Ha CUTYaLUIO C MHOW MO3ULMHU U JOTOBApUBATHCSA C JIFOJABMU MHBIX TTO3ULIMH.

CpenctBom  (GopMHUpOBaHHMS KOMMYHHMKATHUBHBIX YVY]| cioykar TeXHOJIOTHUS TPOOJIEMHOTO Hajora
(mOOyX)HaroIuii ¥ TOIBOASIINN TUATOT) U OpraHu3aIiys paboThl B MaJIbIX TPYIIAX, TAKKE UCIOIb30BaHUE
Ha YPOKax 3JIEMEHTOB TEXHOJIOIMU MPOAYKTUBHOTO YTEHUS.

IIpenmeTHbIe:

1) yMeHHe paboTaTh C MaTeMaTH4YeCKHMM TEKCTOM (CTPYKTypHUpOBaHME, H3BJICUEHHUE HEOOXOIUMOI
nH(popMalMu), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOM M MUCBMEHHOW peud, MPUMEHSS
MaT€MaTUYECKYl0 TEPMHUHOJIOTMI0O M CHUMBOJHMKY, HCIOJb30BaTh PA3IUYHbIE SI3bIKM MaTeMaTUKU



(coBecHBIN, CHMBOJIMYECKHH, Tpaduueckuii), 00OCHOBBIBATH CYXKJIEHHS, MPOBOAUTH KIACCHU(PHUKAIMIO,
JOKa3bpIBaTh MaTEMaTHUYECKUE YTBEPKICHMS,

2) BJaJicHHe 0a30BbIM TMOHATUHHBIM amlapaToM: HMMETh IPEACTABICHUE O YHCIe, BIAJCHUE
CHUMBOJIBHBIM SI3bIKOM aJIreOpbl, 3HaHHE 3JIEMEHTapHBIX (QYHKIMOHAJIBHBIX 3aBUCUMOCTEH, (popMupoBaHHe
NPEJCTaBICHUNA O CTATUCTMYECKMX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE M O pa3IMyHBIX crocobax ux
u3yudeHusi, 00 0COOEHHOCTSIX BBIBOJOB U MPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapakTep;

3) YMEHHUE BBINOIHATEH ajredpanyeckue mpeoOpa3oBaHusl palMOHAIBHBIX BBIPAKEHUH, PUMEHATh HX
IUIs pelIeHusl y4eOHbIX MaTeMaTHYeCKHX 3a/1a4 U 3ajiay, BOSHUKAIOLINX B CMEXHBIX yU4EOHBIX MpeMeTax;

4) YMEHHUE T0JIb30BAaThCSl MAaTEeMAaTUYECKUMU (OPMYIaMU M CaMOCTOSITEIBHO COCTABISATH (DOPMYIIBI
3aBUCUMOCTEHN MEX/ly BeJIM "UMHAMH Ha OCHOBE OOOOIIEH!US YACTHBIX CIIy4aeB U SKCIEPUMEHTA;

5) yYMEHHUE pellaTh JMHEHHbIE U KBAJPATHBIC YPABHEHUS U HEPABEHCTBA, a TAK)KE IIPUBOJUMBIE K HUM
YpaBHEHMsI, HEpPaBEHCTBA, CUCTEMbI; IPUMEHATh Trpaduyeckue NpPeACTaBICHUs Uil peleHUs |
HCCIIE0BAHUS YPABHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATD IIOJyYECHHBIE YMEHUS UL PEIICHMS 3a1ay U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, ITPAKTUKH;

6) OBJIQJICHUE CHCTEMOW (PYHKIIMOHAIBHBIX MOHATUH, (YHKIMO "HAJBHBIM SI3BIKOM U CHMBOJIHUKOM,
YMEHHE CTPOUTh TIrpaduku (QYHKUUH, ONUCBHIBATH HX CBOMCTBA, MCIOJIb30BaTh (PYHKLIMO "HAJIbHO-
rpaduuecKre MpeACTaBICHUS IS OIIMCAHUS M aHAJIM3a MAaTEMaTHYECKUX 3ajlad M pealibHbIX 3aBUCUMOCTEH;

7) OBJIaACHHUEC OCHOBHBIMH crocodbamMu IpeACTaBJICHUA W aHallu3a CTaTUCTHUYCCKUX JaHHBIX; YMCHHE
peuaTh 3aJa41 Ha HAXOKACHUEC YaCTOThI U BEPOATHOCTU CJIy‘-I&ﬁHLIX CO6BITI/H\/Jl;
8) YMCHHUEC NPUMCEHATh U3YUYCHHBIC ITIOHATUA, PE3YIIbTATEI U METOAbI ITPHU PCIICHUHU 3a1a4 U3 pa3IMYHBIX

pasaciioB Kypca, B TOM 4YHUCIIC 3alda4d, HC CBOIAIIUXCA K HCMOCPCACTBCHHOMY IMNPHUMCHCHUIO H3BCCTHBIX
AJIrOPUTMOB.

Coaep:xanue yueOHOro npeamera «Ajaredpa»
7 —9 kaaccoB
e 7 Kkiacc:

1. BbipaxkeHusi, TOKAeCTBAa, yDABHEHMS.

UucoBble BBIpaXeHUsT ¢ TepeMeHHbIMH. [Ipocreiimme mnpeoOpa3oBaHUs BBIpAKEHUW. YpaBHEHHE,
KOpEeHb ypaBHEHMS. JIMHEWHOE ypaBHEHUE C OJHOM IEPEMEHHOU. Pemenue TeKCTOBbIX 3a7a4 METOAOM CO-
cTaBjeHUs ypaBHEHUN. CTaTUCTUYECKHUE XapAKTEPUCTUKH.

OcnoséHas yenb — CHCTEMAaTU3UPOBAaTh M OOOOIIUTH CBEACHHS O MPEoOpa3OBaHUIX alreOpanyecKux
BBIPQKECHUI U PEIICHUN YPAaBHEHUH C OJTHON NEPEMEHHOM.

IlepBas Tema Kypca 7 Kijlacca sIBJISI€TCS CBSI3YIOIIMM 3BEHOM MEXKIY KypcoOM MaTeMaTHKu 5—O6 KilaccoB
1 KypcoM aireOpsl. B Hell 3aKperuistoTcsi BBIUUCIUTEIbHbBIE HABbIKM, CUCTEMAaTU3UPYIOTCS U 000011at0TCs
CBEJICHUS O MPEOOPA30BAHMIX BHIPAKECHHUI U PEIICHUH YPaBHEHHH.

Haxoxnenue 3HaueHUN 4YMCIOBBIX M OYKBEHHBIX BBIPDQKEHUH JaeT BO3MOXKHOCTb IOBTOPUTH C
yUYallUMHCS TpaBWIa ACUCTBUNA C pAMOHAIBHBIMU YHUCIAMHU. YMEHHUS BBITONHATH apUPMETHUECKHE
NENCTBUSI C palMOHAIBHBIMU YHCIAMU SBISIOTCS OINOPHBIMH Ui Bcero Kypca anreOpel. Cremyer
BBISICHUTh, HACKOJIBKO TIPOYHO OBJIAJENH MMM ydalluecs, ¥ B cliydyae HEOOXOAMMOCTH OpPIraHU30BaTh
MOBTOPEHHE C LENbI0 JIMKBUJAALMU BBISBICHHBIX Mpo0OenoB. Pa3BUTHIO HAaBBIKOB BBIYHUCICHHH IOJKHO
YIEIAThCS Cephe3HOE BHUMAHUE U B JalbHEHIIIEM MPH U3YYEHUH JPYTUX TEM Kypca anreOpsbl.

B cBsizm ¢ paccMoTpeHHEM BOINpPOCa O CPAaBHEHUM 3HAYCHHI BBIPAXKEHUN PACIIMPSIIOTCS CBEACHUSA O
HEPABEHCTBAX: BBOJATCS 3HAKM HEPABEHCTB, J1A€TCS NOHATHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpennn npeodpazoBaHuil BeIpaXXEHUN (OpMaTbHO-ONIEpaTUBHBIE YMEHHUS OCTAIOTCA Ha TOM
K€ YpOBHE, yyallMecs IOJHUMAIOTCS Ha HOBYIO CTYIE€Hb B OBJIQJICHMM Teopuel. BBoasrcs moHsTHs
«TOXKJIECTBEHHO PaBHBIE BBIPAKEHUSY», «TOXKAECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUE BBIPAKEHUN,
coJiepKaHuEe KOTOPBIX OyJIeT MOCTOSHHO PacKpbIBaTbCsS U YIIIYONSATHCS MPU M3YUYEHHH MpPeoOpa3oBaHUMA
pa3iINuHbIX anrebpandeckux BeIpakeHU. [loquepkuBaeTcs, 4TO OCHOBY TOXJIECTBEHHBIX MpeoOpa3zoBaHUil
COCTABJIAIOT CBOMCTBA JCUCTBUI HAJl YACIIAMM.

YcunuBaercs poiib TEOPETUUYECKUX CBEACHHUH MPU paccMOTpeHUW ypaBHeHM. C 1enbio obecreueHus
OCO3HAHHOI'0 BOCIIPUATHS YyYalllUMHCS AJITOPUTMOB pEIIECHUS YPAaBHEHHUH BBOJUTCS BCIIOMOIAaTEIbHOE
MOHSTHE PABHOCWIBHOCTH YpaBHEHHH, (QOPMYIUPYIOTCS W Pa3bsCHSAIOTCS Ha KOHKPETHBIX IMpUMEpax



CBOMCTBAa PaBHOCUJIBHOCTHU. Jla€TCsl MOHATHE JMHEMHOIO YpaBHEHHMS U UCCIELYETCS BOIPOC O UYUCIE €ro
KopHeil. B cucreme ympaxkHeHuit 0co00e BHUMaHHE YAEISACTCS PEIICHUIO YpaBHEHHH BHIa ax = bmpu
pasnyHbIX 3HavYeHusAX a u b. [Ipomomkaercs pabota Mo GOPMHUPOBAHHUIO Y yYAIIUXCS YMEHHUS HCIIOJNb-
30BaTh anmnapar ypaBHEHUHN KAaK CPEICTBO JUIs PEIICHUs TEKCTOBBIX 33/1a4. Y POBEHb CI0KHOCTH 3a/1a4 3/1€Ch
OCTaeTCsl TAKUM XK€, KakK B 6 Kiacce.

N3yueHne Ttembl 3aBepIIACTCS O3HAKOMJIEHHMEM Y4YAIIUXCA C MPOCTEHIIMMHM CTaTUCTUYECKUMHU
XapaKTepUCTUKAMU: CPEAHUM apu(PMETHUECKUM, MOJION, MEUAHOM, pa3MaxoM. Yyaluecs JODKHBI yMETh
HCIIOJIB30BATh 3TU XAPAKTEPUCTUKH JJIs aHATIU3A PAJA JAHHBIX B HECJIOKHBIX CUTYalUsX.

Konumponvnvix pabom: 1
2. CremneHb ¢ HATYPAJbHBIM MIOKa3aTeJIeM.
Crenensb ¢ HaTypajabHBIM ITOKa3aTesneM U ee cBoiictBa. OnHowieH. OyHkuun y = X2, y= X1 ux rpadukm.

OcHogHasi yenp — BbIPaOOTaThb YMEHHUE BBIMOJHATH JAEUCTBUS HAJ CTENEHAMH C HaTypajJbHBIMU
IIOKa3aTeJISIMU.

B nanHO#l Teme nmaeTcs ompezenieHHE CTENEHU C HaTypajbHBIM MoOKazaTesneM. B kypce matematuku 0
KJlacca y4Jalluecs y»Ke BCTpEeYaJIUCh ¢ IPUMEpaMH BO3BEAEHHUS YHMCENl B CTENEHb. B CBA3M ¢ BbIUMCIECHUEM
3HAQUEHUH CTeneHu B 7 KiIacce JaeTcs MpeACTaBICHUE HAXOXKJACHUM 3HAYEHU CTENEeHH C
IIOMOUIbI0  KaJIbKyJsiTopa.  PaccMaTpuBaroTCsi CBOMCTBA CTENEHM C HaTypalbHbIM IOKaszareiaem. Ha
IpuMepe  J0Ka3aTelbCTBA  CBOMCTB CTENEHU YYallUecsl BIEPBBbIE 3HAKOMSATCS C J0Ka3aTeIbCTBAMM,
MIPOBOJUMBIMHU Ha anreOpandeckoM marepuaie. CBOMCTBA CTENEHU ¢ HATYPAJIbHBIM IOKa3aTesIeM HaXOIAT
MIPUMEHEHNUE I[PU YMHOKEHMHM OJHOWIEHOB M BO3BEIACHUU OAHOUWIEHOB B cTeneHb. [Ipyn HaxoxaeHuu
3HAYCHUH BBIPAKEHUH, COJCPKAIIUX CTETICHH, 0c000€ BHUMAHUE CIIEAYET OOpaTUTh Ha MOPSIOK ACHCTBHIA.

PaccmoTpenune dyHkiuii y = x4, y = X>103BOISIET IPOAOKUTE paboTy Mo (OPMUPOBAHUIO YMEHHIMA
CTpOUTHh W YHTaTh rpaduku GyHKIUH. BaxkHO 0OpaTUTh BHUMAaHHE y4YalIMXCs Ha OCOOCHHOCTH rpaduka
byHKIIMN y = X2 rpaduk MpoOXOAUT Yepe3 Havajao KoopAauHaT, ochb Oy SBISETCS €ro OChbI0 CUMMETPUH,
rpauK pacrojoKeH B BEpXHEH MOIYII0CKOCTH.

Ymenue ctpouth rpaduku GyHKIUH y = X y = X3chon53yeT051 JUIS O3HAKOMIICHMS YYAIIUXCS C
rpauyecKuM CIoCOOOM PELICHUS YpaBHEHH.

Konmponvnvix pabom: 1
3. MHoro4/ieHsbl.

Muorounesn. CnoxeHue, BBIUMTAHHE W YMHOXXEHUE MHOrO4JeHOB. Pa3nokeHue MHOro4jieHOB Ha
MHOXHUTEJH.

OcHognas yenb — BbIPa0OTATh YMEHHE BBITIOJHATE CI0XKEHUE, BBIYUTAHUE, YMHOKEHHE MHOTOWICHOB U
pa3iokeHue MHOIOWIEHOB Ha MHOKHUTEIIH.

Jlannast Tema urpaet ¢pyHIaMEHTAIbHYIO POJb B (JOPMUPOBAHUU YMEHHS BBIMOIHITH TOXKJIECTBEHHbIE
npeoOpa3zoBaHus anredpandeckux BblpaxeHuil. dopmupyemsie 37ech (HOpPMaIbHO-ONEPATUBHBIE YMEHHS
SBIIAIOTCS OMOPHBIMU TPH W3YYCHUH JACUCTBUN C DPALMOHAIBHBIMU JPOOSIMH, KOPHSIMH, CTEIEHSMHU C
paloHaIbHBIMU IOKA3aTEISIMHU.

N3yueHne Tembl HAaUMHAETCS C BBEACHUS MOHATHM MHOTOWIEHA, CTAHAAPTHOTO BHUJA MHOTOWICHA,
creneHu MHorowieHa. OCHOBHOE MECTO B 9TOM TeM€ 3aHMMAIOT aJITOPUTMbI IEUCTBUI ¢ MHOTOWICHAMH —
CJIO’KE€HUE, BBIYUTAHUE U YMHOXKEHHUE. Yyaluuecs A0KHbI IOHUMAaTh, YTO CYMMY, Pa3HOCTh, IPOU3BE/ICHUE
MHOTOYICHOB BCEr/la MOXHO TPEJICTAaBUTh B BHUJE MHOTOWIeHA. JIeHCTBUSA CIOKCHHS, BBIYMTAHUS U
YMHOXEHHSI MHOTOUYWIEHOB BBICTYMAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJaHHIX Ha MPeoOpa3oBaHUs HEIbIX
BbIpakeHuil. [loaTromy HenenecooOpa3HO MEpPeXOoaAUTh K KOMOMHUPOBAHHBIM 3aJaHUSIM MpPEXIE, YeM
YCBOEHBI OCHOBHbBIE QJITOPUTMBI.

Cepbe3HOEe BHUMAaHME B 3TOM TEME YAEIAETCS Pa3I0KEHUI0O MHOIOWIEHOB HAa MHOYKUTENIN C IOMOULIBIO
BBIHECEHHS 32 CKOOKHM OOIIEro MHOXHUTENIS M C MOMOIIbI0 IpynnupoBKU. COOTBETCTBYIOIIME MPE0d-
pa3oBaHUs HAXOMST MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kllacca, TaK U B MOCIEAYIOIUX Kypcax, 0COOEHHO
B JICUCTBUSIX C PAITAOHAIBHBIMU TPOOSMH.

B nanHOil Teme yuamiumecs BCTPEYAOTCS C€ MPUMEPAMH HCIOJIb30BAHUS PacCMATPUBAEMBIX
npeoOpa3oBaHMil MPU PEIICHHH PAa3HOOOpPA3HBIX 3a/lad, B YACTHOCTH TPH PEUICHUU ypaBHEHHH. ITO
MO3BOJIET B XO/I€ U3YYCHHUS TEMBI IPOAOKUTH padOTy Mo (GOPMUPOBAHUIO YMEHHS PEIllaTh YpaBHEHUS, a
TaK)Ke pellaTh 3aJaud METOJOM COCTaBJIEHUsI ypaBHEHHUI. B uncno ynpakHeHHI BKIIIOYAIOTCS HECIIOKHbBIE
3a/1aHUsI HA JI0Ka3aTeJIbCTBO TOXKIECTBA.

Konmponwvnvix pabom: 1
4. DopMyJibl COKPANIEHHOT0 YMHOKEHHUS.



®opmyist (@ + b)? = a® £ 2ab + b (a £ b)*=a® + 3a°b + 3ab® + b% (@t b) (@® + ab + b?) = &° +b°.
[Tpumenenne GopMysT COKPAICHHOTO YMHOKEHUS B PEOOPA30BAHHSIX BHIPAIKCHH.

Ocnoénas yenv — BBIPAOOTaTh YMEHHE NPUMEHATH (QOPMYINBI COKPAIICHHOTO YMHOXKEHHUS B
npeoOpa30BaHMUsIX ENBIX BRIPAKEHUH B MHOTOWICHBI M B Pa3JI0KEHUH MHOTOWICHOB Ha MHOKHTEIIH.

B nmanHoli Teme mnpomoipkaercss pabora Mo (POPMUPOBAHUIO Y YYALIMXCS YMEHHS BBIOJIHATH
TOKACCTBEHHBIE TIPe0OPa30BaHUs IEIbIX BhIpakeHHl. OCHOBHOE BHUMaHHE B TeMe yiemnseTcs (popMynam
(@a-b) (@a+b) =d -b% (@a+b? =d*+ 2ab + b’ Vuammecs momkes! 3HaTH 3TH (QOPMYIBI U
COOTBETCTBYIOIINE CIIOBECHBIC (POPMYITMPOBKH, YMETh IIPUMEHSTh X KaK «CJIEBa HAIIPaBO», TaK M «CIIPaBa
HAJIEBOY.

Hapsiay ¢ yKa3aHHBIMH PacCMaTPUBAIOTCS Takxke Gpopmyist (@ + b)® = @+ 3a%h + 3ab® + b3 &®* + b = (4
+b) (@® + ab + b%). OxHako OHE HAXOAAT MEHBIIEE PUMCHEHNE B KYpCe, OITOMY HE CIELYeT H3IIMIIHE
YBJICKATHCS BHITIOJTHECHUEM YIIPAXXHEHUH HA UX UCTIOIB30BaHHUE.

B 3akmounTensHONW YacTH TEMBl pPacCMATPUBACTCA NMPHUMEHEHHE PA3IMYHBIX HPUEMOB Pa3I0KEHUS
MHOTOYJICHOB HA MHOKUTEIH, a TaK)KEe UCIOJIb30BAHUE MPEOOPA3OBAHMIA TICIBIX BBIPAKCHHUN JIJISI PEIICHHS
IIMPOKOTO Kpyra 3a/1a4.

Konmponvnvix pabom: 2
5. OyHKkHUM.

OyHKIMA, 001acTh onpeneieHus GyHKIUHA. Beramcinenue 3HadeHuid ¢yHKkuuu 1o dopmyne. ['paduk
¢bynkuuu. [Ipsmast mponopuoHabHOCTE U ee rpaduk. Jluneitnas GyHKIus 1 ee rpaduk.

OcnoéHasi yenb — O3HAKOMHTH YYalIMXCS C BaKHEHIIMMHU (YHKIIMOHAIBHBIMU TOHSATHUSMH M C
rpaduKamMu MpsIMOI MPOMIOPIIMOHAIBHOCTH M TMHEHHOW (DYHKIIMU OOIEero BUA.

