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[Iporpamma o0GecrieuynBaeT JOCTHKEHHE CIEAYIONINX PE3YJIbTATOB OCBOCHHS 00pa30BaTEIbHOM
MporpaMMBbl OCHOBHOT'O 001IIeT0 00pa30BaHUs:
JUYHOCMHbLE:

JInuHOCTHBIE pE3yNbTaThl OCBOEHHSI MporpaMMbl yueOHOro mnpeamera «MaTemaTukay
XapaKTepU3yIOTCs:

[TatproTnyeckoe BOCIUTAHUE:

IPOSBICHUEM MHTEpPECa K MPOLUIOMY M HACTOSAIIEMY POCCHUMCKOM MAaTeMaTHUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTMXKCHHMAM POCCHUHCKHX MATEMaTUKOB U POCCUHMCKOM MaTeMaTHYECKOU
IIKOJIBI, K UCTIOIB30BAHUIO 3TUX JIOCTHKEHUHN B APYTUX HAyKaX M MPUKIIAJHBIX cepax.

['paxnaHckoe ¥ 1yXOBHO-HPAaBCTBEHHOE BOCIUTAHUE!

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allii ero IMpas,
MPEJCTaBICHHEM O MaTeMaTHYECKHUX OCHOBAaX (YHKIIMOHHWPOBAHUS PAa3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYyp TPaKIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
OGC}’)KI[GHI/IIO OTUYCCKUX HpOGJ’IGM, CBA3AaHHLIX C NPAKTUYCCKHUM NPUMCHCHUCM ILOCTI/I)KCHI/Iﬁ
HayKH, OCO3HAHUCM BAXKHOCTU MOPAJIBHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTH y‘-IéHOI‘O.

TpynoBoe Bocriuranue:

YCTAaHOBKOW Ha aKTUBHOEC Yy4YyaCTUE B PELICHUM [PAKTUYECKMX 3a1a4 MaTeMaTH4ECKOU
HAIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro 00pa30BaHus Ha MPOTSHKEHUH BCEH
KU3HH JIJIs1 YCTICITHON TPO(eCcCCHOHANBHON AEATENBHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHHIA;
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HHAUBHIyaJbHOW TpPAaeKTOPHH 0Opa3oBaHUs U
KM3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEH.

DCTETHUECKOE BOCHUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY U JCTETUYECKOMY BOCHIPHUATHIO MAaTEMaTHYECKUX
OOBEKTOB, 3a/lad, pEIIEHUH, pacCyKIeHUH; YMEHUI0 BHJIETh MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

HGHHOCTI/I HAYYHOI'O MMO3HAHUA:

OpHEHTAlMe B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HbIX INpPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUs 4YeJlOBEKa, MPUPOAbl M OOIIECTBA, MOHMMaHHEM
MaTeMaTU4ecKOd HayKu Kak c(epbl 4eJIOBEUECKOW JeATENbHOCTH, 3TAloB €€ Pa3BUTUA U
3HQUMMOCTH  JUI  pa3BUTUS LMBWIM3ALMM; OBJAJCHUEM  S3bIKOM MAaTEMaTHUKH U
MaTeMaTU4eCcKOl KyJIbTypOW Kak CPEIACTBOM II03HAHMS MHpPA; OBJIAJECHUEM IPOCTEUIIUMU
HAaBBIKAMU UCCIIEZ0BATEIbCKON JEATEIbHOCTH.

dusnveckoe BocnuTanue, GOPMHUPOBAHUE KYIBTYPHI 37I0POBbsSl 1 SMOIMOHAIBHOTO
Onaromnoxy4us:

TOTOBHOCTBIO IIPUMEHSITH MaTeMaTHYECKUE 3HAHMS B MHTEPECaxX CBOETO 30POBBS, BEICHHS
3I0POBOTO 00paza >KU3HU (3I0pPOBOE MHUTaHHWE, COATAHCHPOBAHHBIA PEXHUM 3aHITUH W OTIBIXA,
peryispHas (uzndeckasi akTUBHOCTb); CPOPMUPOBAHHOCTHIO HAaBBIKA pe(IeKCcru, IpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO KE MpaBa Jpyroro yeioBeka.