JlaHHasi Tema SBISETCS HAYalbHBIM JTallOM B CHUCTEMATHUYECKOW (YHKIIMOHAIBHOW TOATOTOBKE
yyamuxcs. 37ech BBOJATCA TaKUe MOHATHA, KaK (YHKIHS, apryMEHT, 00JIacThb ompeneneHus (yHKINH,
rpaduk ¢GyHkuuu. DyHKIMS TPAaKTyeTCs KaK 3aBUCUMOCTh OJHOHM IMEPEMEHHOW OT Jpyroi. Yuarmecs
MOJTyYaroT MEpBOE MpeACTaBIeHUE O crocobax 3amanus GyHKuH. B nanHOi Teme HaumHaeTcst paboTa 1o
(OPMHUPOBAHUIO Y YUALIMXCS YMEHHI HAXOAUTh 0 opMyJie 3HaYCHHE (DYHKIMH 10 U3BECTHOMY 3HAUCHHIO
apryMeHTa, BBIIIOJIHATH Ty XK€ 3a[ady 1o rpaduky u pemars 1o rpaduky oOpaTHyro 3a/1ady.

@OyHKIIMOHAIBHBIC TTOHATHUS TOJIYYal0T CBOK KOHKPETHU3ALMIO MPU U3YUYEHHUH JTUHEWHOW (QYHKIIMH U e
YaCcTHOTO BHJA — MPSAMOM MPOMOPLUMOHATBHOCTA. YMEHHSI CTPOUTHh M YUTaTh rpaduku 3THX (QyHKIUI
IIMPOKO HCIOJB3YIOTCS KaK B CaMOM Kypce ajreOphl, Tak M B Kypcax reoMeTpud ¥ (QU3MKU. Ydaiuecs
JOJDKHBI TIOHMMATh, KaK BIUSET 3HaK KOd(QHIMEHTa Ha pPacIOJIOKEHHE B KOOPAWHATHOM TUIOCKOCTH
rpaduka pyHkmu y = Kx, rae u K # 0, kak 3aBUCHT OT 3Ha4eHHUIK ub B3auMHOE pacroyioKeHne rpapuKoB
IByX GyHKImiA Bunay = kx + b.

dopmupoBaHue BCeX (YHKIMOHAIBHBIX MOHITUNH U BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKKE
M3y4eHHe KOHKPETHBIX ()YHKIMH COMPOBOXKIAIOTCS PACCMOTPEHHEM IMPHMEPOB PEaJbHBIX 3aBHCUMOCTEH
MEX]y BETMYMHAMH, YTO CIIOCOOCTBYET YCHIICHHIO MPUKJIATHON HANIPABICHHOCTH Kypca alreOphl.

Konmponwvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHECHHH.

Cucrema ypaBHeHu#. PemieHue cuctemsl JBYX JIMHEWHBIX YpaBHEHHMH C JBYyMS NEPEMEHHBIMH U €TO
reoMeTpHUECKasi HHTepIpeTalus. PereHne TeKCTOBBIX 3a/1a4 METOJ0OM COCTABIICHHSI CUCTEM ypaBHEHHIA.

OcnoséHas yenb — O3HAKOMHUTH YYalIUXCS CO CIOCOOOM pEIICHUS CUCTEM JIMHEWHBIX YpaBHEHHA C
JBYMsl TIEPEMEHHBIMH, BBIpaO0OTaTh YMEHHE pellaTh CHCTEMbl YPaBHEHUI M NPUMEHSTHh MX IMPH PELICHUU
TEKCTOBBIX 3aj1ad.

N3ydenue cucteM ypaBHEHHI pacrpenensercs Mexay Kypcamu 7 U 9 kimaccoB. B 7 knacce BBoaMTCS
MOHSATHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI IMHEHHBIX YPaBHEHUI.

W3noxeHne HauWHACTCS C BBEICHHS TOHATHSA <«JIMHEHHOE ypaBHEHHE C JBYMs I€peMEHHBIMU». B
CHCTEMY YNpaKHEHUH BKIIIOYAIOTCS HECJIOKHBIEC 33JJaHUs Ha pelleHUe JTMHEHHBIX YpaBHEHUH ¢ JByMs Ie-
PEMEHHBIMU B TIEITBIX YUCIIAX.

dopmupyercss yMeHue CTpOuTh rpaduk ypaBHeHusia + by = ¢, rne a # 0 wim b# 0, npu pazauyHbIX
3HaueHHsX a, b, ¢. Brenenue rpaduyecknx o0pa3oB JaeT BO3MOXKHOCTh HATJISIIHO MCCIIEIOBATh BOIPOC O
qHcie PelICHUH CUCTEMBI ABYX JTMHEWHBIX YPaBHEHUH € IBYMS IEPEMEHHBIMU.

OcCHOBHOE MECTO B JITaHHOM TeMe 3aHMMaeT M3y4YeHHE aJlTOPUTMOB DPEIICHUS CHCTEM ABYX JIMHEHHBIX
ypaBHEHUH C JBYMs NEPEMEHHBIMU CIIOCOOOM TMOJCTAaHOBKM M CIOCOOOM cJOXeHHs. BBeneHue cucrem
MO3BOJISIET 3HAYUTENIEHO PACHIMPUTH KPYT TEKCTOBBIX 3a/1a4, PEIIaeMBbIX C TIOMOIIBIO armapaTa anreOpsl.
[TpumeHeHHe cucTeM YIpOoIIaeT MPOLEcC MepeBoAa JaHHBIX 3a1a4K ¢ OOBIYHOTO SI3bIKA HA SI3bIK YPABHEHHH.



Koumponvnvix pabom: 1
7. TloBTOpeHue.
Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, momyueHHbIe B 7 Ki1acce.
Konmponvnvix pabom: 1

e 8 Kiacc:

1. PanmonanbHbie ApoOu.
Pammonansnas  apoOsb. OcHOBHOE  CBOWCTBO  Jpo0w, cokparmieHue apoOei. ToknecTBEHHBIC

. k
npeoOpa3oBaHusl PALMOHAIBHBIX BbIpaKeHUA. DYHKIUSA y = — U ee rpaduk.
X

OcHognas yenb — BBIPA0OTaTh YMEHHUE BBINOJHATH TOXJIECTBEHHBIE NPEOOpa30BaHUs pPalMOHAIBHBIX
BBIPAKECHHUIA.

Tak kak JEHCTBUS € palMOHAIBHBIMU JIPOOSIMU CYILIECTBEHHBIM OOpa30oM OIHMpArOTCs Ha JCHCTBUS C
MHOTOYJICHAMH, TO B Hauyaje TeMbl HEOOXOJUMO TMOBTOPUTH C YYallUMHUCSA TNPEoOpa3oBaHMs IIENIBIX
BBIpaKCHUM.

['maBHOE MecTO B JaHHOW TeMe 3aHUMAIOT AITOPUTMBI ACUCTBUN APOOSIMH. Ydamiuecs MOJMKHbI TOHUMATh,
4TO CyMMY, Pa3HOCTb, IPOM3BEJIEHHWE M YAaCTHOE JApoOed BCErja MOXKHO IPEACTaBUTh B BHJE JPOOH.
[IpunoGperaemble B [aHHOW TeM€ YMEHHUS BBIMOJHSITH CJIOKEHHE, BBIYUTAHHE, YMHOXXEHUE U JIeJICHHE
napo0eil SBISIOTCS OMOPHBIMH NPeoO0pa30BaHUSX JAPOOHBIX BbIpaxkeHWi. [losToMy uM ciemyer yaenuTh
ocoboe BHMUMaHMe. HerenecooOpa3Ho mepexoquTh K KOMOMHHPOBAaHHBIM 3aJaHHSIM Ha BCE JCHCTBUS C
Ipo0sMU TIpexe, YeM Oyay YCBOEHBI OCHOBHBIE aJTOPUTMBI. 3aJaHusl Ha BCe ACWCTBUS C OpoOSIMU He
JOJKHBI OBITh W3MUIIHE TPOMO3JIKMMH W TpynoeMKuMu.llpu HaxoxaeHuu 3HaueHUN ApoOel naroTcs
3aJlaHUsl Ha BBIYMCIEHUS C IOMOIIBI0 KaNbKyJIsATOpa. B naHHON Teme pacmmpsiioTcss CBEACHUS 0
CTaTUCTUYECKUX XapaKTepPUCTHKAX. BBoautcs MOHATHE CPEIHEro TapMOHMYECKOTO psiza

. k
MOJIOKUTEIBHBIX Yncel.V3yueHue TeMbl 3aBepIIaeTcs pACCMOTPEHNUEM CBOMCTB rpadukadyHKIMHA ) = — .
X

Konmponvnvix pabom: 2

2. CreneHb ¢ HeJbIM MOKa3aTeJIeM. JJIeMeHTbl CTATUCTHKH.
Crenenp C LENBIM TOKa3aTesdeM W ee cBoiicTBa. CranmapTHbi Buja uucna. HauanbHble cBenmeHus o0
OpraHu3alMK CTATUCTUYECKHUX UCCIEAOBaHUM.
Ocnosnasi yenb — BBIPAOOTaTh yMEHHE TIPUMEHSTH CBOWCTB, CTENEHW C IIEIBIM TIOKa3aTelieM B
BBIUHCIICHUSX M MPEoOpa3oBaHUSIX CPOPMUPOBATH HAyalbHBIE MPEACTaBICHUS O cOope M TPYyNIUpPOBKE
CTATUCTUYECKUX JIAHHBIX, MX HATJISIIHOW MHTEPIPETALIHH.
B a1oit Teme (opmynHpyroTCs CBOICTBa CTEMEHM C IENBIM IMOKa3zaTeneM. MeToja J0Ka3aTeabCTBa ITHX
CBOMCTB MOKa3bIBAETCSA Ha MIPUMEPE YMHOKEHHUS CTENIEHEN ¢ OJJMHAKOBBIMU OCHOBAaHMSMU. JlaeTcs MoHsATHE
O 3alKMCH YHWCla B CTaHIApTHOM Bujae. [IpuBOAsSTCS mpuUMephl UCIIOJIB30BAHUSA TAaKOW 3amucu B (U3HKeE,
TEXHUKE U JPYTUX 00JacTsIX 3HAHUH.
VYuyaiuecss moiay4yaroT HayalbHbIE MPEACTAaBICHUS 00 OpraHU3alMKM CTAaTUCTHYECKUX HccienoBaHui. OHH
3HAKOMSITCA C TIOHSATUSMU TEHEPAIbHOW W BBIOOPOYHOM COBOKYHMHOCTH. IIpuBOasATCS mpUMEpHI
MIPEJICTABJICHHS] CTATUCTUYECKUX JAHHBIX B BHJE TaOJHI] 4acTOT U OTHOCHUTENBHBIX YacTOT. YUalIUMCS
MpeJiaraloTcs 3aJaHus Ha HAXOXKACHHE MO TaOJIMIIE YaCTOT TaKUX CTATUCTUYECKHX XapaKTEPHUCTHK, Kak
cpenHee apudMeTHUecKoe, Moja, pa3max. PaccMarpuBaeTcs BOMPOC O HArVIAJHOW WHTEpIpeTalun
CTaTUCTHUYEeCKON  umHpopmamuu. M3BecTHblE  y4yamuMmcsi CHOCOOBI  HATJISIAHOTO — MPECTaBICHUS
CTaTUCTUYECKUX JAHHBIX C IOMOIIBIO CTONIOYATHIX U KPYTOBBIX AHATPAMM PACIIUPSIIOTCS 33 CUET BBEACHUS
TaKUX MOHSATUN, KaK TOJIUTOH ¥ TUCTOTPaMMA.
Koumponvnvix pabom: 1

3. KBaapaTrHbie KOpHH.

[TonsTre 06 uppanroHanbHbIX yncnaax. OOIIMe cBeleHus 0 ACUCTBUTENBHBIX Ynciaax. KBajpaTHbIN KOPEHb.
[TonsiTe 0 HaXOXJACHUHM MPUOIMKEHHOTO 3HAYEHUs KBaJIpaTHOTO KopHsA. CBOMCTBAa KBaJpPaTHBIX KOPHEH.

ITpeoOpa3oBanus BeIpayKE€HH, COAEpKALINX KBaJApaTHbIe KOpHU. DYyHKIMS y = Jx , ee cBoiictea n rpagux.

OcHogHas yenb — CUCTEMATU3UPOBATh CBEACHHUS O PAMOHANBHBIX YHCIAX W JaTh MpPEJCTaBICHUE 00
WPPALMOHATBHBIX YHCIIAX, PACIIUPUB TEM CaMbIM IMOHSATHE O YHUCJE; BBHIPAOOTATh YMEHUE BBITIOJIHATH
peoOpa3oBaHus BEIPAKEHUI, COEpPKAIINX KBAAPAaTHbIE KOPHH.



B nanHO# TeMe yuwamuecs NOJydarOT HadyajabHOE NPEJCTABICHUE O MOHATUHU IEHCTBUTENBbHOrO uncia. C
3TOW 1eNpi0 0000OIIAIOTCS HM3BECTHBIE YyYalllUMCSA CBEACHMSI O pallMOHANbHBIX 4YHchax. s BBeaeHUs
MOHSITHUS UPPALIMOHATIBHOTO YHCIA UCIIOIB3YETCSI MHTYUTUBHO MPENCTABICHUE O TOM, YTO KaXKIbIil OTPE30K
UMeeT NJIUHY W MOTOMY KaXJ0H TOYKe KOOPAMHATHOM MPSMOIl COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3bIBaeTCs, YTO CYIIECTBYIOT TOUKH, HE MMEIOIINE PALMOHAIBHBIX abCILUCC.

[Ipy BBeneHHMM TOHSATHA KOPHS IOJIE3HO O3HAKOMHUTH YYAIIUXCS C HAXO0XKJIEHHEM KOpHEH C IOMOILbIO
KaJIbKYJISITOpA.

OcHOBHOE BHHUMaHHUE yHAEISETCS TOHATHIO apu(METHUYECKOro KBaJpaTHOTO KOPHA M CBOWCTBaM
apu(METHYECKIX KBAaAPAaTHBIX KOpHEW. J[OKa3pIBalOTCS TEOPEMbl O KOpHE M3 MPOU3BEIEHHS U Apolu, a

2 o
TaKKe TOXIECTBO Vda :|a|, KOTOpbIE TIOJY4al0T TPHUMEHEHHE B MpPeoOpa3oBaHUAX BBIPAKEHHIH,
colep)KalMx  KBajgpaTHble KopHU. CroenuaibHOE BHHMMAHHUE  yJIEISIeTCs  OCBOOOXKIEHUIO  OT
a a
SR
NRNCES
BBIPA)XKEHUS, COJIEprKalllMe KOPHM, 4acTO HCIOJb3yeTCs Kak B CaMOM Kypce anredphl, Tak U B Kypcax

T€OMETPHH, AJIreOphl M Haval aHAIN3A.
[Iponomxaercs pabora Mo pa3BUTUIO (YHKIIMOHAIBHBIX MPEICTaBICHHUN ydwamuxcs. PaccmartpuBarotcs

MPPaIMOHATFHOCTH B 3HAMEHATeNNe IpoOH B BBIPAKEHHSIX BHIA YMenuenpeodbpa3oBbIBaTh

byHKIUSA O = V6, ee croiictra n rpaduk. Ilpu n3ydenun GpyHKuun y = /X moKasbIBaeTCs ee B3aMMOCBSI3b
¢ pyHKIHEH y = X2, rae x > 0.
Konmponvnvix pabom: 1

4, KBaapaTHbie ypaBHeHUsI.
KBanparHoe ypaBuenune. @opMyna KOpHEH KBaJIpaTHOTO ypaBHEHUs. PellleHue panmoHaabHbIX YPAaBHEHUM.
Pemenwne 3anay, mpuBOAAIINX K KBAAPATHBIM YPAaBHEHUSM U MPOCTEUIIIUM PallMOHAILHBIM YPABHCHHSIM.
OcHognas yenv — BBIPAOOTaTh YMEHUS pelllaTh KBaJpaTHBIE ypaBHEHUS W MPOCTEHllne palroHaIbHbIE
YpaBHEHHUS U IPUMEHSATh UX K PEIICHUIO 3a/1a4.
B nHauane Tembl MPHUBOIATCS MPUMEPHI PELICHUS HEMOJIHBIX KBAaJApPATHBIX ypaBHEHUH. DTOT Marepuan
cucreMaTu3upyercs. PaccMmarpuBaroTCs alTOPUTMBI  PELICHHS HEMOJHBIX KBAJIPAaTHBIX YpaBHEHHM
Pa3INYHOTO BUJA.
OcHOBHOE BHHMMAaHHE CIEAyeT YJCIUTh PEIICHUIO YpPaBHEHUU BHUA ax’+ bx + ¢ =0, e a # 0, ¢
ucnoib30BaHueM (Gopmyisl KopHed. B naHHON TeMe ydamiuecs 3HakomsTcs ¢ Gpopmynamu Buerta, Bbipa-
KAIOIIUMH CBSI3b MEXKIIy KOPHSMH KBaJPAaTHOTO ypaBHEHUA U ero kodddunuenramu. OHU UCTIONB3YIOTCS B
JalbHEHIIeM TpHU J0Ka3aTeNbCTBE TEOPEMBl O PA3JI0KEHUH KBAJAPAaTHOTO TpeXwieHa Ha JIMHEHHBIE
MHOKHUTEJIH.
VYyaiuecs: oBaeBaloT CIIOCOOOM pelIeHUs IPOOHBIX PALIMOHAIBHBIX YPaBHEHHM, KOTOPBIM COCTOUT B TOM,
YTO peIIeHHEe TaKUX YPaBHEHUH CBOAMTCS K PEUICHWIO COOTBETCTBYIOIIMX IENBIX YPaBHEHUH C
MOCIEAYIOIUM UCKIIOYEHHEM MTOCTOPOHHUX KOPHEH.
W3yuenne naHHOW TEMBI MO3BOJSET CYIIECTBEHHO PACHIMPHUTDH allllapaT ypaBHEHWN, WCIONBb3YEeMBIX IS
pEIIeHUs] TEKCTOBBIX 33/1a4.
Konumponvnvix pabom: 2

S. IloBTOpEHME.

OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001mKUTh OcHOBHBIE 3Y H, monyuennsie B 8 kiacce.
Konmponvnvix pabom: 1

e 9 Kkiacc

1. HepasencrBa.
UucnoBble HEPABEHCTBA M MX CBOMCTBA. [lowIeHHOE CIIOKEHHME M YMHOXXCHHME YHCIOBBIX HEPaBEHCTB.
JInHelHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOM U UX CUCTEMBI.
OcHo6Has  yenb — O3HAKOMUTD y4alIuXcs ¢ IPUMEHEHHE: HEPABEHCTB JJI OLICHKU 3HaYCHUM BBIPAXKCHUH,
BbIpabOTaTh yMEHHE pellaTh JIMHEHHbIC HEPABEHCTBA C OJHOW MEepeMEeHHOW M ux cuctembl. CBoOMCTBa
YHCJIOBBIX HEPABEHCTB COCTABJSIIOT Ty 0a3y, Ha KOTOPOW OCHOBAaHO PELICHUE JMHEHHBIX HEPaBEHCTB C
OJIHOM IepeMeHHOU. T peMbl O IOWIEHHOM CJIOKCHUU U YMHOXXEHUU HEPABEHCTB HAXOAWTH IIPUMEHEHUE
IIPY BBIMIOJIHEHUH NPOCTEUINNX YIPAXHEHUHM HA OLICHKY BBIPAKEHUH 10 METOYy IpaHuLl. BBOIATCSA NOHATHA
aOCOIOTHON MOTPELUIHOCTH M TOYHOCTH MPUOIMIKEHHS, OTHOCUTENBHON MOTPEITHOCTH. Y MEHUS TPOBOIUTH
JENYKTUBHBIE PACCYXKACHHS MOJYy4YalOT Pa3BUTHE KAK IPU JT0KA3aTeIbCTBAX yKa3aHHBIX TEOPEM, TAK U IIPU
BBIITOJIHCHUM YIIPA)KHEHUH Ha 10KA3aTEIbCTBA HEPABEHCTB.



B cBA3M ¢ pelieHHMEM JMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAeTCsl IOHSATHE O YHCIIOBBIX
IIPOMEKYTKAX, BBOAATCS COOTBETCTBYIOIINE HAa3BaHUS U 0003Ha4eHUs. PacCMOTpEHUIO CHUCTEM HEPaBEHCTB
OJTHON MEPEMEHHOHN MpEIIECTBYET O3HAKOMIIEHHE yYallluXCs C MOHATUSMHU NEpeceueHus] U 00beANHEHHS
MHOKECTB.
IIpu pemieHnn HepaBEHCTB MCHOJIB3YIOTCS CBOMCTBA PAaBHOCHIBHBIX HEPABEHCTB, KOTOPBIE Pa3bACHSAIOTCA
Ha KOHKpETHBIX npumepax. Oco0oe BHHUMaHUE cIeNyeT YAEIUTb OTpabOTKE yMEHHUs pelaT MpocTeHiue
HepaBeHCTBa Bua ax >b, ax <b, octaHOBHBILIKCH CliCIHAIBHO Ha citydae, koraaa <0.
B 310l Teme paccMaTpUBAETCs TAKXKE PEIICHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM,
B YaCTHOCTH TaKMX, KOTOPbIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1
2. KBagparuunas ¢pyHkumus.

Oynknusa. CoictBa ¢yHkumid. KBampaTHbeiii TpexuieH. PasznokeHue KBaapaTHOTO TpexdyieHa Ha
MHOxuTenn. OyHkus y = ax” + bx + ¢, ee cBoiicTBa u rpaduk. CrenenHast GyHKIHUS.
Ocnosnas yenb — paclIMPUTh CBEAECHUS O CBOMCTBAX (YHKLMH, O3HAKOMUTH y4allluXcs CO CBOMCTBaMU U
rpaduKoOM KBaapaTUIHON QyHKIHH. |
B Hauasie TeMbl cucTeMaTH3UpyrOTCA cBeieHus 0 QyHKIusAX. [IoBTOPSIIOTCS OCHOBHBIE MOHATHUS: (DYHKIUS,
apryMeHt, o0nactb omnpeneicHus QyHKuw, rpaduk. JaroTcs MOHATHS O BO3pACTAaHWH W YOBIBAaHHH
GyHKLIMH, TPOMEXYTKaxX 3HAKONOCTOSHCTBA. TeM caMbIM co3faercs 0a3a s YCBOGHHUS CBOMCTB
KBaJpaTUYHOM M CTENEHHOM (YHKUMH, a Takke M AaidbHemero yriayOneHus (yHKIHOHATIBHBIX
IIPEJCTaBICHUI IIPU U3YyYEHUHN Kypca aareOpsl M Hayasl aHajau3a.
[ToaroTOBUTENBPHBIM IATrOM K M3YYECHHUIO CBOWCTB KBAJAPAaTUYHOH (YHKUIUU  SBISETCS TaKxKe
pacCMOTpPEHHE BOIIPOCA O KBAJPaTHOM TPEXUYICHE M €r0 KOPHSAX, BBIIEICHMM KBajapaTa IBY4YJICHA U3
KBaJIpaTHOI'O TPEXWIEHA, pa3I0KEHUHU KBAaJPATHOIO TPEXUIEHA HA MHOKHUTEIH.
N3yuenne kBaJpaTUYHON (YHKLUMU HAUYMHAETCS C PACCMOTPEHUS (QYHKUHUU y = ax’, ee CBOICTB H
0COBEHHOCTEH TpaduKa, a TAKKE APYTUX YACTHBIX BHIOB KBAAPATHYHON (GYHKIMH — (yHKIHI y = ax’ + b,
y=a(x- m)2. Dt cBemeHus UCHOJb3YIOTCS IIPU U3yYEHUH CBOMCTB KBAJIPaTUUHOM (PyHKIMM 001Iero BUja.
BaxxHo, 4TOOBI yuaniyecs MoHsuM, 4To rpaduk QyHKUUN y = ax® + bx + ¢ MOXeT OBITh M0JIy4€eH U3 rpaduka
byHKIMYN y = ax’C OMOIIIBIO JIBYX MapajljiesbHbIX nepeHocoB. [Ipuemsl noctpoenus rpaduka GQyHKIuM Y =
ax’ + bx + ¢ 0TpaGaTBIBAIOTCS Ha KOHKPETHBIX IprMepax. IIpr 9ToM 0coG0e BHUMAHHE CIEAyeT YIeTHTh
(OpMHUPOBAHUIO y YYaIIMXCSl YMEHMs YKa3blBaTh KOOPAMHATHI BEPIIMHBI NapaboJibl, €e 0Ch CUMMETpPHUH,
HaIpaBJieHUE BETBEH MapadoJIbl.
ITpu u3ydyeHuu 3TOH TeMbl AajbHEMIIee pa3BUTHE MOIY4aeT YMEHUE HaXOIUTh IO rpaduKy HPOMEXYTKH
BO3pacTaHMs U YObIBaHUS (DYHKIIUH, a TAK)KE IIPOMEKYTKH, B KOTOPBIX (DYHKIHSI COXpaHSET 3HAK.
Vyaruecs: 3HAKOMSITCSI CO CBOMCTBAMHU CTEMEHHON (YHKIMH y = X HPH YETHOM W HEYETHOM HATYPaIbHOM
nokasarene 1. BBoauTcs nosstue KopHs ra-il creneHd. OHU IMOJIy4arOT MPEACTABICHUE O HAXOXKICHUU
3HAYEHUH KOPHS ¢ IOMOILBIO KAIbKYJISITOpPA, IPUYEM BbIPA0OTKA COOTBETCTBYIOIIUX YMEHUI He TpeOyeTcsl.
Konmponwvnvix pabom: 1

3. HepaBeHcTBa ¢ 0HOIi mepeMeHHOM
Lensle ypaBHeHus. [lpoOHble paunoHalbHblE ypaBHeHus. HepaBeHcTBa BTOpPOH CTENEHUM C OJHOU
IIEPEMEHHOI. MeTo1 MUHTEpBaJIOB.
OcHogHasi yenp — CUCTEMAaTU3UPOBAaTh W OOOOIIMTH CBEACHUS O PEHIeHUH LEeIbIX M JApOOHBIX
palOHaIbHBIX ygaBHeHHﬁ C OJHOIT TIEPEMEHHOH, ChOPMHPOBATH yMEHHE PelaTh HEPABEHCTBA BHIA ax’ +
bx + ¢ >0 mimm ax” + bx + ¢ <0, rme a # 0.
B aroit Teme 3aBepmiaeTCcsi M3y4EHHE PAlMOHAIBHBIX YPAaBHEHWM C OJHOW IEpeMEHHOH. B cBsA3M C¢ 3THM
MIPOBOJUTCS HEKOTOpoe 0000IIeHne U yriryOjaeHue cBeeHUi 00 ypaBHEHUsX. BBOIATCS MOHATHS LIEJI0Tr0
pallMOHAJIBHOTO YPABHEHUS M €ro CTENEHW. Y4Yalluecs 3HAKOMSTCS C pPEIICHHEM YpPaBHEHUH TpEeThed
CTENIEHU U YETBEPTOMl CTENEHU C IOMOUIBIO PA3JIOKEHHS HA MHOXKMUTEIM W BBEACHMS BCIIOMOIATEIbHOU
nepeMeHHol. MeToa penieHust ypaBHEHHH MyTeM BBEJIEHUS! BCIIOMOTaTeNIbHBIX IEPEMEHHBIX OyIeT IIHUPOKO
UCIIOJIb30BaThCS B JaJbHEUIIEM MPU PELICHUH TPUTOHOMETPUYECKHX, JIOTapu(PMUUECKUX U IPYTUX BHUJIOB
YPaBHEHUM.
Pacmmpsiiorcss CBEIGHUS O PEIICHUWH JPOOHBIX pPALMOHANBHBIX YpaBHEHUH. Yyamuecs 3HAKOMSTCS C
HEKOTOPBIMU CHEIUATIbHBIMU MPUEMaMH PEUIeHHs TAKUX YpaBHEHUI.
@opMHUpOBaHUE YMEHUN pElIaTh HEPABEHCTBA BUAA ax’ + bx + + ¢ > 0 wm ax® + bx + c<O, rnea#0,
OCYILIECTBIISIETCS C ONIOPOM Ha CBEACHMS O TpaduKe KBaIpaTUUHON PyHKLIHU.



VYyamuecss 3HAKOMATCS C METOJOM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO pEUIAlOTCSl HECIOXKHBIE
panMoHaIbHbIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMs lepeMeHHbIMH

VYpaBHeHHE ¢ AByMs NepeMeHHBIMU U ero rpaduk. Cuctembl ypaBHCHH BTOpOH cTerneHu. PemieHue
3aJa4 C IOMOLIBI0 CHCTEM YpaBHEHMI BTOpoil creneHu. HepaBeHcTBa ¢ ABYMs NIEPEMEHHBIMM U HX
CUCTEMBI.
OcnoséHnas yenvb — BbIPAOOTaTh YMEHHE PELIATh MPOCTEHIINE CUCTEMBI, COAEPIKAIME YPaBHEHUE BTOPOM
CTENEHU C IByMs IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4M C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.
B nanHOl Teme 3aBepliaeTcs M3YyYEHHE CHUCTEM yYpaBHEHUH C JIByMs NepeMeHHbIMU. OCHOBHOE BHUMaHHE
YAEINISETCsS CUCTEMaM, B KOTOPBIX OJJHO U3 YPAaBHEHHI EPBOU CTENEHHU, a APYrO€ BTOPOM.
W3BecTHBIN ydammMcs crnoco0 MOJICTAHOBKM HAXOJHUT 3/IeCh JalbHEHIIee NPUMEHEHHWE M IO3BOJISET
CBOJUTH PELICHUE TAKMX CUCTEM K PELICHUIO KBAJPATHOI'O YPABHEHUS.
O3HakoMJICHHE yYalluXcs C NpUMEpaMU CHCTEM YPAaBHEHUH C JIByMs IEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHUsI BTOPOW CTEINEHH, JOHKHO OCYIIECTBIATHCS C JOCTATOYHOW OCTOPOKHOCTBIO M OIPaHUYUBATHCS
IIPOCTEUIINMHU ITPUMEPAMHU.
[IpuBrneueHne M3BECTHBIX YYalUMCSl IPaQUKOB MO3BOJIAET MPUBECTH HMPUMEPHI rPapuuecKoro perieHus
cucreM ypaBHeHHH. C MOMOIIbIO TpapUUECKUX MPeICTaBICHUI MOXKHO HATJISIHO TIOKa3aTh YYaIIUMCS, YTO
CUCTEMBI JIByX YPaBHEHUN C ABYMsI IEPEMEHHBIMHU: BTOPOM CTENEHU MOTYT UMETh OJHO, JIBA, TPH, YETHIPE
pELIEeHUs WM HE UMETh PEIICHUN.
Pa3paboranublii MaTeMaTHYECKU ammapar MO3BOJIET CYHIECTBEHHO PACIIMPUTH KIIACC COJEPIKATENIbHBIX
TEKCTOBBIX 3aJ1a4, PELIAEMBbIX C IOMOIIBIO CUCTEM YPABHEHUM.
N3yueHne TeMbl 3aBeplIAETCs BBEACHHEM IOHATHII HEPABEHCTBA JBYMS IIEPEMEHHBIMU U CHUCTEMBI
HEpaBEHCTBCIBYMs nepeMeHHbIMH. CBefeHuss o rpadukax ypaBHEHHH C JByMS NEpEMEHHBIMH
WCIONB3YIOTCA MPU WLIIOCTPALUKA MHOYKECTB PEIIEHUNW HEKOTOPBIX IMPOCTEHIIMX HEPABEHCTB C JIBYMs
MIEPEMEHHBIMH U UX CHCTEM.
Konmponvnvix pabom: 2

5. DJyieMeHThI NPUKJIATHOH MaTeMAaTHKH.

Marematuueckoe monenupoBanue. [IpouentHsie pacuersl. [Ipubnmxennsie BeruucieHus. OCHOBHbBIC
npaBwiia KOMOMHAaTOpUKH. OTHOCHUTENbHAS YAaCTOTAa M BEPOSITHOCThH ciydailHOro coonitus. Kiaccuueckoe
onpeaeneHue BeposiTHOCTU. HayanbHble CBEIEHHS O CTATUCTHUKE.

OcHogHas yenb — O3HAKOMUTH YyYalIUXCs C MOHATHSAMHM IEPECTAaHOBKHU, PAa3MEIIEHHUs, COUYETaHUs U
COOTBETCTBYIOIIMMHU (POpMyJaMU JUIsl TOJICYETa MX YHUCIA; BBECTU IMOHSATHS OTHOCUTEIBLHOM YacTOTHI H
BEPOSTHOCTH CIy4ailHOrO COOBITHSL.
W3ydeHne TeMbl HAUMHAETCS C PELIeHUs 3a]a4, B KOTOPBIX TPeOyeTCcsi COCTaBUTh T€ UM MHbIE KOMOMHAIIMH
3JIEMEHTOB U MOJCYUTATh UX 4YHUCIO. Pa3bicHseTcs KOMOMHATOPHOE NPAaBUIO YMHOXKEHHS, KOTOpOE
UCIIONIB3YETCS B JalibHEHIeM MpH BbIBOAEC (GOpMYI AJs MOJCYETa YUCIa MEPECTaHOBOK, pa3MELICHUH U
codyeranuil. Ilpu M3ydeHun HaHHOTO MaTepuaza HEOOXOIUMO OOpAaTHTh BHUMAHUE y4allluXcs Ha pa3inyue
MOHITHH «pa3MElIeHUe» U «coueTaHue», chopMHpoBaTh y HUX YMEHHUE OMPEeNiTh, O KAKOM BUAE KOM-
OWHAIMIi UAET pevb B 3aaue.
B naHHO# Teme ydamimecs 3HAKOMATCSI ¢ Ha4aJIbHBIMU CBEJICHUSIMU M3 TEOpUU BeposiTHOCTEH. BBonsTcs
MOHSATUS «ClydallHO€ COOBITHE», «OTHOCHTENbHAs YacTOTa», «BEPOATHOCTb CIYYalHOrO COOBITHSY.
PaccmaTpuBarOTCS CTAaTUCTUYECKUN U KIACCHYECKUM MOAXOMBI K ONPEAEIECHUI0 BEPOSTHOCTH CIy4ailHOrO
coObITHd. BakHo 00paTuTh BHMMAaHME YyYalllMXCS Ha TO, YTO KJIACCHUYECKOE OIpE/IElIeHHE BEPOSTHOCTH
MO>KHO TPUMEHSATh TOJBKO K TAaKUM MOJEJSM pEealbHbIX COOBITHI, B KOTOPBIX BCE MCXOJbI SBISIOTCS
PaBHOBO3MOKHBIMH.
Konmponwonvix pabom: 1

6. YucjoBble MOCIe0BATEIbHOCTH.
YucnoBble OCIEI0BATENBHOCTH. AprUpMETHUECKasi U TeoMeTpudeckas nporpeccuu. @opMyIibl M-ro 4ieHa
¥ CyMMBI IIEpPBBIX N 4JIEHOB Mporpeccur. beckoneuHo yObIBarolasi reoMeTpruiecKas Iporpeccusi.
OcHosHas yenp — AaTh MOHATUS 00 apu(METHYECKOW M TeOMETPUUYECKOM MPOTpPecCHsiX KakK YHCIOBBIX
MOCJIEI0BATEIBHOCTAX 0CO00r0 BUA.
[Ipu m3ydeHnn TeMbl BBOJUTCSI MOHATHE MOCIEI0BATEIIbHOCTH, Pa3bICHAETCS CMBICI TepMUHA «N-U 4jeH
M0CJIEI0BATEIbHOCTHY», BbIPAOATHIBAETCS YMEHHE HCIOJIb30BAaTh MHJEKCHOE 0003HAueHHE. JTH CBEICHHS
HOCSIT BCIIOMOTATENbHBIM XapakTep W HCIOIb3YIOTCS JUIsl U3Y4YeHUs apu(PMETHUUECKONl U reoMeTpudecKou
IIPOrpeCCUi.



Pabora ¢ dopmymamu N-ro 4ieHa WU CyMMBI MEPBBIX Iad YICHOB MPOTPECCHA, TOMUMO CBOETO OCHOBHOTO
Ha3HA4YeHHs, TO3BOJIIET  HEOJHOKPAaTHO  BO3BpalIaTbCsl K  BBIYUCICHUAM,  TOXKJIECTBEHHBIM
peoOpa3oBaHUsIM, PEIICHUIO YpaBHEHUN, HEPABEHCTB, CHCTEM.
PaccmarpuBaroTcss xXapakTEpUCTHYECKHE CBOWCTBA apU(METUUECKOW M TE€OMETPUUYECKOW TPOTPECCHIH,
YTO TO3BOJISIET PACUIMPUTH KPYT MpearaeMbix 3ajad.
Konmponvnvix pabom: 1

7. IloBTOpeHMe (MTOrOBOE)
OcHosnas yenw. [1oBTOpUTB, 3aKpenUTh U 0000mKTh OcHOBHBIE 3Y H, mosryueHHsie B 9 kiacce.
Konmponvnvix pabom: 1



TemaTuyeckoe nIaHMpPOBaHUeE.

INnannpoBanue no anredpe B 7 kiaacce (136 yacos)

prz‘t_;( . Conepranne Ko1-B0 XapakTepucTHKA y4eOHOH AeATeJIbHOCTH YUallerocst
(pa3zaeJbl, TEMbI) 4acoB
JInHeiHoOe YPaBHEHHUE C 0)_'".[0]7[ HepeMeHH()ﬁ. 20 YMeTn PAaCIIO3HABATh YU CJIOBBIC BBIPAKCHUA U BBIPAKCHUA C
1 |Beeenne b anreopy 3 NEPEMEHHBIMH, TMHEHHbIC YPABHEHHS. IIpuBoauTh NpUMepbI
BBIPAKEHUI ¢ IEPEMEHHBIMU, TUHEHHBIX ypaBHEHUNH. COCTaBIAThH
2 |JIuneiinoe ypaBHEHHE C OJHOM [IEPEMEHHOM / BBIPAKCHHUE C MIEPEMEHHBIMU I10 YCIOBHIO 3a/1a4d. BBINOIHATH
3 |Pewrenne 3aauc TOMOLIBIOYPaBHEHHI 8 peoOpazoBaHusl BEIPAXKEHU: IPUBOINUTH NOJIOOHBIE ClIaraeMeble,
packpeIBaTh CKOOKH. HaxoauTe 3HaueHUE BBIPAXKEHUS C
4 |IloBTOpeHne U CHUCTEMATU3AIMSA YIEOHOTO MaTepuraa 1 NIEpEMEHHBIMH MPH 3aJaHHBIX 3HAYCHUSAX EPEMEHHBIX .
3HaTh U (OPMYIUPOBATH ONPE/IEICHUE TNHEHHOT0 ypaBHEHHs. YMETh
pemiaTh JIMHEWHOE ypaBHEHHE B 0011eM Buae. MHTeprnpeTupoBarth
5 [KonTposbnas paﬁi)Ta Ne 1 mo reme «/luneiinoe 1 ypaBHEHHE KaK MATEMATHYECKYIO MOJIC/b PEabHOW CUTYALIUH.
YPABHEHHE C OTHOM NEPEMEHHOID) OmnuChIBaTh CXEMY PELICHHs TEKCTOBOH 3a1a4, IPUMEHSTD €€ JUTs
peleHus 3agad
[eJsble BbIpasKeHUs. 60
3HaTh U (HOPMYIHPOBATH
6 |ToxnecTtBenHOpaBHBIE BRIpaXKeHus. ToxaecTsa 4 ONPEACIICHUS: TOXKIESCTBEHHO PaBHBIX BBIPAKEHUN, TOKIECTBA,
7 |Crenensc HarypanbHbIMIOKa3aTETEM 5 CTETIEHM C HaTYpaJIbHBIM I10Ka3aTeIeM, OJHOWIEHA, CTAHJapTHOTO
— BUJIa OJJHOWIEHA, KO3 PUIIMEHTa OTHOYJIEHA, CTENIEH! OJHOWIEHA,
8 |CBoiicTBa cTeneHu ¢ HaTypabHBIM IIOKa3aTeIEM 7 MHOTOUIICHa, CTEIIEHH MHOTOUIHA,
9 |OnHounEHBI 2 CBOICTBa CTENEHU C HaTypaIbHBIM MOKa3aTeJIeM, 3HaKa CTENEHHU;
10 [Muorownens: 5 IIpaBUJIA: JOKA3aTEIbCTBA TOKIAECTB, yMHOKEHHUS OJJTHOWIECHA Ha
MHOTOYJIEH, YMHOXXEHHUSI MHOTOYJICHOB.
11 |CotojeHHe U BLIMUTAHNAE MHOTOWICHOB 3 YMeTh 10Ka3bIBaTh CBOICTBA CTENEHU C HaTypaJIbHBIM IIOKa3aTEIIEM.
12 Kountpoabnas padora Ne 2 no teme: «CBOHCTBA CTENEHH C 1 3anuceIBaTh U JIOKaSBIBaTBV(i)OpMy.HLIZ MPOM3BENCHNA CMMBI H
HATYpaJbHbIM MOKa3aTeJeM» Pa3HOCTHU ABYX BBIPAKEHHM, PA3HOCTU KBAJIpPaTOB JBYX BBIPAXKEHUIA,
13 | YMHOXXEHNEOJHOUIEHaHa MHOTOUJIEH 3 KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTHU JABYX BBIPAXKEHUH, CYMMBbI
KyOOB M Pa3HOCTH KyOOB JBYX BbIpa)XeHUH. BeIunciasITh 3HaUeHNE
14 | YMHOXEHHE MHOTOWwIEHa Ha MHOTO4JIEH 4 BBIP@KEHHUH C TIEPEMEHHBIMHU.




Paznoxenre MHOTOYJIICHOB HA MHOKHTEIN. BerHeceHnne

[IpumeHsTH CBOMCTBA CTENEHHU 11 TPEO0OPa30BaAHUS BHIPAKEHUH.