DKOJIOTMYECKOE BOCITUTAHUE:

OpUEHTalMel Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HaHWUW Ui pelieHHs 3ajady B 00JacTu
COXPAaHHOCTH OKpY)Kalollel cpelbl, IUIAHUPOBAHUS MOCTYMKOB M OLEHKH HX BO3MOXKHBIX
MOCTICICTBUM Ui  OKpYXarolled Cpeabl; OCO3HAHMEM TIJI00AIbHOTO XapakTepa 3KOJIO-
TMYECKUX POOJIEM U MyTeH UX perieHHs.

JIMYHOCTHBIE Pe3yNIbTAThl, 00ECTICUMBAOIIHE A TATITAIINI0 00YYAIONIETr0Cs K M3MEHSIOIIUMCS YCIIOBHUSIM
COLMAIIHOW U TIPUPOJHOM CPEJIbL:



TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOTPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEIHHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX
TOeH, TproOpeTaTh B COBMECTHOM AESITETLHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUN
13 OIBITA JIPYTHUX;

HEOOXOMMOCTBI0 B (DOPMHPOBAHMM HOBBIX 3HAHHH, B TOM 4YHcie (OPMYIHPOBATH WJIECH,
MOHSTHSI, TUTIOTE3BI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATH
neuInUThI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllUIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATh NMPUHUMAEMBbIC PEIICHUS U JIEHCTBUS,
(bOopMyYITHPOBATH M OIICHUBATH PUCKHU H MTOCIIEICTBUS, (HOPMUPOBATH OTIBIT.

Memanpeomemuuple:

1) yMmeHHEe CaMOCTOATENhHO IUIAHUPOBATh AIbTEPHATHUBHBIC IIYTH JIOCTIDKEHUS LEJCH,
OCO3HAHHO BBIOMpaTh Hanbosee dPPeKTUBHBIE CITOCOOBI peIeHUsT yUeOHBIX U MO3HABATEIbHBIX
3aj1a4;

2) yMeHHE OCYILIECTBISTh KOHTPOJb MO pe3ylbTaTy M IO CHoco0y AeHCTBHS Ha YpOBHE
MPOM3BOJIHLHOTO BHUMAHHUS U BHOCHTH HEOOX0IUMbIE KOPPEKTUBHI;

3) ymeHHe aJeKBaTHO OIICHUBATh MPAaBWJIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHUS y4eOHOMH
3a1auu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHus;

4) oco3HaHHOE BJAJCHHUE JIOTUYECKUMHU JEUCTBUSMU OIPEAETICHUS MOHATHH, 0000LIeHus,
YCTAHOBJICHHSI aHAJIOTUH, KJIacCU(UKAIMK HAa OCHOBE CAMOCTOSITEIBHOTO BHIOOPAa OCHOBaHUM

U KPUTEPUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBSI3EH;

5) yMeHue yCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE PACCYXKICHNUE,
YMO3aK/Iio4ueHrne (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMeHue co3laBaTh, NMPUMEHATH U IPEoOpPa30OBHIBATH 3HAKOBOCHMBOJIMUYECKHE CpEACTBA,
MOJIETHN U CXEMBI JJIs PellIeHUs] y4eOHbIX U MTO3HABATeNbHbIX 33/1a4;

7) yMeHUe OpraHU30BbIBaTh yUeOHOE COTPYTHHUUECTBO U COBMECTHYIO JI€ATEIBHOCTD C YUUTEIEM
U CBEpCTHUKAMM: ONPENENATh LEIH, pacrnpeieneHue QYHKIUHA M pojeill y4acTHUKOB,
B3aMMOJICHCTBHE U OOIIME CIOCOOBI PalbOTHI; yMEHHE paboTaTh B TpyIIe: HAXOIUTH O0IIee
pelieHre M paspemiath KOHGIMKTHI Ha OCHOBE COIVIACOBAaHUS MO3ULIMNA M y4é€Ta MHTEPECOB;
ciymarth naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) cdhopMHPOBAaHHOCTh YYeOHOH U OOIIEMOJIb30BATEIHLCKOH KOMIIETEHTHOCTH B 00JacTh
UCTIOJIb30BaHUsI HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-koMmereHTHOCTH);