15 00IIIeT0 MHOXKHTEJSI 38 CKOOKH 3 BEINONTHATE YMHOKEHHE OJTHOWICHOB W BO3BEICHUE OHOYJICHA B
16 PaznoxeHne MHOTOUJICHOB HA MHOKHUTETH. MeTox 3 creneHb. [IpUBOAUTE OHOWIEH K CTAaHAAPTHOMY BUY. 3allUChIBATh
TPYNIHPOBKU MHOTOYJIEH B CTAaHAAPTHOM BH/JIE, ONIPENENATh CTEIIEHb MHOTOUJICHA.
KOHTpo_}“,Haﬂ paﬁOTa Ne 3 o teme: «Pa3jioxkeHue Hp€06pa30BBIBaTB IPOU3BCACHUEC OJHOWICHA U MHOIOYJICHA, CYMMBI,
17 MHOTI'OYJICHOB HA MHOKHUTEJIN) 1 pa3HOCTH, IPOU3BEACHHA IBYX MHOT'OYJICHOB B MHOT'OYJICH.
_ BEINONHATE paznoxkeHne MHOTO4JIeHa Ha MHOXKUTEININ CTIOCOO0M
18 |1IponsseieHMePasSHOCTH 1 CyMMBI IBYX BbIPAKCHUH 3 BBIHECEHHS 0OIIEr0 MHOXKHUTEIS 33 CKOOKH, CITOCOO0M TPYHITHPOBKH,
19 |Pa3HOCTB KBagpaToOB ABYX BBIpaKEHUN 2 1o (opMysaM COKpPAIIEHHOTO YMHOKEHUS U C TPUMEHEHUEM
20 |KBazgpaT cyMMBI 1 KBaJpaT pa3HOCTH JABYX BBIPAKEHUN 4 HECKONLKIX CTIOCOOOB.
Hcnonb30BaTh yKa3aHHbIE IPeoOpa30BaHUs B IPOLECCE PELICHHUS
21 [TpeoOpaszoBanue MHOrOJICHA B KBAZPAT CyMMBI HIIN 3 YpaBHEHHI, JIOKA3aTEILCTBA YTBEPIKICHHMN, PEIICHUS TEKCTOBBIX
Pa3HOCTHU JBYX BBIPAXKECHHM 33124
22 KonTpoasnasipadora Ne 4 mo reme: «@opmyJibl 1
COKPAIIeHHOT0 YMHOKEHHSD)
23 |CymMa 1 pa3HOCTh KyOOB JIBYXBBIPaKEHHIA 2
o4 [TpuMeHeHne pa3TMYHBIX CTIOCOO0B PA3IOKEHUS MHOTOUIICHA 4
HA MHOXKUTEIN
25 |IloBTOpeHme u cuctemMaTu3anus y4eOHOro MaTeprasa 2
KonTposbnasi paGora Ne 5 no reme: «Pa3sioxenue
26 | \Horowena Ha MHOKHTET» 1
DyHKUIHUH. 17 3HaTh U (OpMYJTUPOBATH OIpEICICHHS: 00JIaCTH ONpeAeTICHUS
27|Chsi3u Moy BemmamHamy. OyHKIHA 3 byHKIHH, 06HaCTE/I 3HaYeHUH yHKIWH, rpaduka GyHKINU, THHEHHOM
(byHKIMH, TPSIMOM MPOMOPLIUOHATBHOCTH.
pg|Criocobet sananus GyHKIHI 3 YMeTb BBIUUCIIATH 3HaUeHHE (DYHKIIMH 1O 33JJAHHOMY 3HAUYECHUIO
aprymenta. CoctaBiath Tabnuibl 3HaueHU QyHkiuu. CTpouTh
29|'paduk dpyHKIIUN 3 9
rpaduk GyHKIUH, 3anaHHON TabimyHo. [1o rpaduky QyHKINM,
30|J/Iuneiinas dyukuus, e€ rpadpuku CBOUCTBA 6 ABJIAIOMIEHCS MOJIENBIO PEaTbHOTO MPOIECcca, ONPeaesTh
31|TloBTOpeHte U cUCTEMATH3AIUS y4eOHOr0 MaTepuana. 1 XapaKTEPUCTHKM 5TOTo Mporecca. CTPOUTL rpauK TMHEHHOH
(GYHKLIMHU U IPSIMOI TponopIHoHaTbHOCTH. ONMUCHIBaTh CBOMCTBA ATUX
32|Konumponsnasa paboma Ne 6 no meme « Dynkuyusny 1 DyHKIWI
JIuHeiliHble ypaBHeHUs C ABYMS NepeMeHHbIMU. 8 3HaTh U (OPMYITUPOBATHONIPEACTICHUS: PEUICHHS YPABHEHHUS C JBYMSI
NEePEMEHHBIMH; YTO 3HAYUT PEIIUTh YPaBHEHHE C IBYMsI
33| VpaBHeHwusl ¢ IBYMs1 IEPEMEHHBIMA 3 NepPEeMEHHBIMH; TpaduKa ypaBHEHUS C IBYMS TIEpEMEHHBIMU;
JMHEHHOTO YpaBHEHHUS C IBYMsI IEPEMEHHBIMH; PEIICHUS CHCTEMBI
34|JIuneiiHoe ypaBHEHUE C IBYMS [IEPEMEHHBIMU U €ro rpaduk 4




Cucrembl ypaBHEHUH € 1ByMs lepeMeHHbIMU. [ paduueckuit

YPaBHEHUH C ABYMs IEPEMEHHBIMM; CBOMCTBA YPaBHEHUH C IBYMsI

35 METO/I peIIEHUsI CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C 5 MepEeMEHHBIMHU.
JIBYMsI IEPEMEHHBIMU YMeTh cTpouTh rpadvik TMHEHHOTO YPaBHEHUS C ABYMS
36|Pemienue cuctemM TMHEHHBIX YPABHEHU METOA0M 5 NepeMEHHBIMU. Pemars cucTemMsbl 1BYX JIMHEWHBIX YPaBHEHUN C JBYMS
MOJICTAHOBKH NePEMEHHBIMHU.
37|Pelienye cUCTEM JTUHENHBIX ypaBHeHI/Iﬁ METOJI0M CJIOKECHUS 5 Pemate TekcTOBBIE 3a1a4M, B KOTOPBIX CUCTEMA IBYX JIMHEWHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU SIBJISIETCS MATEMAaTUUYECKON
38|Pemenue 3a1au ¢ TOMOIIBIO CHCTEM JIMHEUHBIX YpaBHEHUN 4 MOJIEJIbIO PEATBLHOTO MPOLIecca, U MHTEPIPETUPOBATH PE3yIbTaT
peUIeHUsl CUCTEMBI.
39
[ToBTOpeHME U cucTemaru3alys yaeOHOro Marepuania. 1
40|Konumponwvnas paooma Ne [ no meme «CucreMsl 1
JIMHEHHbIXYPABHEHMUIi ¢ IBYMsiNepeMeHHbIMM)
IToBTOpEHME. 11 YMeth 00001 TE TPHOOpPETEHHBIC 3HAHUS, HABBIKUA M YMEHHUS 10
41|YnpaxHeHus i IOBTOPEHUS Kypca 7 Kitacca 10 TeMaM
Hayunthcst npuMeHSITh NPUOOPETCHHBIC 3HAHMS, YMEHHUSI, HABBIKH, B
42|UtoroBast KOHTpoJbHas pabota Ne8 1

KOHKpCTHOﬁ JACATCIIBHOCTH.




ILtanupoBanue no anreope B 8 kinacce (136 yacon)

Ne
YPOK Coaepxanue Koa-Bo XapakrepucTHKa Y4eOHOH 1esiTeIbHOCTH YYALIerocs
a (pa3aeJbl, TeMbI) 4acoB
PanuoHaJbHbIC BHIPAKEHHS. 57 YMeTh 10Ka3bIBATh CBOMCTBA CTENEHH € LeJbIM M0Ka3aTeJeM.
1. PanmonansHeie 1pobu 3 YMeThb IpUMEHATH OCHOBHOE CBOﬁCTBOupaHHOHaHLHOﬁ opoou st
COKpaIICHHS U TIPeoOpa3oBaHus ApooeH,
2. |OCHOBHOE CBOMCTBO palIOHATIBHOM APOOH 4 NPUBOJMTE POOH K HOBOMY (00IIEMY) 3HAMEHATEITIO, 5
HaXOAUTh CYMMY, Pa3HOCTb, POU3BEEHUE U YaCTHOE Ipo0eH,
3. CrnoxeHue U BLIUUTAHUE panroHaIbHBIX I[p06ef/'lc 4 BLIHOJ'IHHTLUTO)KI[GCTBCHHBIC Hp606p2130BaHI/ISI palrOHAJIbHBIX
OJIMHAKOBBIMHU 3HAMEHATEIISIMU BBIPAKCHNMH,
4.  |CnoxeHue U BBIYMTaHHE PAllMOHAIBHBIX JpO0eil 8 PCIHIATb yPABHCHIA C TePEMEHHOM B 3HAMEHATENIEe APOOH,
C pa3sHBIMH 3HAMCHATCISIMH MIPUMEHSTH CBOMCTBA CTEIIEHM C LIEJIBIM MOKa3aTeaeM JJIs
5. |KontpoabHas padota Ne 1 mo teme 1 IIpeoOpa3oBaHs BEIPAKEHUI, 3aMChIBATh YHCIa B CTAHJAPTHOM
«PanHoHaJIbHbBIE IPOOH» BUJIC,
AHaIN3 KOHTPOJIBHOI pabOTEL. Y MHOKEHHE H BBINOJIHATH MIOCTPOCHUE U UTeHUE rpaduka GyHKINH.
6. JieJICHUE pallMoHaIbHBIX apo0eii. Bo3Benenue 1
panoHaIbHOU ApoOH B CTENICHB
7. YMHOXEHUE U ICTICHUE PAIMOHATBHBIX IPOOCH. 6
Bo3BeneHne panmoHanbHOM JpoOu B CTENEHb
8. ToxaecTBeHHbIEPE0OPA30BAHUAPALIMOHAIBHBIXBBIP 12
QKEHUH
KonTtpouabsnasi pabora Ne 2 o reme:
o «ToxnecTrBeHHBbIE IPEOOPA30OBAHUA 1
PAlMOHAJBHBIX BbIPAKEHUID)
10. |AHanM3 KOHTPOJBbHOH PabOThL. PaBHOCHIIBHBIC 1
ypaBHeHus.PalinoHalbHbIE ypaBHEHUS
11. (PaBHOCHIBHBIE ypaBHEHUA.PanmoHanbHbIe 2
ypaBHEHUS
12.  |CremneHb ¢ IETBIM OTPUIIATEIHHBIM ITOKA3aTEIEM 4
13. |[CBolicTBa CTENEHHU C LIETBIM MOKa3aTeIeM




14.

k.
OyHKIMS Y = — U e€ rpapuk 4
X
15. |KonTtpoJubHasi padora Ne 3 mo Teme: 1
«PanoHaJIbHbIC YPABHECHHUS»
KBaaparnbie kopuu.JleiicTBUTEIbHbIE YHCIIA. 30 Ymerh cTpouTh rpaduku GyHKIUH .
. [TpuMeHATH MOHATHE APUPMETUIECKOTO KBAAPATHOTO KOPHS JUIs
16, |AHAIN3 KOHTPOJIBHOH paboThL. DYHKIHsY = X 1 BBIYHCJICHYS 3HAYCHU BBIPAKCHUM.
1 e€ rpaduK YnpoiaTs BEIpaXeHUs, CoAepKaliie apuMeTHIECKUe KBaipaTHbIe
KOPHH.
17. |Oynkuusy = X° P
N 2 Pemate ypaBHEeHUS.
u e€ rpadux .
X X — — CpaBHUBaTh 3HAUECHUS BhIpakeHUI. BoINnonHATh mpeobpa3oBanHue
18. BaJIpaTHbIE KOPHU. ApU(DMETUUECKHI KBaIPATHBIM 5 BBIPAKEHUH C IPUMEHEHUEM BBIHECEHUSI MHOXKUTENS U3-T10]] 3HaKa
5 KOpeHb KOpH$1, BHECEHHsI MHOKUTENS 11O 3HAK KOPHSI.
19. | MHOXECTBOH €T0 JIEeMEHTBI 2 BhInonHATe 0CBOOOXKICHNE OT MPPALMOHAIBHOCTY B 3HAMEHATEIE
0 o 0 JpoOH, aHAIM3 COOTHOIIEHUH MEX/1Y YHCIOBBIMU MHOXKECTBAMU U
. oIMHOXecTBO. OnepannHa MHOKECTBaMU
A pall A 2 WX DJIEMEHT
21. |YucnoBble MHOYKECTBA 2
22. |CpoiicTBaapu(pMeTHUECKOT0 KBaAPaTHOTO KOPHS 7
23. |ToxnecTBeHHbIe TpeoOpa3oBaHUs 5
BBIPAXKECHMI,CONEPIKAIMXKBAIPATHBIE KOPHU
24. | ®Oynkuys Y = /X 1 eé rpaduk 3
25. |KontpoabHas pabora Ne 4 o Teme: 1
«KBajpatHbie kopHu./leificTBUTEIbHBIE YHCJIA)
KBanparHbie ypaBHeHHUS. 40 3HaTh onpeseneHne KBaJpaTHOIO YPABHEHUS U Pa3InYHbIE CIIOCOObI
AHanu3 KOHTPOJIBHOM paboTsl. KBampaTHbIe Cro peIICHMA.
26 |ypaBHeHUs. PellieHre HEMOMHBIX KBaIPATHBIX 1 YMeTh peliath KsajpaTHble ypaBHEHHs PasInHbIMU
ypaBHeHHii croco0amu,Ipy MOMOIIY YPaBHEHUH pacKiIa pIBaTh MHOTOYJICH Ha
KBanpaTHbsle ypaBHEeHUs. PelieHne HeMmomHbIX MHONHTCH.
27 4 Hayuurtbcst npuMeHsATh NPUOOPETEHHBIE 3HAHMSI, YMEHUSI, HABBIKH,

KBaJPAaTHBIX YPAaBHEHU

B KOHerTHOﬁ JCATCIIBHOCTH.




®dopmysa KOpHEH KBaJIpaTHOTO YpaBHEHUS

4
28
29 |Teopema Buera 3
30 Konmponvnasa paboma Ne 5 no meme 1

«Keaopammnuie ypagnenusn
31 |AHanu3 KOHTpoJbHOU paboThl. KBagpaTHRIUTPEXUICH 1
32 |KBampaTHbiiTpEXUICH 4
33 Pemenne ypaBHeHUH, CBOASIIMXCAK KBAIPATHBIM v

YpaBHEHHSIM
34 PannonanbHble ypaBHEHHS KakMaTeMaTUYECKUE 11

MOJIEJIN PeaJIbHBIX CUTYalui
35 Konmponvnasa paboma Ne 6 no meme 1

«IIpuMeHeHNe KBAIPATHBIX YPABHEHMI1»

IHoBTOpPEHUeE. YmeTh 00001UTH MPUOOPETEHHBIE 3HAHUS, HABBIKM U YMEHHUS 110
9 TeMaM
HayunTbest IpUMEHATh NPUOOPETEHHBIE 3HAHUS, YMEHUS, HABBIKY,
B KOHKPETHOU JI€ATEIBbHOCTH.

36 AHanu3 KOHTPOJIBHOHN paboThl. YIpaKHEHUS 115 1

MOBTOPEHUS Kypca 8 Kiacca
37 |YnpaxHeHus A MOBTOpeHUs Kypca 8 kiacca
38 |HToroBasi KOHTpOJIbHasi padoTa Ne7




ILnanupoBanue no anredpe B 9 kiacce (136 yacon)

yp‘]:{)‘(-;ca Conepxanue Koa-Bo XapakTepucTHKa y4eOHOM NeATeIbHOCTH yUalerocs
(pa3zaeJibl, TeMbI) 4yacoB
Hepasencrsa. 29 YMeTsb pemath JIMHEHbIE HEPABEHCTBA.
1. |UuciosbicHepaBencTsa A 3anuchIBaTh pELIeHHs] HEPABEHCTB M UX CHUCTEM B BHUJIE YUCIOBBIX
MPOMEXYTKOB, 00bEIMHEHUS, IEPECECUCHUS YUCITOBBIX TPOMEKYTKOB.
2. |OcHoBHbIE CBOCTBA THCTOBBIXHEPABEHCTR 3 Pemats cucremMy HepaBEHCTB C OJIHOU nepeMeHHOoN. OLIeHUBATh
3Ha4YeHUe BhIpakeHHs. M300pakaTh Ha KOOPIUHATHOM MIPSIMOI
3. |CrnoxeHre ¥ yMHOXXECHHE YMCITOBBIX HEPABCHCTR. 3 3a/IaHHBIC HCPABCHCTBAMU HUCJIOBBIC TPOMEKYTKH.
OrneHnBaHNe 3HAUYEHUS BBIPAKEHUS
4. |HepaBeHCTBac 0JTHOMIIEPEMEHHOM 4
5. PemiennenepaBeHCcTB ¢ OTHOU v
nepeMeHHON. YU CIIOBBIEIPOMEKYTKH
6. |Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 5
NIepEeMEHHON
7 KonTpoabHnas padora Ne 1 mo teme
" |«HepaBeHcTBa M CHCTEMBbI HEPABEHCTB € OHOM 1
nepeMeHHOI
8. |AHanu3 KOHTPOJIBHOM pabOTHI. 1
KBagpaTuunas pyHkuus. 45 YMeTb cTpouTh rpaduku GYHKIHMHN ¢ TOMOLILI0 TPeoOpa3oBaHui,
CTpouTh Tpaduk KkBaapatndHoi Gpyukiun. [1o rpaduky kBaapaTnaHOR
9. |[loBTOpEHME M pACIIMPEHUE CBEACHUM O QYHKIINK 3 (GyHKIIMM ONMUCKIBAaTh €€ cBOMCcTBAa. OMUCKHIBATh CXEMAaTHYHOE
pacmojox)eHue mapadoIpl OTHOCUTEIHFHO OCH a0CITUCC B 3aBUCUMOCTH
10. |CaoiicTBa QpyHKIMM 4 OT 3HaKa cTapurero ko3GpQGuuuenTa 1 JMCKPUMHUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
11. |Kax noctpoutsrpadux dpyuxuuuy = kf(x), 3 YMers pelaTts KBaJApaTHBIE HEPABEHCTBA, UCIIOJIB3Ys CXEMY
ecanussecTeH rpapuk Gynkunm y = f(x) PacIoIoKeHHsI MapaboJIibl OTHOCUTENILHO ocH abcituce. ONUCHIBATH
12. |Kak noctpoutsrpaduku ¢pyukmuii y = f(X) + buy = 4 rpaduueCKHil METOJ PEILICHHS CHCTEMBI IBYX YPABHEHUM C IBYMs
f(x + a), ecim u3BecTeH rpaduk pynkpmy = f(X) IIEPEMEHHBIMH,METO/I TIOJICTAHOBKU U METOJ CIIOKEHHS [UIS PELICHHUS
13. |KBagpatnunas ¢pyHkus, e€ rpaduk u cBOHCTBA CHCTEMBI JIBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMU,0/THO U3 KOTOPBIX




14. |KonTpoJsbHas padora Ne 2 o reme: 1 HE SIBJISICTCS JIMHCHHBIM.
«KBaaparuunasi pyHKUHD) Pemate TekCTOBBIE 33/1a4M, B KOTOPBIX CHCTEMA JIBYX YPaBHEHHH C
15. |AHanu3 KOHTPOJIbHON pabOTHI. 1 JBYMsI IEPEMEHHBIMHU SIBJISICTCS MAaTEMaTHUECKOM MOJIENIBIO PEaTbHOTO
npoliecca, 1 UHTEPIPETUPOBAT PE3yJIbTAT PEIIEHHS CUCTEMBI.
16. |Pemenue kBagpaTHBIX HEPABEHCTB v
17. |CucteMsbl ypaBHEHHH ¢ ABYMs IEpEeMEHHBIMU 6
18. |Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM 8
BTOPOM CTENEHU
19 KonTpoasnas padora Ne 3 mo teme: «Pemenue
" |ypaHeHMH H CHCTEeM YPaBHEHUM ¢ IByMS 1
nepeMeHHBIMI)
20. .
AHanu3 KOHTPOJIbHON paboTHI. 1
DJiIeMeHThI NPUKJIATHONH MATEeMATHKH. 25 YMeTb NOSICHATH U 3alUChIBATh (POPMYILY CIOKHBIX ITPOLIEHTOB.
21, [MaTeMaTHIeckoe MONCTHpOBAHTE 3 [TpoBOIUTH MPOIEHTHBIE PACYETHI C UCTIONB30BAHUEM CIIOKHBIX
_ HPOLICHTOB.
22.  |lIpoueHTHblepacueThl 5 HaxoauTh TOYHOCTH NPUOIMKEHHS 10 TAOIUIE TTPUOTHKEHHBIX
23. |IIpuOmmxEHHbIE BHIYMCICHUS 4 3Ha4YeHUH BenuuuHsbl. Mcnonb30BaTh pa3ziuuHble GOPMBI 3aHCH
MPUOIMAKEHHOTO 3HAYCHHS BEJTNYUHBI. HUBATh &
24. |OcHoBHBIE ITpaBUIa KOMOMHATOPUKHU 3 pUOTIDKEHHOrO 3HATe el Onermmats NpHOMKEHHOE
3HAYEHUE BEJTUYUHBI.
25. |YacTtoTa u BEpOSTHOCTb CIIy4alHOrO COOBITHS 2
26. |Kiaccuueckoe onpeieneHneBeposTHOCTH 3
27. |HavanmpHble CBEeJIEHHS O CTAaTHCTUKE 3
28. |KonTpouabHasi paGoTa Ne 4 o teme: «JjieMeHTbI 1
NPHKJIATHOHMATEMATHKIY
29. .
AHanM3 KOHTPOJIBHOM PaOOTHI. 1
YucinoBble nocae10BaTEIbHOCTH. 26 YMeThb 3a1aBaTh apU(PMETHUECKYIO U TEOMETPHUECKYIO IPOTPECCHU
PEKYPPEHTHO.
30.  |YmcroBbIe TOC/ICAOBATENBHOCTH 3 3anuchIBaTh U MOSICHATH (POPMYIIBI OOIIETO WieHa apuPMETUIECKON U
r€OMETPUYECKON MPOTrPECCU.
31 |Apudmernyeckas nporpeccus 4 3anuchIBaTh U IOKA3BIBATH: (POPMYIIBI CyMMBI NN TIEPBBIX YIICHOB




32. |CymMa N nepBBIX 4JICHOB apu(pMETHUECKON 5 apu(MeTnyecKoil U reoMeTpUYECcKOil mporpeccuii; GopmyIsbl,

IIPOrpeCcCuu BBIpa)KaIOLI1e CBONCTBA WIEHOB apu(METHUYECKON U T€OMETPUIECKOM
33. |['eomerpuueckas mporpeccust 5 IIPOrpeccuil.

Brraucisate cymMmmy 6€CKOHEYHOUM reOMEeTPUIECKON MPOTPECcCuu, y

34. |CymMa N mepBBIX WICHOB T€OMETPUUIECKON 4 KOTOPOM

POTPECcCUu lg|<1.
35. |CymMMa 6ecKOHEYHOU reOMeTpUYECcKOi ) [TpencraBnsaTh GeCKOHEUHBIE IEPUOTUIECKHE APOOH B BUJE

MPOrpeccuu, y KOTopoii | q | < 1 OOBIKHOBEHHBIX
36. |KontpouabHnasi pabora Ne S mo Teme 1

«UncaoBblenocie10BaTeJJbHOCTHY
37. .

AHann3 KOHTPOJIbHON pabOTHI. 1
38. "

TOrOBO€ TECTUPOBAHUE. 1
IHoBTOpEHME. 11 O60061muTE TpUOOpPETEHHBIE 3HAHUS, HABBIKK U YMEHHUS 32 9 KIacc.
39. |Ympaxuenus ams mosropenns kypea 9 kiacca 9 HayuuTtbcst npuMeHATh MPUOOPETEHHbIE 3HAHUS, YMEHHUS, HABBIKH, B
KOHKPETHOM /1€ TEIbHOCTH.

40.

HroroBasi KOHTpobHasi padoTa Ne6 1
41. .

AHanu3 KOHTPOJIbHON pabOTHI. 1




[IporpaMMa mo reoMeTpuuJIs 7-9 KJIaccoB

001e00pa30BaTEILHOIO YPOBHA

Ilnanupyemble pe3yabTAThl H3YUEHHs YU4eOHOIr0 mpeaMeTa

H3yuenue ceomempuu 6 7 — 9 Knaccax HanpaesieHo Ha 00CMUICEHUE C/1e0YIOUUX Yellell:

[TpooKUTh OBNAJICHUE CHCTEMOW T€OMETPUYECKHX 3HAaHWUH W YMEHUH, HEOOXOAUMBIX IS
IMPUMCHCHUS B HpaKTI/I‘ICCKOI\/’I ACATCIIBHOCTH, M3YUCHUA CMCKHBIX ATUCHUIUIMH, MPOAOJIKCHUA
o0Opa3oBaHws.

HpOI[OJ'DKI/ITB HHTCJIJICKTYAJIbHOC Pa3BUTHUC, (bOPMI/IpOBaHI/Ie KadyeCTB JINYHOCTHU, H€O6XOI[I/IMLIX
YEJIOBEKY JUIS TIOJTHOIIEHHOW JKM3HH B COBPEMEHHOM OOIIECTBE; SICHOCTH M TOYHOCTH MBICIIH,
KPUTHYHOCTH MBINUJICHUSA, UHTYUIIUHU, JJOTUICCKOI0 MBINIJICHHA, 3JICMCHTOB aHFOPHTMH‘IeCKOﬁ
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHUH, CTOCOOHOCTHU K TIPEOIOTICHHIO TPYAHOCTEH;
cDOpMPIpOBaHI/IC Hpe}ICTaBJ'IeHI/Iﬁ 00 HACAX U METOJAaX MAaTCMATHKKU KaK YHUBCPCAJIBHOI'O SA3BIKA
HAyKU U TEXHUKHU, CPEACTBA MOJEIUPOBAHNS SIBJICHUH U IIPOLIECCOB;

Bocnurtanue KynbTypbl JMYHOCTH, OTHOIICHHE K T€OMETPHH KaK K 4acTH OOIIedeIoBeuecKoit
KYJIbTYpbI, IOHUMaHUE 3HAYUMOCTH T€OMETPHH ISl HAYYHO-TEXHUYECKOTO Mporpecca.

B xone mpemopaBanms reomerpun B 7 - 9 kiaccaX, paOOTHl HajJ (OPMHUPOBAHUEM Y YUaIUXCS
NEPEeUYMCICHHBIX B IporpaMMe 3HAaHMH M yMEHUH cieayeT oOpaliaTb BHUMaHHME Ha TO, YTOObI OHH
OBNIA/ICBAJIM  yMEHUSMH OOIIey4eOHOro XapakTepa, pa3HOOOpa3HbIMH CIIOCOOAMM  JIE€ATENBHOCTH,
npuoOpeTatt OIbIT:

TUTAHUPOBAHMS U OCYIIICCTBIICHUST alTOPUTMHUUYECKON JCSITEILHOCTH, BBITIOJHEHUS 3a/IaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPHUTMOB;

OBIIQJICBAIA MIPUEMAMH aHATUTHKO-CHHTETHYECKON NEITeTbHOCTH TPU JJOKA3aTeIbCTBE TEOPUHU
Y PCIICHHUH 3a/a4;

IeJIeHANPaBICHHO O0palanich K MpUMepaM W3 MPAKTUKH, YTO PAa3BUBACT YMEHHS YUaIllHXCS
BBIWICHATh TE€OMETpUYEeCKHEe (aKThl, (OPMBI M OTHOIICHHS B TIPEAMETaX U SBJICHHIX
JIEHCTBUTEIILHOCTH, HWCITOJIb30BATIU SI3bIK T€OMETPHH ISl WX OIMUCAHHS, MPUOOPETATU OIBIT
HCCJIEIOBATEIIbCKON JCSITEIbHOCTH, PA3BUTHS UACH, MPOBEICHUS SKCIEPUMEHTOB, 0000IIECHNUS,
MMOCTAaHOBKHU U (hOPMYJMPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO W3JI0KEHHUS CBOMX MBICICH B YCTHOHM W THUCHMEHHOW peyw,
MPOBEJICHUS JTOKA3aTeIbHBIX PACCYKICHUW, apryMEHTAIlMi, BBIJIBIDKCHUS THUIOTE3 W WX
000OCHOBaHUS;, TIIOMCKAa, CHUCTEMAaTHW3allid, aHaiuu3a W Kiaccuukanuu wuHPOpMaAUH,
WCIIOJIb30BAaHUS Pa3HOOOpa3HbIX HMHGOPMAIIMOHHBIX HWCTOYHHMKOB, BKIIOYAas YyYEeOHYIO H
CIPAaBOYHYIO JIUTEPATYPy, COBPEMEHHBIC NH()OPMAIIMOHHBIC TEXHOJIOTHH.

BuvinyckHuk Hayyumcs 8 7-9 Kjadaccax (015 ucno/1b308aHUs 8 N08CEIHEBHOU HCU3HU U

o6ecneveHus1 603MOMCHOCIMU yCNeuHo20 NPodo/1XceHuUs1 06pa308aHuUsl HA 6a3080M ypoeHe)

I'eomeTpuueckue purypsi

BHJIE;

OmnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHSIMH I'€OMETPUUECKUX (puryp;

HU3BJICKATb I/IH(l)OpMaI_II/IIO O rCOMCTPUUCCKHUX (le"yan, MMPEACTABJIICHHYIO Ha YCPTEC)KAX B ABHOM



®  [IPUMEHSATH JUIsl pellieHHs 3a/1a4 reoMeTpudeckue (hakThl, €CIIM YCIOBUS UX MPUMEHEHHS 3a/1aHbl
B SIBHOM (hopMme;

e  pemarhb 33Ja4d Ha HAXOXKJCHHUE T€OMETPUUYECKHIX BEIMYMH MO 00pa3liaM MU aJlrTOpPUTMaM.
B noBcenHeBHOM KM3HM M NIPM M3Y4YEHNH APYTUX NPeIMETOB:

®  UCMOJb30BATh CBOWCTBA FT€OMETPUUECKUX (PUTYp JUIsl peIlIeHHs TUTIOBBIX 3aJjayu, BOSHUKAOLINX B
CUTYalUsIX TOBCEAHEBHON KU3HU, 3a/1a4 MPAKTUYECKOTO COACPHKAHMUSL.
OTHOICHNSA

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMHU: PaBEHCTBO (GUTYp, paBHbIE (DUTYpBI, PABEHCTBO
TPEYrOJbHUKOB, MapaJlIeIbHOCTh MPSIMBIX, NEPHEHIUKYISPHOCTh NPSIMBIX, YIVIBI MEXIY HpSIMbIMHU,
NEPIECHIUKYIIAP, HAKIOHHAS, IIPOCKIUS.
B noBcenHeBHOM KM3HHM M NIPU M3Y4YECHUH APYTUX NPeJIMETOB:

® HCIIOJIB30BaTh OTHOUICHUA JISA PECIICHUSA HpOCTCﬁH.IPIX 3aaa4, BOGHUKAINNX B peaanofI JKH3HU.
N3mepenusi 1 BbIYHMCICHUSA

e BpINMONHATE M3MEpPEHUE MJINH, PACCTOSIHUM, BEJIWYHMH YIJIOB, C IOMOIIBIO MHCTPYMEHTOB IS
W3MEPEHUH JUIHH U yTJIOB;

e [IpUMEHATH (OpPMyJBI MEpUMETpa, IUIOM@AAN U 00beMa, IJIOUIAJU TOBEPXHOCTH OTAEIbHBIX
MHOT'OTPaHHUKOB IIPU BBIUUCIICHUAX, KOTJa BCE JaHHBIE UMEIOTCA B YCIOBUM;

e npuMeHATh Teopemy [lugaropa, 6a30Bble TPUrOHOMETPUUECKUE COOTHOLICHUS [Tl BBIYUCIICHUS
JUIVH, PACCTOSIHUY, TUIOLIAAECH B IPOCTEUIINX CIIydasiX.
B noBceaHeBHOM KM3HHU M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalUsX, IUIOIIAJU B MPOCTEHUIINX
clly4yasix, IPUMEHSTh (JOPMYJIbl B IPOCTEHIINX CUTYAIMSIX B IIOBCEIHEBHON KHU3HH.
I'eomeTpuyeckune NocTpoeHu

e 1I300pakaTh TUINOBBIE IJIOCKHE (QUIYpbl U (UTYPHI B MPOCTPAHCTBE OT PYKU U C IOMOIIBIO
UHCTPYMEHTOB.
B noBceHeBHOM KM3HM M NIPY M3YYEHUH APYTUX NPeIMETOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEeabHOM KU3HHU.
I'eomeTpnyeckne npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO TaHHON (UTrype OTHOCUTEIBHO OCH M TOUYKH.
B noBceHeBHO KM3HM ¥ NIPM M3Y4YEHUH APYTUX NPeJIMeTOB:

®  pacro3HaBaTh JABIKEHHE O0BEKTOB B OKPYXKAIOIIEM MHPE;

®  pacro3HaBaTb CUMMETPHUYHBIE (PUTYpBI B OKPYKAIOIIEM MHpE.
BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA

Ha YUCJI0, KOOPJAUHATHI HA TINIOCKOCTH,



e ompenensaTh NPUONIKEHHO KOOPAMHATHI TOYKH MO €€ H300pPKEHUI0 Ha KOOPAMHATHOM
MJIOCKOCTH.
B noBceaHeBHO¥ KM3HM ¥ NIPY M3YYEHUHU APYTUX NPeIMeTOB:

®  UCIOJIb30BaTh BEKTOPBHI [UJISl PELICHUS TPOCTEUIIUX 3a7ad Ha OINPEJCICHHE CKOPOCTH

OTHOCHUTCIBHOT'O IBUKCHU.

BblnyCKHLlK' noJsiy4um 603MOMCHOCMb HAYYUMbCA 8 7-9 Kaaccax 0415 obecheyeHust 803MOHFCHOCMU
ycnewiHo20 npodoJ1ceHust 06pa308aHusl Ha 6a3080M U Y2/1y61eHHOM YPOBHSIX
I'eomerpuueckue purypbi

o Onepuposamv NOHAMUAMU 20OMEMPUYECKUX Pueyp;

®  u3GIEKaAmMb, UHMEPNPEMUpPOBAmMb U HPeodPA308bI6AMb UHDOPMAYUIO O 2e0MEeMmpPUdecKux @ueypax,
NPeoOCmasienHyI0 Ha Yepmertcax,

®  NpUMEHsmb 2eoMempudecKue akmul 01 peuleHus 3a0ay, 6 Mmom Hucie, NPeonoNacaloUUx HECKOIbKO
Wa208 pewenuss;

*  opmyrupogams 6 NPOCMENUUX CAYUAAX CGOUCMEA U NPUSHAKU Puzyp;

®  JOKA3bIEAMb 2e0MEeMPUYECKUE YIMBEPICOCHUS,

®  grademv CMAHOAPMHOU Kiaccupurayueli RIOCKUX Quayp (mpey2oibHUKos U 4emulpexy201bHUKOB).
B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUH JPYTUX MPeIMETOB:

®  UCNONB306AMb CEOLCMEA 2COMEMPUHECKUX ucyp 0N peuienus 3a0ad NPaKmu4ecKko2o xapakmepa u
3a0aY U3 CMENHCHLIX OUCYUNTUH.
OTHOIEHM S

e Onepuposamv NOHAMUAMU. PAGEHCBO Queyp, pasuvie dueypvl, pPAGEHCNBO MPEY2OabHUKOG,
napanierbHOCmsy NPAMbIX, NEPHEHOUKVIAPHOCb APSAMbBIX, Yelbl MeNCOy HPSAMbIMU, NEPReHOUKVAAP, HAKIOHHAS,
npoexyus, nodobue ueyp, nooodHvle Gueypvl, NHOOOOHbIE MPEY2ONbHUKU,

o npumensms meopemy Daneca u meopemy 0 NPOROPYUOHATLHBIX OMPE3KAX NPU Peulenul 3a0ay;

®  Xapakmepuzo8amv 3AUMHOE PACNONONCEHUE NPIMOU U OKPYHCHOCHU, O8YX OKDPYICHOCHELL.
B noBceaHeBHOM KU3HU U NIPU U3YyYECHUHM JAPYTUX NPeIMeTOB:

®  UCNONB308aMb OMHOULEHUS OISl PEUWEHUSL 3A0aY, B0ZHUKAIOWUX 8 PEANbHOU JCUZHU.
HN3mepeHus U BLIYUCICHUSA

e Onepuposamsv npedcmagieHusMu 0 OnuHe, nAOWaAoU, obveme Kax eeruuunamu. Ilpumensme meopemy
Hugpazopa, Gopmynvr nrowadu, obvema npu peuwleHuu MHOSOUALOBVIX 3A0a4, 6 KOMOPLIX He 8ce OaHHble
npeocmasnenvl S6HO, a MpeOyIom 6blYUCICHUL, ONepuposamsv 0Oonee WUPOKUM KOAUYECMBOM QOpMYL ONuHbl,
naowaou, odvemda, GuIMUCIAML XAPAKMEPUCTIUKU KOMOuHayuti ueyp (OKpydcHOCel U  MHO20Y20AbHUKOB)
BLIYUCTSAMb PACCMOANUS MECOY PUeypamu, NPUMeHsIms mpueoHomMempuyeckue Gopmynvt 0s eblyucienull 8 boiee
CHLOJICHBIX CYYASIX, NPOBOOUND GbIYUCTEHUS HA OCHOBE PABHOBETUKOCIU U PAGHOCOCIMABGIEHHOCU,

®  POBOOUMb NPOCHIbIE GLIYUCLEHUS HA 00BEMHBIX ENax,

o Ghopmynuposamo 3a0auu HA BLIMUCTEHUE ONIUH, NIOWAOCH U 00BEMOB U Peulamy UXx.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM JAPYTUX NpPeIMeTOB:

o I’lpOSO()Z/lmb B8blYUCTICHUA HA MeCmHocmu,



®  npumeHsmb QOPMYIbI NPU  GLIYUCICHUAX 6 CMENCHbIX Y4UeOHbIX NpeoMemax, 6 OKpyicaioujell
OelicmeumenbHOCL.
I'eomeTpuueckue nocTpoeHus

o Mzobpadicams ceomempuieckue Gueypol N0 MEKCmMoBOMY U CUMBOTbHOMY ONUCAHUIO,

®  CB000OHO ONEPUPOBAMDb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECLONCHBIX CIYUASIX,

®  GLINOIHAMb NOCMPOCHUS. MPEY2ONbHUKOS, NPUMEHSMb OMOeIbHble Memoobl NOCMPOCHUN YUPKYIeM U
JUHEUKOU U NPOBOOUMb NpOCmeliuue UCCIeO08AHUSL YUCIA PeUleH UL,

®  u300padicamvs Munogvie NIOCKUe Gueypsl u 00vbeMHble Meid ¢ NOMOWBIO NPOCMEUUUX KOMNbIOMEPHbIX
UHCIPYMEHMO8.
B noBceaHeBHOM KM3HU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

L 6bINOJIHAMb npocmeﬁmue nocmpoOeHUsl Ha MeCMHOCMU, Heobxooumble Gpea]leOTJ IHCU3HU,

®  OYeHUBaMb PazMepbL PEANbHIX 0OBLEKMOE OKPYICAIOUE20 MUPA.
IIpeoOpa3zoBanust

e Onepuposamv noHsmMueM OBUNCEHUS U NPeodpa308anusi Noooous, 61ad0ems npuemamu
nocmpoenus Queyp ¢ UCnoib308aHuem OBUNCEHUU U Npeodpaszosanuti no0oOUs, NPUMEHAMb NOTYYEeHHbLE
3HAHUS U ONBIM NOCMPOEHULL 8 CMENCHBIX NPEOMEemax U 8 PeaibHbIX CUMYAYUsX OKPYHCAouwe20 Mupa;

e cmpoums ¢hucypy, no0oOHYIO OAHHOU, NOIBL30BAMBCSA CEOUCMBAMU NOO0OUSL O 0OOCHOBAHUSA
ceoticms gueyp,

®  NpuUMeHAMb CEOUCMEA OBUNCEHULL O NPO8eOeHUs NPOCeNUUX 0O0CHOBAHUU CBOUICME huzyp.
B noBceHeBHOM KM3HM U TIPU U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCBA OBUNCEHUL U NPUMEHMb N0000UE 011 NOCMPOEHUN U BbIYUCTEHULL.
BekTopbl M KOOPAUHATHI HA MIOCKOCTH

o Onepuposamv NOHAMUSMU 6EKIMOP, CYMMA, PA3HOCb 6EKMOPOE, NPOU3EEICHUE 6EKMOPA HA YUCILO, Y20l
MedHCOY 8EKMOPAMU, CKATSPHOE NPOU3BEIEHUE 6EKIMOPO8, KOOPOUHAMbL HA NIOCKOCHIU, KOOPOUHAMbL 86EKIMOPA;

®  GLINOAHAMb OCUCMEUsS HAO BEKMOPAMU (CNOJNCEHUE, BbIYUMAHUE, YMHONCEHUE HA YUCILO), BbIYUCIAMb
CKaNsIPHOE NpousgedeHue, onpeoeisms 6 NPOCMeEtuUx CIyudsx yeoi Mexicoy 8eKmopamu, 6bINOJHIAMb PA3L0NCEHUE
8EKMOpA HA COCMABIIOWUE, NPUMEHAMb NOJYYEHHble 3HAHUS 6 (DU3UKe, NOAb308AMbCs POPMYION GbIUUCTIEHUS.
DACCMOSIHUS MENCOY MOUKAMU NO U3BECTHBIM KOOPOUHAMAM, UCNOIb3068aNb YPABHEHUs U2yp OlIs peuleHUs: 3a0ad;

®  NpUMEHsMb 8EKMOPbL U KOOPOUHAMDbL OJisl PEULCHUSL 2eOMEMPUUECKUX 3A0aY HA 6bIYUCILEHUE ONUH, Y2N08.
B noBceHeBHO KM3HM U NIPH U3YYEHUH APYTUX MPeIMETOB:

®  UCNOIBL3068aMb NOHAMUSL BEKNOPOS U KOOPOUHAM OJisi pewleHust 3a0ay no gusuke, 2eoepaguu u opyaum

VUEOHbIM NPEOMEMAM.