9) nepBoHaYaNbHbBIE PECTABICHUS 00 HAEIX U O METOaX MaTEMaTHKHU Kak 00 YHUBEpPCAIbHOM
SI3BIKE HAYKW U TEXHUKH, O CPEJICTBE MOJICTHUPOBAHUS SBJICHHUIA U TIPOIECCOB;

10) yMeHue BUIETh MaTEeMAaTUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHON CUTyalluu B JPYTHX
TUCITUTIIINHAX, B OKPYXKAIOMICH KU3HU;

11) ymeHue HaxoOuTh B Pa3iMYHbIX UCTOYHHKAX HMH(GOpPMaINIO0, HEOOXOAUMYIO AJI PELICHUS
MaTeMAaTHYECKUX MPOOIIEM, U MIPEICTABIATh €€ B MOHATHON (hopMe; IPUHUMATh PEIICHUE

B YCJIOBHSIX HETIOJTHOW U M30BITOYHON, TOUHON M BEPOATHOCTHON MH(MOPMAITNH;

12) yMeHue MOHMMATh U HCIIOJIB30BaTh MAaTEMaTHYECKHE CPEACTBA HATIISIIHOCTH (PUCYHKH,
YepTEekH, CXEMbI U JIp.) I WUTIOCTPALIH, HUHTEPIPETAIlH, apryMEHTALIUN;

13) ymeHUE BBIABUTATh TUTIOTE3BI IPH PEIICHUN YUEOHBIX 3a/1a4 M IOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKU;

14) yMmeHHMe TpPUMEHSATh HMHAYKTHBHBIE M JCIyKTHUBHBIC CIIOCOOBI pPAcCYXIEHUH, BHIETh
pa3IUYHbIE CTPATETUU PELIeHUS 3a1a4;

15) noHMMaHue CYIIHOCTH airOPUTMHUYECKUX NpPEINUCAHUII W yMEHHE [eHCTBOBAaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

16) yMeHHe CaMOCTOSITETLHO CTaBUTH IEJIH, BBIOMPATh M CO3/1aBaTh AITOPUTMBI ISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIIEeM;

17) ymeHue MIaHUPOBATh M OCYIIECTBIATH JCATEILHOCTh, HANPABICHHYIO HA PEIICHUE 3aJad
HCCJIEIOBATEILCKOTO XapaKTepa.

npeomemmuwie:



[IpeameTHbIe pe3yabTaThl OCBOCHHS ITPOrpaMMbI Y4eOHOT0 Kypca K KOHITy 0OyueHHs B 5 Kiiacce:

Yucna u Beruvcnenus [loHMMaTh ¥ IPaBUIBHO YHOTPEOIATh TEPMUHBI, CBA3aHHBIE C
HaTypalbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U AE€CATUYHBIMU ApoOsimMu. CpaBHUBATE U
yIOPAI0YNBATh HATYpaJbHbIC YNCIIA, CPABHUBATDH B IPOCTEHIINX CIy4asiX OOBIKHOBEHHbIE
npobwu, necsaTudnbie 1poou. COOTHOCUTH TOYKY Ha KOOPJAMHATHOH (YHCIIOBOM) IPSIMOIA €
COOTBETCTBYIOLIUM €1 YHCIIOM M N300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH Ha KOOPIUHATHOM
(urcnoBo) MpsiMOi. BBIMOMHATE apudMeTHUECKUE IEHCTBUS C HATypaJlbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMH JIPOOSIMU B IIPOCTEHIINX CIy4asxX. BeIIOIHATE MPOBEPKY, NIPUKUAKY
pe3ynbTara BeluucieHn. OKpyriiaTh HaTypalbHbIE YHCa.

Pemenune TekcToBBIX 3a/1au PemaTh TeKCTOBBIE 3a/1aui apu(METHUECKUM CIIOCOOOM U C
MOMOIIbIO0 OPraHU30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BapuaHTOB. Pemars
3aJauu, CoJIeprKallie 3aBUCUMOCTH, CBS3bIBAIOLINE BETMYUHBI: CKOPOCTh, BPEMSI, pAaCCTOSIHHE,
1[eHa, KOJIMYECTBO, CTOMMOCTh. Vcroap30BaTh KpaTKue 3alUCH, CXeMbl, TA0IHIIbI, 0003HAUYEHUS
npu penieHnu 3aaad. [lonp30BaThCs OCHOBHBIMY €TUHUIIAMH U3MEPEHUS: [IEHbI, MacChl,
paccTosiHusA, BpEMEHH, CKOPOCTH, BBIPAYKATh OJIHU €IMHULIbI BEIMYMHBI UEPE3 APYyTHE.
W3BnekaTh, aHAIM3UPOBATH, OLICHUBATH HH(OPMAIHUIO, IPEICTABICHHYIO B Ta0uIle, HA
CTOI0YATOM JUarpaMme, HHTEPIPETUPOBATh MIPEICTABICHHbIE JaHHbIE, UCTIOIb30BaTh TaHHBIC
IIPU PEIIeHUH 3a/ay.

HaI‘JIH,Z[Ha}I reoMCTpusia ITonwp30BaThCA rCOMCTPUICCKUMU NNOHATUAMM: TOYKA, IpsAMas, OTPC30K,
Jy4, Yroj, MHOTOYTOJIbHUK, OKPYXHOCTB, KpyT. [IpHBOAUTE TpUMEPHI 0OBEKTOB OKPY>KAIOLIETO
MHpa, UMEIOIINX (GOPMY U3yUEHHBIX T€OMEeTpHUECKUX (Uryp. Mcmnonp30BaTh TEPMUHOIOTHIO,
CBSI3aHHYIO C YTJIaMH: BEpIINHA CTOPOHA, C MHOTOYTOJIbHUKAaMU: YTOJI, BEPIINHA, CTOPOHA,
JIMaroHaib, C OKPYKHOCTBIO: paJNyC, TUaMeETp, HEeHTp. M300pakaTh n3yueHHbIE
reoMeTpruYecKre (GUrypsl Ha HETMHOBAHHOM M KJIETYaTO OyMare ¢ IOMOIIBIO IIUPKYJIIS |
nuHeWKkH. HaxoauTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM N3MEPEHUEM C TTOMOIIBIO JTMHEHKH,
CTPOHTH OTPE3KH 3alaHHOM JITMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO paanyca. crmomp30BaTh
CBOMCTBA CTOPOH 1 YIJIOB MMPAMOYTOJIbHHKA, KBaApaTa IJIid UX MMOCTPOCHUS, BEIYUCIICHUS
IUIOINAAM U TIEpUMETpa. BBIUUCIATH MEpUMETp U TUIOIIAAb KBaIpaTa, MPsIMOYTroJIbHHKA, QUryp,
COCTaBJIEHHBIX U3 MIPSIMOYTOJIBHUKOB, B TOM YHCIe PUTYp, N300pakEHHBIX HA KIETYATOM
6yMare. ITonp30BaThCa OCHOBHBIMU MCTPUUCCKUMU CAUHUIIAMU U3MCPCHUSA AJIMHBI, IIJIOAA
BBIpA)KaTh OJHH €AMHUIIBI BEIIMYUHEI Yyepe3 Apyrue. PacnosHaBath mapamienenumesn, Kyo,
UCTIOJIF30BaTh TEPMHHOJIOTHIO: BEPIINHA, peOpO IrpaHb, N3MEPEHUs, HAXOAUTh U3MEPEHUS
napajuienenumnesaa, Kyoa. Beraucisite 00bEM KyOa, mapasuienenureia mo 3aJaHHbIM
U3MEPEHUSM, MTOJIb30BAThCS €ANHUIIAMH U3MEPEHUs1 00bEéMa. Perate HecoXKHbIe 3a/1a41 Ha
U3MEpEeHUE TeOMETPUUYECKHUX BEJIMUMH B MPaKTHUECKuX cuTyarusax. denepanpHas padboyas
nporpaMma

[IpeameTHbIe pe3yabTaThl OCBOSHHS MTPOrpaMMbl Y4eOHOT0 Kypca K KOHITy 00yueHus B 6 Kiiacce:

Yucna v BBIYHCICHUST 3HATh U MIOHMMATh TEPMUHBI, CBS3aHHBIC C Pa3IMYHBIMU BHIAMH YUCET H
Croco0aMu UX 3aMHCH, IEPEXOIUTH (€CIIH 3TO BO3MOYKHO) OT OJTHOM (hOPMBI 3aITUCH YUCIa K
npyroii. CpaBHHBATh M YIIOPSIIOYMBATH LIEJIbIE YUCIIa, OOBIKHOBEHHBIC M IECSITUYHBIE IPOOH,
CpaBHHUBATH YMUCJIa OJHOI'O U PA3HBIX 3HAKOB. BBIHOJ'IH}ITB, CoucCTas YCTHLIC U TUCbMCHHBIC
npuémbl, apupMeTUYeCcKre JeHCTBUS C HATYpaJbHBIMU U LEJIbIMUA YHCIaMU, OOBIKHOBEHHBIMH U



JECATUYHBIMU JPOOSIMH, MTOJIOKUTEIBHBIMU M OTPUIATEIBHBIMY YUCIAMU. BRIYMCIAT 3HAUCHUS
YHCJIOBBIX BBIPAYKEHUMN, BBIITOJIHATh IIPUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUMN, BBIIIOJIHATh
npeoOpa30BaHuUs YNCIOBBIX BHIPAKEHUN HA OCHOBE CBOMCTB apu(PMETHUECKUX IEHCTBHHA.
CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOI C COOTBETCTBYIOIIUM €1 YHCIOM M N300pakaTh
YKCJla TOYKaMU Ha KOOPAMHATHOM MPSAMOi, HAXOUTh MOAY/b uncia. COOTHOCUTh TOUKH B
IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU ITOU TOYKU. OKPYIIIATH LiEJble YACIa U
JeCATUYHbIE JPOoOU, HAXOAUTh MPUOIMKEHUS YUCell.

Yucnosble 1 OyKBeHHbIE BbIpakeHUs: [loHMMaTh U ynoTpeOyiaTh TEPMUHBI, CBSI3aHHBIE C
3aMKChIO CTENEHH YKCia, HaXOJUTh KBaApaT U KyO uncia, BBIYUCIATh 3HAYSHHS YUCIOBBIX
BBIPKEHMM, cofepKaux creneHu. [lonp30BaThCcs NpU3HaKaMu AEIUMOCTH, PACKIAIbIBATh
HaTypaJIbHbIE YHCIIa Ha IPOCThIe MHOKUTENH. [1o/1b30BaThCs MacITaboM, COCTAaBIIATh
MPONOPLUHU U OTHOLIEHUS. Vcronb3oBaTh OyKBbI JIJ1s1 0003HAUEHHUS YHCEN MPHU 3aMUCH
MaTEeMATHYECKUX BBIPAKCHHI, COCTABIISATh OYKBEHHBIE BBIPAXKECHUS U (DOPMYIIBI, HAXOUTh
3HaueHUsl OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOAMMBIE TIOJJICTAHOBKH U
npeobpazoBanusa. HaxoauTh HeM3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 33a4 Pernrate MHOTOIIArOBBIE TEKCTOBBIE 33791 apHU(PMETHUSCKUM
criocoboM. Pemiate 3amaun, CBSI3aHHBIE C OTHOIIEHUEM, ITPOTIOPIIMOHAITBHOCTHIO BETHUHH,
MPOIIEHTaMH, PEIIaTh TPU OCHOBHEIC 33/1a4 HAa IPOOU U MPOLIEHTHL. Pemare 3anaqm,
coJiepKalire 3aBUCUMOCTH, CBSI3bIBAIOIIINE BEIMUYMHBI: CKOPOCTh, BpEMS, PACCTOSIHUE, 1ICHA,
KOJIMYECTBO, CTOUMOCTh, TIPOU3BOJUTEILHOCTD, BpeMsi, 00bEMa paboThl, UCTIOIL3YS
apudMeTUYECKHE ICUCTBHS, OLICHKY, TPUKHUJIKY, TTOJIh30BaThCS CIMHUIIAMH U3MEPEHUS
COOTBETCTBYIOIIHMX BelUUrH. COCTaBISATh OYKBEHHBIC BRIPAKECHHMS TI0 YCIIOBHIO 33/1a4H.
N3Bnekars nHGOpMAINIO, MPEACTABICHHYIO B TA0IHIaX, HAa TUHEHHOM, CTOI0YATON M
KpYroBOM JuarpamMmax, HHTEPIPETHPOBATH MPEACTABICHHBIC JaHHbBIE, HCIIOIH30BATh JaHHBIC
npu penieHuu 3anad. [pencrasiste HHGOPMALHIO C TOMOIIBIO TAOIUI, THHEHHON 1
CTOJIOYATON JUarpaMM.