TpeOoBaHMs K YPOBHIO OATOTOBKH y4aluxcs 7 Kiacca
Honorcnvt 3namv/nonumans:
e OIpeje/ICHHe TOYKHU, IPSIMOM, OTpe3Ka, JyJa, yria;
®  CIUHUIIBI U3MEPEHHS OTpe3Ka, yIia;
® OIpe/e/ICHHE BEPTUKAIBHBIX U CMEXHBIX yTJIOB, KX CBOHCTBA;
® OIpe/elIeHHE NMEPIECHIUKYISPHBIX TPSIMBIX;
® OIpe/eNICHHE TPEYTrodbHUKA, BUIBI TPEYTOJLHUKOB, PU3HAKH PABEHCTBA TPEYTOJIbHUKOB;



CBOMCTBA paBHOOEAPEHHOTO TPEYTOIbHUKA, OTIPEACTICHUE METUAHBI, OCCEKTPUCHI, BHICOTHI,
oTpesieNieHUe MapalIeIbHBIX MPSMBIX, KX CBOMCTBA U NIPU3HAKHY;

COOTHOIIIEHHE MEX]ly CTOPOHAMU U yIJIaMH TPEYTroJbHUKA, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;
OIIpe/ieNIEHUE NMPSMOYTOJIbHOTO TPEYTOJIbHUKA, €T0 CBOMCTBA U IPU3HAKHU.

Honscnot ymemo:

0003Ha4YaTh TOUYKH, OTPE3KU U MPSIMbIE HA PHCYHKE,;

CPaBHUBATb OTPE3KU U YIJIBI;

C IIOMOILIBIO TPAHCIIOPTUPA IIPOBOIUTH OUCCEKTPUCY YIIIA;

n300paXkaTh MPSIMOM, OCTPBIH, TYIOW U pa3BEePHYTHIN YIJIbI,

n300pakaTh TPEYTrOJAbHUKN U HAXOAUTh UX NIEPUMETD;

CTPOHTH OMCCEKTPUCY, BBICOTY U MEAMAHY TPEYTOJIbHUKA,

JIOKa3bIBaTh IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB;

IIOKA3bIBATh HAa PUCYHKE Mapbl HAKPECT JIEXKALUX, COOTBETCTBEHHBIX, OZTHOCTOPOHHUX YIJIOB;
JIOKa3bIBaTh IPU3HAKH NTAPAJUIETTBHOCTH ABYX IPSIMBIX;

JIOKa3bIBaTh TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA; 3HATh , KAKOW yroj Ha3bIBACTCs BHEIIHUM YITIOM
TPEYTOJIbHUKA;

IIPUMEHSATH IIPU3HAKU MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB K PELICHHUIO 3a1a4;

CTPOUTB TPEYTOJIBHUKH 10 TPEM HIIEMEHTAM.

Jonsicnbl 61ademov Komnemenyuamu: O3HABATESIIBHON, KOMMYHHKATHBHOW, HH()OPMAITMOHHON 1
pedreKCUBHOIA.

Cnocoowl peruams ciedyroujue HcuzHeHHO-NPAKMUYEcKue 3a0a4u:

CaMOCTOSITEJIbHO TMPHOOpETaTh M MPUMEHSATh 3HAHUS B Ppa3IMUHbIX CHUTyalMsAX, paboTaTe B TIpymmnax,
apryMeHTUpOBaTh M OTCTaWBaTh CBOIO TOYKY 3pEHHUsS, YMETh CIyllaTh JAPYTUX, H3BIEKATh Y4EOHYIO
MH(OpPMALIMIO HA OCHOBE COIOCTABHUTENILHOIO AaHAIN3a OOBEKTOB, II0JIb30BATHCS IIPEAMETHBIM YKa3aTelleM,
SHLUKJIONEUEN U CIPAaBOYHUKOM ISl HAXOXKICHUsI MH(OPMALIMK, CAMOCTOSTENBHO JICHCTBOBATh B CUTYaLIUSIX
HEONPE/IEIIEHHOCTH IIPU PELLIEHNH aKTyalbHbIX JUI HUX IIPOOJIEM.

TpeboBanus K ypoBHIO IOATOTOBKH ydyammxcs 8 Kiacca
Honscuvl 3namv/nonumama:

MHOT'OYTOJIbHUKH. Bhinykiibie MHOTOYTronbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
Brnycannbie 1 onrcaHHble MHOTOYTOJIBHUKH. TPABHJIbHBIE MHOTOYTOJIbHUKH

napajuiefiorpaMM, €ro CBONCTBa M Mpu3Haku. [IpAMOyroipbHHUK, KBaapar, poM0O, MX CBOWCTBAa U
npu3Haku. Tpanenus, paBHoOepeHHAs Tpaneuus.

moi0oue TpeyroabHUKOB; K03 dumuent noxodus. [Tpu3sHaku momo0us TPEyTroIbHUKOB.

teopema [Iudaropa.

MIPU3HAKU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB.

CUHYC, KOCHUHYC, TAHT€HC M KOTAHT€HC OCTPOTO0 yTila MPSMOYTOJIBLHOTO TPEYTOJIbHUKA U YIJIOB OT 0°
110 180°; mpuBenenue kK ocTpoMy yriy.

3aMedareNibHble TOYKH TPEYTrOJbHUKA: TOYKUA TMEPECEYCHUS] CEPEIUHHBIX TMEPICHIUKYISPOB,
OMCCEKTpHUC, MEHAH.

OKpY>XHOCTh W Kpyr. Llentp, pamuyc, nuametrp. Jlyra, xopnaa. LleHTpanbHBIi, BNHUCAHHBIA YTOJ;
BEJIMYMHA BIMCAHHOIO yrila. B3auMHOE pacnosioxkeHne npsMOr U OKPY>KHOCTH, IBYX OKPYKHOCTEH.
KacarenbHast u cexymiasi K OKpY>KHOCTH, PaBEHCTBO KacaTelIbHbIX, TPOBEICHHBIX U3 OJHON TOYKH.
Metpudeckue COOTHOIIEHUS! B OKPY>KHOCTHU: CBOMCTBA CEKYILIUX, KACATEIbHBIX, XOP/.

OKPY>KHOCTh, BIIHMCaHHas B TPEYrOJbHUK, M OKPYKHOCTb, OINHCAHHAasi OKOJIO TPEyroJbHUKA.
Brnucannbie u onMcaHHbIE YETHIPEXYTOJbHUKHU. BITMCAHHBIC U OMMCAHHBIE OKPYKHOCTH TIPABUIIHHOTO
MHOT'OYTOJIbHUKA.

M3MEpPEHHE Te€OMETPUUECKUX BeIMUMH. J[JIMHA TOMaHOU, TEPUMETP MPAMOYTOJIbHUKA.

MOHSTHE O TUIONIAIN TNIOCKUX (GUTyp. PaBHOCOCTaBICHHBIE U PABHOBEIUKHIE (PUTYPHI.

Wioiab MPSAMOYTOJbHHUKA, TMapajyieorpaMMa, TpeyroibHUKa u Tpanenuu. CBs3b MEXIY
IIOMIAIIMU TTOJTIOOHBIX Uryp.

reoMeTpuyeckue npeodpazoBanus. Cummerpus puryp. OceBas u IEHTpaTbHAs CHUMMETPHH.



ﬂ OJIJICHbL yMemb:

IMOJIB30BATLCA TCOMETPHUUCCKUM A3BIKOM JJId OITMCAHUA IPEAMETOB OKPYIKAIOIICTO MUpPaA,

pacrio3HaBaTh FreOMETPHYECKUE (PUTYPBI, PA3IHYATh UX B3AHMHOE PaCIIOJIOKCHHE,

I/I306pa)KaTB TCOMETPUICCKUC q)HprBI, BBITNIOJIHATE YCPTCKU 110 YCIOBUIO 3aJadv; OCYHICCTBIIATH
npeobpazoBanust GUryp;

BBIUUCIISATH 3HAYECHUSI TEOMETPHUUECKUX BETTUYMH (JUTHH, YTJIOB, IJIOIA/IEH ),B TOM YHCIIE JUTSl YTIIOB OT 0°
no 180°%

ONpeNeNsTh 3HAYCHHSI TPUTOHOMETPUYCSCKHUX (DYHKIMH O 3aJaHHBIM 3HAUCHHUSM YTIIOB;

HAaxXOAUTh CTOPOHBI, YIVIBI ¥ IUIOMIQJAX TPEYrOJbHUKOB, [UTHHBI JIOMAaHBIX, IYI' OKPYKHOCTH,
TUIOIIACH OCHOBHBIX T€OMETPHUECKUX (DUTYp U PUTYp, COCTABICHHBIX U3 HUX;

peliaTh reOMETpHYECKUE 3aa4yd, ONHUPasCh Ha W3y4YCHHbIC CBOWCTBA (HUI'Yp U OTHOLICHHH MEXIy
HUMH, TPUMCHSS JIOTOJNHHUTEIBHBIC MOCTPOCHUS, aireOpandyecKuil —ammapar, COOOpa)KeHUs
CUMMETpPUH,

IMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA ITPHU PCIICHUHN 3a/1a4, UCIIOJIb3Yysd U3BCCTHBLIC TeOpeMBI;
peliaTh NPOCTEHIINe IIIAHUMETPHYESCKUE 33/1a41 B IPOCTPAHCTBE.

Honowcnol  enademv  Komnemenyuamu:  yieOHO-TIO3HABATENIBHOW,  IIEHHOCTHO-OPUEHTHPOBAHHOM,
pedriekcuBHON, KOMMYHUKATUBHOM, HH(POPMALMOHHOM, COLMATBHO-TPYIOBOI.

Hcnonvszoeamv npuodpemennsle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCIU U NO6CEOHEEHO
HCU3HU: U ONMCAHMs PEATbHBIX CUTYallM Ha S3bIKE T€OMETPHUHU; PACYETOB, BKIIIOYAIOUIMX IPOCTEHIIINE
TPUTOHOMETPUYECKUE (HOPMYJIbI; PELICHUs] T'€OMETPHUYECKHX 3a/lad C HCIOJIb30BaHUEM TPUTOHOMETPHUH.
Pemennss npakTMYecKMX 3a1ad, CBS3aHHBIX C HAXOXJACHUEM TIE€OMETPUYECKUX BEJIWYMH; ITOCTPOCHUN
reOMEeTPUYECKUMU UHCTPYMEHTAaMH (JIMHEWKa, yrOJIbHUK, LIUPKYJIb, TPAHCIIOPTHUD).

TpeGoBanusi K ypOBHIO NOATOTOBKH y4aluxcs 9 Kiacca
Jonscnot 3namov/nonumamo:

IIOHSATHSA : BEKTOP, CyMMa M Pa3HOCTb BEKTOPOB;

IIPOU3BEICHNE BEKTOPA HA YKCIIO, CKAJIAPHOE IIPOU3BEIEHUE BEKTOPOB;

CHUHYC, KOCUHYC, TAHI'€HC, KOTaHT€HC;

TeopeMa CUHYCOB U KOCHUHYCOB;

pelIeHre TPEeYrOJIbHUKOB; COOTHOIIEHUE MEKly CTOPOHAMH U YIVIAMU TPEYTOJIbHUKA.
OIIPEJIEIICHUE MHOTOYT' OJIbHUKA;

(bopMyIIBI ITMHBI OKPYKHOCTH, TUIOMIAIN KPYTa;

CBOMCTBA BIIMCAHHOM U OITMCAHHON OKPY>KHOCTH OKOJIO IIPaBUJIBHOIO MHOTOYTI'OJIBHUKA;
MIOHATHUE ABUKEHUS HA IUIOCKOCTH: CHMMETPHSI, TapaJlIEIbHbBIN IEPEHOC, TOBOPOT.

Jonscnot ymeman:

TI0JIb30BATHCS TEOMETPUUECKUM SI3BIKOM JJIsl OITUCAHMS TIPEMETOB OKPYXKAIOIIEro MUpa;
pacno3HaBaTh TEOMETpUYECKHe (UIyphl, pa3IM4yaTh HX B3aUMHOE pACIOJIOXKEHHE; H300paKaTh
reoMeTprdeckue (pUTypsl; BBIIONHATD YEPTEKHU 110 YCIOBUIO 33/1a4H; OCYIIECTBIATH MPeoOpa3oBaHMs
¢uryp.

pacro3HaBaTh Ha 4epTeXax, MOJAEIIX U B OKPYXKAIOIEH OOCTAHOBKE OCHOBHBIC NPOCTPAHCTBEHHBIE
Tela, n300pakaTh UX; B MPOCTEUIINX CIIydasiX CTPOMTH CEUEHUS U pa3BEPTKU MPOCTPAHCTBEHHBIX TeEJl.
NPOBOANTH ONEPAlMH HaJl BEKTOPAMH, BBIYHCIATH UIMHY M KOOPIMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMHU.

BBIYUCIISATH 3HAYCHUS T€OMETPUUYECKUX BETTUUMH (JIJTMH, YTJIOB, TUIOIIA e, 00bEMOB); B TOM YHCIIE: JIJIS
yrios ot 0° o 180° onpenenaTh 3HAYECHNS TPUTOHOMETPHUECKHX (DYHKIHIT 110 3HAYCHHIO OHOM 13
HUX;

HAXOJUTh CTOPOHBI, YIVIBI W IUIOIIAANW TPEYroJbHHWKOB, JIMHBI JIOMAaHBIX, AYT OKPYKHOCTH,
IUTOIIA/ICH OCHOBHBIX T€OMETPUYECKUX (GUTyp U GUTYp, COCTABICHHBIX U3 HHX;

pelaTh reoOMeTpUYEeCcKHe 3a/1ayM, OMHUPasCh Ha M3y4YEHHbIE CBOMCTBA (UI'yp W OTHOIIECHHH MEXIy
HUMU, IPUMCHAA JOIMOJTHUTCIBHBIC ITOCTPOCHUAA, anre6pa1/1qec1<1/1171 n TpI/IFOHOMCTpI/I'-ICCKI/II\/’I arrmapar,
CUMMETPHUIO.

MMPOBOAWUTL HOKA3aTCJIbHBIC PACCYKACHUA NPHU PCHICHUHN 3aad, HUCIIOJIb3YySA H3BCCTHBLIC TCOPCMBI;
permaTh MpOCTeHIHe TUIAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.

JlonoicHol 61a0emv KOMREMEeHUUAMU:



- uH(pOPMALMOHHO;

- KOMMYHHUKaTHUBHO;

- MaTeMaTU4eCKOM, M0Jpa3yMeBaloIIeH, YTO ydalMecss yMEIOT MCIOIb30BaTh MaTEMAaTUYECKUE 3HAHUS,
apudmMeTnyeckuii, anredpandeckuil anmapar Ui ONKCAHUS U pEHIeHUs MpoOJeM peaTbHOU KHU3HH,
IPaMOTHO BBITMOJIHATH AITOPUTMUYECKHE MPEINUCAHNS U HHCTPYKIIMK HA MAaTEeMaTHUYECKOM MaTepuae,
MOJIb30BAaThCA MaTeMaTHUYeCKUMU (GopMyllaMHd , MPUMEHSTh MPHOOpETEeHHbIe anredpanveckue
npeoOpa3oBaHusi W (QYHKIMOHAJIBHO-TpapUUECKUE TPEACTAaBICHUS [UIS ONUCAHWS W aHaIW3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX B OKPYKAIOIIEM MUPE U B CMEXHBIX IIpeIMETax;

- COUUAJIbHO-JIMYHOCTHOM, TOJAPa3yMEBAIOIIEH, YTO Yydyalluecs BIAJACIOT CTWIEM  MBILIUICHHUS,
XapakTepHbIM JUIs MaTEeMaTHKH, €ro a0CTPaKTHOCTHIO, JOKAa3aTEIbHOCTBbIO, CTPOTOCTBHIO, YMEIOT
NPUBOJUTh APTYMEHTUPOBAHHBIE PACCYXKICHHUS, JI€NaTh JIOTUYECKUE OOOCHOBAaHHBIE BBIBOJIBI,
MPOBOAUTH 000OIIEHUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX MPUMEPOB, IKCIIEPUMEHTA,
BBIJIBUTATh TUIIOTE3bI, ICHO U TOUYHO BBIPAXKaTh CBOM MBICIIH B YCTHOW M MUCBMEHHOM peuu;

- OO0ILEKYJIbTYpPHOH, NOJpa3yMeBaloOIIel, YTO Yyyallhecs MOHUMAIOT 3HAYUMOCTh MAaTEMaTHKU Kak
HEOTHhEMJIEMOI 4acTH 00IIeveI0BeYeCKON KyIbTyphl, BO3ACHCTBYIONIEH Ha Ipyrue 006JacTu KyJIbTypHl,
MOHUMAIOT, YTO (OpMaIbHBI MaTeMaTUYECKUI ammapaT CO3/laH M Pa3BUBAETCA C II€JIbI0 PACIIUPEHHUS
BO3MO)XHOCTEM €ro MPUMEHEHHUs K PEIICHUIO 3a]a4, BO3HUKAIOIIUX B TEOPUM U NPAKTUKE, YMEIOT
YMECTHO MCHOJIb30BaTh MATEMAaTUYECKYIO CUMBOJIHKY;

- [PeAMETHO-MHMPOBO33PEHUECKOM, IOApa3yMEBAIOLIEH, 4YTO ydalluecs IOHMMAOT YHHUBEpPCAIbHBIN
XapakTep 3aKOHOB MAaTEMaTH4eCKOW JIOTUKHM, INPUMEHUMBIX BO BCEX OO0JIAaCTAX 4eI0BEUeCKOn
JIESITEIbHOCTH, BJIAJCIOT IPUEMaMU IIOCTPOEHUS M MCCIENOBAaHUS MaTeMAaTUYECKUX MOJAENEH Ipu
pElIeHNH IPUKIAIHBIX 3a/1a4.

Hcnonvzoeamsv npuodpemennvie 3HaAHUA U YMEHUA 8 RPAKMUYECKOU 0eAMENbHOCHU U NOBCEOHEEHOIL
Jcu3Hu: JUIS ONIMCAHMs PEANbHBIX CUTYalluid Ha S3bIKE TE€OMETPUH; Ul pacueToB, BKIIOYAIOLIUX MPOCTEHIIINE
TPUTOHOMETPHYECKUE (OPMYJIBI; TIPU PELHICHMH T€OMETPUYECKHX 33/1a4 C MCIIOJIb30BAHUEM TPUTOHOMETPHH;
JUISL pellieHHs] TPaKTHYECKUX 3aJay, CBS3aHHBIX C HAXOXIEHHUEM TI'€OMETPUYECKHX BENUYUH (HCIONB3Yys MpHU
HEOOXOJJMMOCTH CIIPABOYHUKHU M TEXHUYECKUE CPEJICTBA); IIPU IIOCTPOEHUH F€OMETPUIECKUMHU UHCTPYMEHTaMU
(JMHEliKa, YrONbHUK, HUPKYIIb, TPAHCTIOPTHD).

Cooeporcanue Kypca zeomempuu ¢ 7-9 Knaccax

BekTopbl M KOOPAUHATHI HA MVIOCKOCTH

BekTopsl

[lonarue BekTopa, ACHCTBUS HaJ BEKTOpPaMH, HCIIOIB30BAaHHE BEKTOPOB B (DU3HKE, paznodceHue
gexmopa Ha cocmasisauue, CKausipHoe npousgedeHue.

Koopaunartsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL BEKMOPA, paccmosinue mexncoy moukamu. Koopounamol
cepeduHvl ompeska. Ypasuenus ueyp.

Ipumenenue 6ekmopog u KOOpOUHam 015 peuieHusi NPOCMeNUUX 2eoMempulecKux 3a0ay.

Ucropusa maremaTuku. 'eomeTrpuueckue purypsoi

@urypsl B reoOMeTpPHH H B OKPYKal0lleM MUpe

I'eomerpuueckas gurypa. @opMHpPOBaHUE MPEACTABICHUI O METAIIPEAMETHOM HOHATHH «(PHUTYpay.