Harnsanas reomerpus IlpuBoanThs nmpuMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (OopMy
U3YYEHHBIX T€OMETPUUECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U
CUMMETpUYHBIX puryp. M300paxkaTh ¢ MTOMOLIBIO IUPKYJIS, TUHEWKH, TPAHCIIOPTHUPA HA
HEJIMHOBAHHOW M KJIETYATOW Oymare u3y4eHHbIE IJIOCKHE TeOMETpUYecKre GUrypsl u
KOH(pUrypauuu, ciMMeTpudHble Gpurypsl. [10s1630BaThCsl FeOMETPUUECKUMU TOHATHIMHU:
PaBEHCTBO (PUTYp, CUMMETPHS, UCIIOIB30BATH TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh
CUMMETPHH, LIEHTp cuMMeTpuH. HaxouTh BEITMUMHBI YITIOB U3MEPEHUEM C ITOMOIIBIO
TPaHCIOPTHUPA, CTPOUTH YIJIbl 33JaHHON BEJIMYMHBI, TI0JIb30BATHCS MPH PEIICHUH 3a1a4
IpasyCHOM MEPOH yIJIOB, paclO3HABaTh HA YEPTEkKaAX OCTPBIN, IPSAMOH, pa3BEPHYTHIN U TYNON
yIIIbl. BEIUKUCIATE ATMHY JIOMaHOH, IEpUMETP MHOTOYTOJIbHHUKA, TOJIB30BAThCS €INHUIIAMU
U3MEPEHUSs IJIMHBI, BEIPAXXKATh OJHHU €AMHUIBI U3MEPEHUS JUTMHBI Yyepe3 Apyrue. HaxonuTs,
UCTIONB3YS YePTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMsI TOUKAMHU, OT TOUKH JI0
IpAMOM, JJIMHY MMYTH Ha KBaJpaTHOM ceTKe. BeIYMCcaaTh miomaas GUryp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, HCIIOJIb30BaTh pa30UeHUe Ha MPSMOYTOJIbHUKH, HAa paBHbIE (QUTYPHI,
JOCTpauBaHME JJ0 NPSAMOYTOJIbHUKA, TI0J1b30BAaThCSl OCHOBHBIMU €IMHUIIAMU U3MEPEHUS
IUIOINAAM, BBIpaKaTh OJHU €IMHUIIBI U3MEPEHMSI IUIOIIAHN Yepe3 Apyrue. Pacno3HaBaTh Ha
MOJIENSAX U N300paKEHHUIX TUpaMHy, KOHYC, HIMJIMHJP, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEpTKa. M300pakaTh Ha Ki1eT4aToil Oymare



IPSIMOYTOJIbHBIN Mapauienenumnes. Berauciars 00bEM IpsIMOYTOJILHOTO Tapasliesenurea,
Ky0a, 0JIb30BaThCs OCHOBHBIMH €IMHUIIAMU U3MEpEeHUs 00bEéMa; Perars HeclnoKHbIC 3a1a4n
Ha HaXO0XKJIEHUE T€OMETPUUECKUX BEJIMYMH B IPAKTHUECKUX CUTYaIUIX.