Touka, TUHMS, OTPE30K, MpsiMasi, Iy, JIOMaHasl, INIOCKOCTb, Yrojl, OUCCEeKTpHUca yria U ee CBOICTBa,
BU/Ibl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpus reoMmeTpudeckux Guryp. LleHTpanabHas cMMMeTpusi TeOMEeTpUYecKuX Guryp.

MHOroyroJibHuUKH

MHOroyrojapHUK, €ro 3J€MEHThl U €ro CBOMCTBa. Pacno3HaBaHHE HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buvinyknvie u negvinykavie mrnocoyeonvrnuxu. IIpaBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BeicoTa, Mmenuana, OMcceKTpuca, CpeaHss JTUHUS TPEeyroibHHKa. PaBHOOEIpEHHBII
TPEYroJIbHUK, €ro CBOMCTBA W MNpHU3HAKW. PaBHOCTOPOHHMI TpEeyrosbHUK. lIpsIMOYronbHBIN,
OCTPOYTOJIbHBINA, TYNOYTOJBbHBIM  TpPEyroJbHUKUA. BHemHue yrael TpeyroibHuka. HepaBeHCTBO
TPEYTOJIbHUKA.



YersipexyronpHuku.  IlapamnmenmorpamMM,  poM0,  OpSAMOYTOJBHHK,  KBajapaT,  Tpameuus,
paBHOOepeHHas Tpanenus. CBONCTBA U NPU3HAKU HapajjienorpaMmMa, poMoa, NpsMOyroJbHUKa, KBaapaTa.

OKpyKHOCTB, KPYT

OKpy’>KHOCTB, KpYyT, X DJEMEHTBI M CBOMCTBA; LICHTPAJIbHBIC W BIHUCaHHbIE yribl. KacarenbHas u
cekywjasi K OKDPYXHOCTH, uX ceolicmea. BIUCaHHbIE M ONUCAHHBIE OKPYKHOCTH U TPEYTOJIbHHUKOB,
Uembvlpexy201bHUKO8, NPABUTLHBIX MHO20Y20IbHUKOS.

I'eomeTpnueckne purypsl B npocTpancTBe (00beMHbIE TeJia)

Mmnozozpannuk u e2o 21emenmvl. Hazeanus MHO20SPAHHUKOE C PA3HLIM NOJOJCEHUEM U
Konuvecmeom epareti. llepBruuHble IpeACTaBICHUS O NUpaMUje, Napajulelenunese, npusme, chepe, mape,

MUIKMHAPEC, KOHYCE, UX JJIEMCHTaxX U HpOCTeI;'IIHI/IX CBOMCTBAX.
OTHouenus

PagencrBo puryp

CBolicTBa paBHBIX TPEYroJIbHUKOB. [Ipu3HaKku paBeHCTBA TPEYTOJIBHUKOB.

IHapanneabHOCTH NPAMBIX

[Ipu3Haku W CBOMCTBAa MapaJIeAbHBIX MPAMBIX. Akcuoma napamiieavhocmu Esexiuoa. Teopema
Daneca.

[lepnenauKyJasipHbIe NPSIMbIe

[Ipsmoii yromn. Ilepnenaukynsap k npsmoi. Haknonnas, npoexuus. CepenHHBIN NEPIEHANKYISP K
otpe3ky. Ceoticmea u npusHaKu nepneHOUKyIApHOCMU.

Ilooooue

Ilponopyuonanvusvie ompesxu, nooooue gueyp. Illooobusvie mpeyeonrvrnuxu. Ipuznaxu noooous.

B3auMHoe pacnoJioKeHue IPSIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.
H3Mepel—l]{lﬂ U BBIYUCJICHUSA

Beamunnbl

Ilonarue Bennumusl. [Inuna. M3mepenue quuHbl. EnuHUNBL U3MepeHus IinuHbL. BennuuHa yria.
I'panycnas mepa yria.

[TonstTre o mmomanu IIoCKoW (Urypel U ee cBoilcTBax. M3mepenue mmomaneit. EaumHuIb
M3MEPEHHUS TUIOIIAIH.

[IpencraBnenue 06 oObeMe U ero cBoiicTBax. M3mepenue oobema. EquHHIBI H13MEpeHHust 00bEMOB.

HN3mepeHus n BIYMCICHUS

NHcTpymMeHTBl 711 M3MEpPEHUHM U TOCTPOEHUU; HW3MEpPEHHWE ¢ BBIYHCICHHE YIJIOB, JJIMH
(paccrosnuit), miuomaaei. Tpuronomerpudeckre GyHKIHUN OCTPOrO yriia B MPSIMOYTOJIBHOM TPEYroJbHUKE
Tpueconomempuyeckue yHkyuu mynozo yeia. BeraucieHne 31€MeHTOB TPEYTrOJIbHUKOB C MCIIOIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHUH. DOPMYJIBI IUTOMIAIA TPEYTOJIBHUKA, TapaJlJIEJIorpaMMa U €ro YaCTHBIX
BUJIOB, ()OPMYIIBI JUTMHBI OKPYXHOCTH U TuIOIaau Kpyra. CpaBHeHHE W BhIYMCIeHHE Tutomaaei. Teopema
[Tudaropa. Teopema cunycos. Teopema KocumHycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTosiHue OT TOUKH 10 IPSIMON. Paccmosinue medcoy gueypamu.
FeOMeTpnquKne mocTrpocHus

I'eoMeTpuueckre moCTPOCHUS AJIsl WILTIOCTPAIIMH CBOMCTB Fr€OMETPUIECKUX (QUTYP.

NHCTpyMEHTBI Uil TOCTPOCHMM: IUPKYJIb, JIMHEHKA, YrOJbHUK. [Ipocmeuwiue nocmpoenus
YupKyiem U JUHEeUKOU: NOCMmpoeHue OUCCEeKMPUChl yeld, NepneHOUKyIApd K NpAMOU, Yeld, PAaHO20
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CIOPOHAM, 08YM CHOPOHAM U YelIy MeHCOY HUMU, CIOPOHE U
08YM NPUNEAHCAUUM K Hell YeaaM.

Henenue ompesxa 6 0aHHOM OMHOWEHUL.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoGpa3oBanus

[Tonsitue mnpeoOpazoBanus. llpencrtaBieHne o MeTanpeAMETHOM MOHITHH «IIPEOOpa3OBaHUE.
Ilooobue.

JABukenust

OceBast ¥ LIEHTpAJIbHAsL CUMMETPHS, HOBOPOM U napaienvbhbill nepenoc. Kombunayuu osudscenuil Ha
NJIOCKOCMU U UX C8OLICEA.



Bosnuknoeenue mamemamuku Kaxk Hayku, smanvl ee passumus. OcHOBHble pazdenvl Mamemamuxu.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocms mHoocecmea npocmuix yucen. Hucnia u onumsl ompeskos. Payuonanvhvie uucua.
Ilompebnocmyo 6 uppayuonanvruix uucaax. Lllxona Iugazopa

3apoorcoenue ancebpul 6 neopax apugpmemuru. An-Xopesmu. Podxrcoenue 6ykeennou cumeonuxu. 11.
®Depma, . Buem, P. Jexapm. Hcmopus eonpoca o maxodcoeHuu Gopmyn KopHel aneedpauveckux
ypasHeHuii cmeneHetl, bonvuux yuemvipex. H. Tapmanvsa, /[oc. Kapoano, HX. Abenw, 3. ['anya.

llosenenue memooa KoopouHam, no360JA0WE20 NEPesoOUmsb 2eoMempuiecKue 00vbeKmvl HA A3bIK
anceopwvl. Illosenenue epaguxos ¢yuxkyuu. P. [exapm, II. @epma. I[Ilpumepsvi pasiuunvlx cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kpoaukax, uucia Pubonauuu. 3adava o Waxmamuou
docke. Cx00umocmo 2eomempuieckol npocpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvie uepuvl. I1. @epma, B.Ilackans, A.
bepuynnu, A.H.Konamozcopos.

Om 3emnedenusn xk ceomempuu. Ilugazop u ezo wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhvix mHo2oy2onvHukos. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue kyoba.
HUcmopus uucna . 3onomoe ceuenue. «Hauana» Eexauoa. JI Dunep, H.U.Jlobauesckui. Ucmopus namoeo
nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax y3uanu Aumaxcazop, pamocghen u Apucmapx o pazmepax
Jhynot, 3emnu u Connya. Paccmosmusi om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinusi om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: J1. Junep. HHU. Jlobauesckui, 11.J1. Yebviuies,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HABULAYKUX HAYK,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenovuu.

TemaTnueckoe NJIAHUPOBAHUE

7 knacce
Ne n/m Hasanmue pasnena, | Ko - XapakTepuctuka y4eOHoit
TeMbI BO NesITeJIbHOCTH y4alerocs
4acoB
I'naBa |. HauyaabHble 10 OOBCHATH, YTO TAKOE OTPE30K, JIyY, Yo, Kakue GUrypsl
reoMeTpuyecKHe cBeJleHHs HA3BIBAIOTCS PAaBHBIMH, KaK CPAaBHUBAIOTCS M U3MEPSIOTCS
1 [Tpsimast u OTpE3OK. 2 OTpPE3KH M YIJIBI, YTO TaKO€ Irpajgyc M TpaaycHas Mepa
Jly4 u yron yriaa, Kakod yroig Ha3bIBaeTCs MPSAMBIM, TYIIBIM,
2 CpaBHEeHHE OTPE3KOB 1 OCTpPBIM, Pa3BEPHYTHIM, UYTO TAaKOE cepeJarHa OTpe3Ka U
U YIJIOB OuccexTpuca yria, KaKue yriibl Ha3bIBAIOTCS CMEXHBIMHU
3 H3mepenne oTpe3KoB. 3 M Kakue  BepTUKaJbHBIMU;  (OPMYIHpPOBaTH  H
4 N3mepenwue yrios 00OCHOBBIBATh YTBEPXKICHHUS O CBOMCTBaX CMEXHBIX H
5) CMexHbIe 1 1 BEPTUKATBHBIX YIJIOB; OOBSCHSATH, Kakue MpsiMble
BEPTUKAIBHBIC YTIIBI HA3bIBAIOTCS TEPHNEHANKYISIPHBIMH; (OPMYIHPOBATh |
6 [leprienAuKynApHBIE 1 00OCHOBBIBATh YTBEP)KIACHHE O CBOWCTBE JBYX MPSIMBIX,
npsMbIe NepIEeHANKYISIPHBIX K TpeThei;  Hm300paxkaTb U
7 Pemenue 3amau 1 pacro3HaBaTh yKa3aHHbIE NMpocTeiime (Urypbl Ha yepre-
8 KontponeHas padora 1 ’Kax; pemarh 3a/a4u, CBA3aHHBIE C STUMH NPOCTEHIINMU
Ne 1mo Teme: ¢burypamu
«HauvanbHble




reoOMCTPHUYCCKUC

CBEJICHUSD)

I'naa |l. TpeyroabHuku 17 OOBbscHATH, Kakas (Urypa Ha3bIBa€TCS TPEYrOIbHUKOM,
1 TpeyronbHuK 2 YTO TaKO€ BEPIUMHBI, CTOPOHBI, YIJBl M NEPUMETP
2 [TepBblil mpHU3HAK 1 TPEYTOJIbHUKA, KaKou TPEYTOJBHUK Ha3bIBAETCS

paBeHCTBA paBHOOEIPEHHBIM M KaKOWl paBHOCTOPOHHUM, KaKue
TPEYTOJIbHUKOB 1 TPEYroJIbHUKM Ha3bIBAIOTCS paBHBIMM; HM300paxath U
3 Ilepnenaukyssp x 1 pacmo3HaBaTb Ha UYepTEKaX TPEYroJbHUKM U UX
npsiMoi 3JEMEHThI; (OPMYyNHpPOBaTh U JOKa3bIBaTh TEOPEMBI O
4 Menuansl, 1 NPU3HAKAX PABEHCTBA TPEYTrOJIbHUKOB; OOBACHATH, UTO
OUCCEKTPUCHI U Ha3bIBAETCS NEPIEHAUKYISIPOM, IPOBEIEHHBIM U3 JaHHOU
BBICOTBI TOYKM K JaHHOU MpsAMOi; (HopMynupoBaTh M JOKa3bIBATh
TpEeyrojbHUKa TEOpEeMYy O TMEpHEeHIUKYIsipe K MpsAMOil; OOBACHSATSH,
5 CaoiicTBa 4 KaKue OTPE3KM Ha3bIBAIOTCA MEIMAaHOW, OMCCEKTpUCOi u
paBHOOEPEHHOTO BBICOTOHM TpPEYroJbHUKA; (OpMyIHpPOBATH W JTOKA3BIBATh
TPEYroJbHUKA TEOpPEMBI O CBOICTBAaX PaBHOOEAPEHHOTO TPEYrOIbHUKA;
6 Bropoit u tperuii 1 pelmars 3aJayd, CBA3aHHBIE C IIPU3HAKAMHU pPaBEHCTBA
IIpU3HAKU PaBEHCTBA TPEYroJbHUKOB U  CBOHCTBAMHU  paBHOOEIPEHHOIO
TPEYroJbHUKOB TPEyTOJIbHUKA; bopmynupoBaTh omnpezaeneHue
7 OKpyXHOCTb 3 OKPY)KHOCTH; OOBSACHATH, YTO TaKoe IEHTp, paauyc,
3anauu Ha 2 XopAa M JHMaMeTp OKPYKHOCTH; pelaTh MpOCTEUIINe
IIOCTPOEHUE 3aJjaud  Ha TOCTpOeHHE (TOCTPOEHUE yria, pPaBHOTO
Pemenue 3anau JaHHOMY, IOCTPOEHHME OMCCEKTPHUCHI Yrjia, MOCTPOCHHUE
Konrponsnas padora 1 NEPHEHAUKYISPHBIX TPSAMBIX, IOCTPOCHHE CEPEIUHBI
Ne 2 o Teme: oTpe3ka) u Oojee CIOXKHBIE 3aJa4d, HCIOIB3YIOIINE
«TpeyronpHuku. yKa3aHHbIE IPOCTEHUINNE; CONOCTABIATh IOJYYECHHBIN
[Ipu3Haku paBeHCTBa» pe3yabTaT C YCIOBHEM 3aJaul; aHAJIU3UPOBATH BO3MOKHBIE
clIy4au

I'nasa I11. ITapannenbHbie 13

npsiMble
1 [TapannensHbie 1 @opMyIHpOBaTh OMNPEICICHUE MApPAJUICIbHBIX MPSAMBIX;

IpsIMbIE OOBSICHATH C  TIOMOIIBIO  PHUCYHKa, Kakue  YIUIbI,
2 [Ipu3naku 3 o0pa30oBaHHbIE TIPU MEPECEUCHUHU JBYX MPSMBIX CEKYIIEH,
MapajuleIbHOCTH JIBYX Ha3bIBAIOTCS HAKpECTIEXKAIIUMH, KaKHE€ OJHOCTOPOHHUMU
MIPSIMBIX U KakhMe COOTBETCTBEHHbIMHU;  (OpPMYIUPOBATH U
3 Akcuoma 5) JI0Ka3bIBaTh TEOPEMBI, BBIPAJKAIOIIIHE MIPU3HAKU
MapajiyIeIbHBIX MPAMBIX MapajuiebHOCTU JABYX HPSIMBIX; OOBSICHATH, YTO TaKoe
Pemenue 3anau 3 aKCUOMBI ~T€OMETPUM M  Kakue aKCHOMBI YK€
KontponbHas padota 1 HCTIONB30BAIUCh,  paHee;  (GopMynupoBaTh  aKCHOMY

Ne 3 o Teme:
«ITapannenbHbie
MPSAMBIE)»

MapajuleTbHBIX TPSMBIX W BBIBOJUTH CIEACTBUS U3 HeE,
hopmynpoBaTh

U JIOKa3bIBaTh TEOPEMBI
NPSIMBIX,

oOpaTHble TeopeMaM O MpH3HAKAX [MapaUICIbHOCTH,
CBSI3aHHBIX C HAKPECT JIGKAIUMHU, COOTBETCTBCHHBIMH U
OJIHOCTOPOHHHMH YTJIAMH, B CBSI3H C 3TUM OOBSCHSTH, YTO
TaKOE€ YCIIOBHE M 3aKJIIOYEHUE TEOPEMBbI, Kakas Teopema
Ha3bIBACTCS OOpAaTHOW IO OTHOUICHUIO K JIAHHOU
TeopeMe; OOBSACHITh, B UYEM 3aKIOYACTCSI METO]
J0Ka3aTelIbCTBA OT MPOTUBHOTO:  (hOpMyTUpoBaTh U
JOKa3bIBaTh TEOpPEeMbl 00 yIrilax C COOTBETCTBCHHO
NapajuleIbHBIMK M TIEPICHAMKYJSPHBIMH  CTOPOHAMM;
MPUBOJUTh TMPUMEPHI  HCIOJIB30BAHUS JTOTO METOJA;
pemiaTh 3aJayd  Ha BBIYKMCICHHE, JIOKA3aTEIbCTBO U
MTOCTPOCHUE, CBSI3aHHBIC C IMAPAJUICITBHBIMU TIPSIMBIMU

O CBOMCTBax IapaJlIeJIbHBIX




I'naBa IV. CooTHOmICHMA 18 @opMyIMpoOBaTh U JI0Ka3bIBaTh TEOPEMY O CyYMME YIJIOB
MesK/1y CTOPOHAMM U YIJIaMH TpeyroJlbHUKa M €€ CIEJICTBUE O BHELIHEM YIJe
TPeyroJbHUKa TPEYTrOJIbHHKA,; MIPOBOJIUTH KJIACCU(PHUKAIIHIO
1 CymMma yrioB 3 TPEYTrOJIbHUKOB 10 yIylaM; (OpMynIMpoBaTh U JOKa3bIBaTh
TpEYToJIbHUKA TEOpEMY O COOTHOLICHHAX MEXAYy CTOPOHAMHU U YIJIaMH
2 COOTHOIICHUS MEXKITY 4 TpeyrojbHuKa (IpsiMOe U 0OpaTHOE YTBEPXKICHHS) U
CTOPOHAMH H YTJIaMHU CIIEZICTBUSL U3 HEE, TEOPEMY O HEPABEHCTBE TPEYT'OJILHHKA;
TpeyrojabHUKa dbopMynaupoBaTh U JI0OKa3blBaTh TEOPEMBI O CBOICTBax
3 [TpsmMoyronbHbIE 2 PSIMOYTOJTBHBIX TPEYroJbHUKOB (TpAMOYTOJIbHBII
TPEYTOJIbHUKU TpeyroipHuUK ¢ yrioM 30°, mpu3Haku paBeHCTBAa Ips-
4 [TocTpoenue 4 MOYTOJIbHBIX TPEYTOJIbHUKOB); bopmynupoBaTh
TpPEYyrojbHUKA IO ONIpENeNIeHUss PAcCTOSIHUA OT TOYKH JO HpsIMOii,
TpEM DIIeMEHTaM PacCTOSHUST MEXIy NapaieIbHBIMUA MPSMBIMH; pelIaTh
5 Pemenue 3agau 4 3aJladyd Ha BBIYHMCIIEHUE, JI0KA3aTeJbCTBO U IOCTPOEHUE,
6 KonrponsHas pabora 1 CBSI3aHHBIE C COOTHOIICHUSIMU MEXIY CTOPOHAMH M yTIIAMH
Ne 4 o reme: TPEyrojdbHUKAa M PpACCTOSHUEM MEXIy MNapauleIbHbIMU
«CooTHomeHne OpSMBIMH, TIPU  HEOOXOAWMOCTH TMPOBOJIUTH MO XOAY
MEX]y CTOPOHAMH U pelieHs] JIOTIOJIHUTENIbHbIE TIOCTPOCHHUS, COINOCTAaBIATh
yriiamMu MOJIY4EHHBIN pe3ybTaT ¢ yCIOBUEM 3a/1auH, B 3a/la4ax Ha
TPEYTOJIbHUKA MOCTPOEHHUE UCCIIEI0BATh BOZMOXKHBIE CITydan
IToBTOpEHUe. 10
Penrenune 3amau
Hroro 68
TemaTHueckoe JIAHUPOBAHUE
8 kiace
Ne n/m HasBanmue paszjaeJa, Ko - XapakrTepucTuka y4e0Hoil
TeMblI BO AeATeJbHOCTH YYallerocst
4acoB
I'naBa V. YeTbIpEéXyrojbLHUKH 14 OOBACHATS, 4TO TaKoe JIOMaHasl,
1 MHOroyrojabHUKH 2 MHOTOYTOJIbHUK, €ro BEpILIMHBI, CMEXKHbIE
2 [Tapamtenorpamm u 6 CTOPOHBI, JAMAaroHaidW, H300paxkaTb M pac-
Tpamnemnus [O3HaBaThb MHOTOYT'OJBHUKM Ha 4epTekax;
3 [TpsiMOYTOIBHUK, 4 MOKa3bIBaTh dJEMEHTH  MHOTOYTOJBHHKA,
poMO, KBaapaT €ro BHYTPEHHIOIO W  BHEIIHIOI O00JIacTH;
4 Pemenue 3amau 1 dbopMynupOBaTh  OMpPEIEICHHUE  BBITYKJIOTO
5 KontponbHas padota 1 MHOTOYTOJIbHHKA; U300pakaTh U PACIIO3HABATD

Ne 1 o Teme:
«YHeThIpexyroTbHUKI

BBINYKJIBIE Y HEBBIMYKJIbIE MHOTOYTOJbHUKH;
dbopMynupoOBaTh U J10KA3bIBaTh YTBEPIKIACHUS
0 CyMME€ YTJIOB BBIIYKJIOTO MHOTOYTOJbHUKA U
CyMM€ €ro BHEIIHMX YIJIOB; OOBSCHSTh, KaKHe

CTOPOHBI  (BEpIIMHBI)  YETHIPEXYrOJbHHUKA
Ha3bIBAIOTCS IPOTUBOMOJI0KHBIMU;
dbopmyarpoBaTh OIIpEEIIEHUS

napajuiesiorpamMma, Tpanenuy, paBHOOEApEeHHON
U IpsMOYTOJIbHOW Tpaneuuii, MNpsMOYIroJib-




HUKa, pomOa, KBajgpaTta; H300paxaTh W
pacno3HaBaTh 3TH YeThIPEXYTOJIbHUKHY;
dbopMynHMpoBaTh W JOKa3bIBaTh YTBEPKICHUS
00 ux cBOHCTBaX W IpU3HAKAX; pelaTh
3ajlaud Ha BBIYUCIIEHHE, J10KA3aTEIbCTBO U
IOCTPOEHHE, CBSI3aHHBIE C OSTHUMU BHUIAMHU
YEeTBIPEXYTOJIbHUKOB; OOBSACHATh, KAaKUE [BE
TOUYKHU Ha3bIBAIOTCS CUMMETPHUYHBIMU
OTHOCUTEJIBHO HpsIMOW (TOYKH), B KaKkoOM
ciydae (urypa HazpIBaeTCsi CAMMETPUYHOMN

T'aasa VI. Ilnomaas 14 OOBsACHATh, KaK TPOU3BOJUTCS H3MEPEHUE
1 [Tnomanp 2 iomaaeu MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKA MHOT'OYTOJIbHUKHU Ha3BIBAIOTCSA paBHO-
2 [Tnomanu 6 BETUKUMH M KaKW€ pPaBHOCOCTABICHHBIMU;
napajuiesiorpaMmma, Tpe- bopmynrpoBaTh OCHOBHBIE CBOMCTBa
yrOJIbHUKA U Tpamneun iomaneid ¢ BBIBOJAUTH C HUX TOMOIIBIO
Teopema Iudaropa bopmyIbl 101 A1 MPSIMOYTOJIbHUKA,
3 Pemmenue 3agau 3 napajujienorpaMma, TPEYrolbHHKA, Tpareluu;
4 Kontponbnas pabota No 2 dbopMynupoBaTh M JOKa3bIBaTh TEOpeMy 00
5 2 o teme «IImomaap» 1 OTHOIIEHUH  TIUIOIIaJed  TPEYroJbHUKOB,
UMEIOIINX 110 PaBHOMY YTIIy; (OPMYIHPOBATh
U J0Ka3biBaTh TeopeMy [ludaropa u odbpatHyro
eil; BeiBoAUTH (hopmyny ['epona mist murommaau
TPEYTrOJIbHUKA; pemaThb 3a/1a4u Ha
BBIYMCIICHHE U JI0KAa3aTeJIbCTBO, CBSI3aHHBIE C
dopmynamu miomianeii u reopemoii [ugaropa

I'nasa VII. [Togoousbie 19

TPEYroJbHUKH

1 Omnpenenenne Mog00HBIX 2 OOBSACHATH, TOHATHE MPOMOPIIUOHATBHOCTH
TPEyroJIbHUKOB OTpe3KoB;  (opMynupoBaTh  OmpeaeacHUs
[TpusHaku mogoOus MOJOOHBIX TPEYTOJBHUKOB U Kod(duimeHTa
2 TPEYrOJBbHUKOB 5 noo0usi; GOpMyIHpOBaTh U JOKa3bIBaTh TEO-
Kontponbnas padota No peMbl: 00 OTHOIICHHWH IUIOMIAJACH IMOJOOHBIX
3 3 o Teme: «IIpu3Haku 1 TPEYroJbHUKOB, O TIpHU3HAKax Mogo0us
nonoous TPEYrOJIbHHUKOB, 0 cpenHen JUHUU
4 TPEYTrOJIbHUKOB)» 7 TPEYrOJIbHUKA, O  IIEPECEUYCHHHM  MeJIuaH
[Ipumenenue nogooOus TPEeYrojbHHUKa, O MPOMOPIHOHATBHBIX OTpPEe3Kax
K J10Ka3aTeNbCTBY B TPSIMOYTOJBHOM TPEYTOJIbHUKE; OOBSICHSTH,
TEOPEM U PEILeHHIO 3aa4 YTO Takoe MeToJ TMoJo0usi B 3ajJadax Ha
) CoOTHOIIEHUS MEXTY 3 IOCTPOEHWE, W  INPUBOAUTH  IPUMEPHI
CTOpOHAaMH U yriaMH NPUMEHEHHUSI 3TOT0 METOJla; OOBSACHSITH, Kak
NpPAMOYTOJILHOTO Tpe- MOXHO UCIIOJIb30BaTh CBOMCTBAa MOJOOHBIX
YTOJIbHHUKA TPEYTOJIBHUKOB B U3MEPUTEIbHBIX paboTax Ha
6 KonTponbnas padorta No 1 MECTHOCTH; OOBSACHATh, KaK BBECTH IOHSATHE
4 1o Teme: nojio0us JUTS IIPOU3BOJIBHBIX ¢buryp;

«[IpumeHeHue Teopun
10100US TPEYTOIBHUKOB
HPH PELICHUH 3a1a9»

dbopmynupoBaTh oTpeeICHUS u
WUJUTIOCTPUPOBATh TOHATHS CUHYCAa, KOCHMHYyCa
U TaHTEeHCAa OCTPOro yria MpsIMOYTOJIBHOTO
TPEYTrOJIbHUKA; BBIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJACCTBO U 3HAYCHHS
CHUHYyCa, KOCHHYyCa U TaHreHca ais yrioB 30°,
45°, 60° pemarb 3amayd, CBS3aHHBIC C
nofo0ueM TPEYroJbHUKOB, JIJISI BHIUMCICHUS
3HAUYCHUH TPUTOHOMETPUYECKUX  (YHKIIMI
WCIT0JIb30BATh KOMIIBIOTEPHBIC TPOTPAMMBI




I'naBa VIII. OxkpyxHoCTH 17
1 KacarenpHas x 3 UccnenoBath B3aMMHOE pacoIOKEHUE PSIMON
OKPY>KHOCTH U OKPYKHOCTH; (DOPMYIIHPOBATH OMPEACIICHHE
2 [lenTpanbHbie 1 4 KacaTeJbHOW K OKPYXHOCTH; (OpMYIUPOBATh
BIMCAHHBIE YTIIbI W JIOKa3plBaTh  TEOPEMBI: O  CBOMCTBE
3 YeTtbipe 3aMeyaTesIbHbIC 3 KacaTeJIbHOW, O TIpU3HAKE KacaTeIbHOU, 00
TOYKH TPEYTOJIbHUKA OTpe3Kax KacaTeJIbHBIX, TMPOBEAEHHBIX U3
Bnucannas u ONHOW TOYKH; (HOPMYIHPOBATH TMOHSATHS
4 OTIUCaHHasI OKPY>XKHOCTH 4 HEHTPAIBHOTO YIJIa U TPaJyCHOM MEpHI JYyTH
Pemrenue 3amau OKpYXHOCTH; (OPMYIUPOBATh U JOKA3bIBAThH
KonTponbras padorta No TEOPEMBI: 0 BIIHCAHHOM yrie, 0
5 5 mo TeMe: 2 NPOU3BEJEHUU OTPE3KOB IMEPECEKAIOIUXCS
6 «OKpYKHOCTb» 1 xopa;  GopMynmupoBaTh M JIOKa3bIBaTh
TEOPEMBI, CBSI3aHHbIE C 3aMeydaTelIbHbIMU
TOYKaMH TPEYTrOJbHUKA: O OUCCEKTpHUCE yTJa
M, KaK CIEICTBHE, O IEpPEeCeYECHUHU
OMCCEeKTPHUC TPEYroJbHUKA, O CEePEeAUHHOM
NEePHEHANKYISIPE K OTPE3KY U, KAaK CIEJICTBUE,
o MepECEYECHUHN CepEeIUHHBIX
NEPHNEHIUKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA;
O  TIePECEYEHUH  BBICOT  TPEYrOJIbHUKA;
dbopMynupoBaTh OMpeNeieHUsT OKPYKHOCTEH,
BIMCAaHHOW B MHOIOYTOJbHUK W ONMCAaHHOMN
OKOJI0O MHOTOYTOJIbHHKA; (OPMYyIHpPOBATH H
JOKa3bIBaTh  TEOPEMBI: 00  OKPYXHOCTH,
BIIMCAaHHON B TPEYroJbHUK; 00 OKPY>KHOCTH,
OINMCAHHOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE
CTOPOH ONHMCAHHOTO YEThIPEXYTOJIBHUKA; O
CBOMCTBE yTJIOB BIIMCAHHOTO
YeThIpEXYTOJIbHUKA;  pelmarb 3aJaud  Ha
BBIYHMCIICHHE, JO0KA3aTeIbCTBO M TMOCTPOCHUE,
CBSI3aHHBIE C OKPYXHOCTbIO, BHUCAHHBIMHU U
ONMMCAHHBIMHU TPEYroJbHUKAMHU i
YeThIPEXYTrOJIbHUKAMU; UCCIEI0BATh CBOMCTBA
KOH(UTYpaIuid, CBSI3aHHBIX C OKPY>KHOCTBIO, C
MOMOUIBI0 KOMIBIOTEPHBIX MPOTpaMM
IloBTOopenue. Pemenue 3aaau 4
Hroro 68
TeMaTnyecKoe NJIAHUPOBAHUE
9 kJacc
Ne i/t Ha3Banue Kou - XapakrepucTuka y4eOHo
paszaeJia, TeMbl BO AeSITeJIbHOCTH y4Yalerocs
9acoB
I'naBa IX — X. BekTopbil. 17 DopMyaUpOBaTh ONPENEIECHUS U WIUTIOCTPUPOBATh MOHATHUSA
MeTo1 KOOPAUHAT BEKTOpA, €r0 JIJINHBI, KOJUTMHEAPHBIX M PABHBIX BEKTOPOB;
1 [TonsiTue BekTOpa 2 MOTUBHUPOBATh BBEJACHUE MOHATUN U JEWCTBUMN, CBA3aHHBIX
2 CroxeHue u C BEKTOPaMH, COOTBETCTBYIOIIMMHU TIPUMEPAMH, OTHOCSIIIN-
BBIYUTAHUE BEKTOPOB 3 MHUCS K PU3UYECKUM BEKTOPHBIM BEJIMYUHAM; IPUMEHSITH




3 YMHOXEHHNE 3 BEKTOPHI U JIEUCTBUS HAJl HUMHU NIPU PEIIEHUU FeOMETpUYe-
BEKTOpPa Ha YUCIIO. CKHX 3ajad.
[Tpumenenue OOBACHATD M WILTIOCTPUPOBATH HMOHATHS MPSIMOYTOJIBHON
BEKTOPOB K PELLICHUIO CHCTEMbl KOOpPJIMHAT, KOOpAMHAT TOYKM M KOOpJUHAT
3aj1a4 BEKTOpA; BBIBOJUThH U UCIIOJIb30BATh MPHU PEUICHUU 3a/ay
4 Koopaunats! BekTopa 2 (GbopMysBl KOOPAMHAT CEpelMHbl OTPE3Ka, JUIMHBI BEKTOPA,
) [TpocTeiimue 2 paccTosiHUS ~ MEXIy JOBYMsI TOYKAMH, YpaBHEHHS
3aJjlayl B KOOPAU- OKPYXHOCTH U MPSAMOI
HaTax
6 YpaBHeHUS 2
OKPY)XHOCTH H
pAMOit
7 Pemrenue 3amau 2
8 KoHnTtponbHas pabota 1
Ne 1mo teme: «Meron
KOOpJAMHAT»
I'nasa XI. CooTHomeHHnst 12 ®opMynHUpOBaTh U WIUTIOCTPUPOBATH OMPENIETICHUs] CUHYCA,
MEXK1Yy CTOPOHAMH H YIJIaMH KOCHHYCa, TaHIe€Hca ¥ KoTaHreHca yrios oT 0 mo 180°; BbI-
TpeyrojbHuka. CkajasipHoe BOJUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U (Hop-
Npou3BeJeHHue BEKTOPOB MYyJIbl TIpUBEEHUS; (POPMYIHPOBATE M TOKAa3bIBATh TEOPEMBI
1 Cunyc, KocuHyc, 4 CHHYCOB ¥ KOCUHYCOB, IPUMEHSTh X IPHU PEUICHUH TpPE-
TAQHI'€HC, KOTAaHT€HC YTOJIbHUKOB; OOBSICHATD, KaK UCIIOJIb3YIOTCS
yria TPUTOHOMETpUUECKHUE (POPMYIIBI B U3MEPUTEIBHBIX paboTax
2 CooTHomeHus 4 Ha MECTHOCTH; (POPMYIHPOBATH OMpPEACICHUS yria MEXAY
MEXy CTOPOHAMU U BEKTOpPAaMH M CKaJIIPHOTO MPOMU3BEICHUS BEKTOPOB;
yriiamu BBIBOJUTH (HOPMYJIYy CKaJISIPHOI'O MPOMU3BEIEHUS Yepe3
TPEYroJIbHUKA KOOpJMHATHl BEKTOPOB; (HOpMYyIUpOBaTh U OOOCHOBHIBATh
3 CkansipHoe 2 YTBEPXKJIEHUE O CBOMCTBAaX CKAJISPHOIO IIPOU3BEICHUS;
IPOU3BE/IEHHE BEKTO- WCIOJIb30BAaTh CKAJIAPHOE MPOU3BEACHUE BEKTOPOB IpHU
poB pelIeHNnH 3a/1a4
4 Pemenue 3agau 1
5 Konrponbnas padora 1
Ne 2 o Teme:
«Pemenue
TPEYTOJbHUKOB)»
I'nasa XII. nuna 11 DopMynupoOBaTh ONPEAEIECHUE TPABUILHOTO MHOTOYTOJIb -
OKPY:KHOCTH H ILI0IIA]b HUKa; GopMyIHpoBaTh U JOKa3bIBaTh TEOPEMBI 00 OKPYK-
Kpyra HOCTSIX, ONIMCAaHHOM 0KOJIO MIPaBUIBHOTO
1 [TpaBusbHbIE 4 MHOT'OYroJIbHUKa ¥ BIHMCAaHHOM B HEro; BBIBOJAUTh U
MHOTOYTOJTbHUKH UCIIOJB30BaTh (OPMYJBl JJs BBIYUCICHUS TUIOUIATH
2 JnuHa OKpY>KHOCTHU 4 IPaBUIBHOTO MHOTOYTOJBHHMKA, €r0 CTOPOHBI M pajauyca
U IJIomaap Kpyra BIMCAaHHON OKPYXHOCTH; pellaTh 3aJayd Ha [IOCTPOEHUE
3 Pemenue 3anau 2 IPaBUJIBHBIX MHOTIOYTIOJBHHUKOB; OOBSACHATH IOHATHUSA
4 KonTtponsHas pabora 1 JUIMHBI - OKPYXHOCTM M IUIOIAJHM KpYra; BBIBOIAUTH
Ne 3 no teme: «/Inuna (GOpMYIBI 11T BEIYMCICHHS JUIMHBI OKPY>KHOCTH M JUTHHBI
OKPY>KHOCTH U JyTd, IUIOLIAJM Kpyra W IUIOLaJAd KPYroBOTO CEKTOpa;
IUIONIAJIb KpyTray OPUMEHSTH 3TH POPMYJIIBI IPH PEIICHUU 33124
I'nasa X111, IBnxenus 9 OOBACHATH, YTO TaKOE OTOOpakeHUE MIOCKOCTH Ha ceds
1 OTtob6paxeHnue 1 1 B KaKOM CJIydyae OHO Ha3bIBAETCS JABUKEHUEM IJIOCKOCTH;
2 IUIOCKOCTH Ha ce0sl. 00BSICHATH, UTO TAKOE OCEBas CHUMMETpPHs, LEHTpaJlbHAas
[TousTHe ABUXKEHUS 3 CUMMETpHsI, TapajUleNIbHbI  MEepeHOC U MOBOPOT;
3 [TapanienbHblit 00OCHOBBIBaTb, YTO 3TH OTOOPAKEHUS IJIOCKOCTH Ha ceds
HIEPEHOC U TOBOPOT 3 SBIITFOTCSL IBHOKEHHSIMU;,  OOBSACHSATH, KaKoBa CBS3b
Pemenue 3anau 1 MEXIy ABMKEHHSAMH M HAJOXEHUSMHU; WUIUTIOCTPUPOBATH
KoHnTtposbHas pabora 1 OCHOBHBIE BHIBI ABM)XEHHH, B TOM YHCJIE C MOMOIILIO




Ne 4 o Teme:
«JIBYOKEHHECY

KOMIIBIOTEPHBIX NIPOTPaMM

T'maBa XI1V. HauajabHble
CBeJIeHHS] U3 CTepeOMeTPHH

1
2

MHororpaHHUKH
Tenaun
MMOBEPXHOCTHU
BpalLCHUS

EENES

OOBSACHATH, UYTO TAKOE MHOTOT'PAaHHUK, €ro TpaHu, péopa,
BEpILHNHBI, THArOHAIN, KAKOH MHOTOTPaHHUK Ha3bIBAaETCS
BBITTYKJIBIM, 9TO TaKO€ N-yrojibHas Mpus3Ma, e€ OCHOBAHUS,
OO0KOBBIE TpaHU U OOKOBBIE pEOpa, Kakasi MpU3Ma Ha3bIBaeT-
Cs MPSIMOYM M KaKasi HAKIIOHHOM, YTO TaKO€ BBICOTA MPHU3MBI,
Kakasi mpu3Ma Ha3bIBAETCs MapajuleNIeueIoM U KaKoil ma-
pajuIeNenuIe]] Ha3bIBaeTCsl MPSMOYTOIbHBIM; (HOPMYITHPO-
BaTh U OOOCHOBBIBATh YTBEPXKACHUS O CBOWMCTBE JMAroHajeH
napasuliesienuIena U 0 KBaapare JUaroHajau MpsiMOYrojb-
HOTO MapajuieNienunena; oObsCHITh, YTO TaKOoe 00bEM MHO-
rorpaHHUKa; OOBSICHATH, KAKOW MHOTOTPAaHHUK HA3BIBACTCS
NUpaMUI0i, YTO TaKoe OCHOBAaHHUE, BEpIINHA, OOKOBBIE
rpaHy, OOKoBble pEOpa W BbICOTA NUPAMUJBI, Kakas
nupaMuja Ha3bplBaeTCA MPaBWIBHOW, YTO Takoe amodema
MPABWIBHON MUPAMUIBI, OOBSICHATh, KAKOE TEJIO HA3BIBACTCS
WINHAPOM, 4YTO TaKo€ €ro ocCh, BBICOTA, OCHOBAHUA,
panuyc, O0OKOBasi MOBEPXHOCTh, 00pa3yroIue, pa3BEéPTKa
OOKOBOIl TIOBEPXHOCTH, KaKUMHU (POpMyJaMHU BBIPAKAIOTCA
00bEM W 1mIomEAAb OOKOBOW TMOBEPXHOCTH LIJIMHIPA;
00BSCHATDH, KAKOE TEJIO HA3bIBAETCA KOHYCOM, YTO TAKOE €T0
OCh, BBICOTA, OCHOBaHUE, OOKOBas MOBEPXHOCTh, 00pa3yro-
nme, pa3BépTka OOKOBOW MOBEPXHOCTH, KAKUMU (HOpMyIaMu
BBIPAXKAIOTCS 00BEM KOHYCa U IUIONMAaah OOKOBOM MOBEPX-
HOCTH;, OOBSICHATH, KaKasi IOBEPXHOCTh Ha3bIBaeTCs chepoi
U KaKoe TeJI0 Ha3bIBAaeTCA I1apoM, YTO TAKOE pajuyc U Jaua-
MeTp cdepsl (mapa), pacrno3HaBaTh HA PUCYHKAX MPU3MY,
napajuiesIeune]l, MMpaMuIy, THIUHAP, KOHYC, Iap

IToBTOpPEHME.
Pemenune 3agau. O0
aKcuoMax
IUIAHUMETPUH
Hrorosast
KOHTpPOJIbHAs paboTa
Ne 5

11

Hroro
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