[TpenMeTHBIE pe3yabTaThl OCBOECHUS TPOrpaMMbl y4eOHOT0 Kypca K KOHIy 00ydeHus B 7 Kiacce:

Yucna u BIYMCIEHNS BBINOMHATH, cOUeTas yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(METHUECKHUE
JEUCTBUS C pallMOHAIBHBIMU YHciaaMu. HaxoIuTe 3HaYEHMsI YUCIIOBBIX BBIPAKCHUM, TPUMEHSITD
pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BHIYMCIICHUS 3HAUEHUH TPOOHBIX BBIPAKCHHIA,
coJiepKalx OOBIKHOBEHHBIE U AecATUUHbIE Apo0u. [lepexoauTs oT 01HON (OPMBI 3aITUCH
qrcen K Ipyroi (mpeoOpa3oBbIBaTh AECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTU B OECKOHEYHYIO IECATHUHYIO 1po0b). CpaBHUBATH U yIIOPSAI0YHBATh
panuoHanbpHble yncaa. OKpYIIATh YKciia. BITONHATE NPUKUIKY U OLICHKY pe3yJibTaTa
BBIUNCJICHUM, OLICHKY 3HAYEHUH YHCIIOBBIX BBIPDAKEHUMN. BBIONHATE NENCTBUS CO CTEIICHIMH C
HaTypaJIbHBIMU NOKa3aTeIIMU. [ [pUMEHATh IpU3HAKU ACITMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN
HaTypaJIbHBIX YMCeNl Pemars npakTMKO-OpUEHTUPOBAHHBIC 3a1a4H, CBA3aHHBIE C OTHOIIECHUEM
BEJIMYMH, IPONOPLIUOHAIBHOCTHIO BEIMYHH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YIbTATHI
peuieHus 3a1a4 ¢ y4€TOM OrpaHU4YECHUM, CBA3aHHBIX CO CBOMCTBAMM PaCCMATPUBACMBIX
00BEKTOB.

Anrebpanueckue BoipaxkeHus lcmonb30BaTh anredpandecKyro TEPMUHOJIOTHIO M CUMBOIIUKY,
IPUMEHSTH €€ B IpoLiecce OCBOSHHsS yueOHOTro Matepuana. HaxoauTs 3HaYeHnss OyKBEHHBIX
BBIPQ)KEHU MPH 3a/JaHHBIX 3HAYCHUSAX NTEPEMEHHBIX. BBIMOIHATE MpeoOpazoBaHus LIETO0Tr0
BBIPQ)KEHUS] B MHOTOWICH IPUBEJCHUEM MOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BEINOIHATE YMHOKEHHE OTHOYIIEHA HA MHOTOYIEH ¥ MHOTOWJIEHA HA MHOTOWIEH, IPUMEHSATh
(opMyIbl KBaipaTa CyMMBI U KBajipaTa pasHOCTH. OCYIIECTBIATh Pa3/I0K€HHE MHOTOWIEHOB Ha
MHOXHTEH € TIOMOIIbIO BBIHECEHUS 32 CKOOKHU OOILEro MHOXKUTES, TPYIITHUPOBKH CIIaraeéMblX,
IpUMeHEeHHs (OpMYJI COKPALIEHHOTO YMHOXKeEHUs. [IpuMensaTs npeoOpa3oBaHUsl MHOTOYJIEHOB
JUISL PEILICHU PA3IMYHBIX 3aJa4 U3 MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PCAIbHOM NPAKTUKH.
Hcnonp3oBaTh CBOWCTBA CTENCHEN C HATYypalbHBIMU MOKA3aTEISIMU AJIsl IPEOOpa3OBaHMS
BBIPAXKEHUI.

YpaBHEHUs U HEpAaBEHCTBA Pemiars JIMHEWHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSIS
IIpaBUJIa IEPEX0/Ia OT UCXOAHOTIO YPaBHEHUS K PaBHOCUIbLHOMY eMy. IIpoBepsiTh, siBiseTCs n
YHCII0 KOpHEM ypaBHeHUs. [IpuMeHsaTh rpaduyeckre METOIb! IPU PEIIeHUH JTUNHEWHBIX
ypaBHeHHI U ux cucteM. [TonGupats mpuMepsl map Yyuces, ABISIONIMXCS pellieHueM JTMHEHHOTO
ypaBHEHHS € ABYMsI TepeMeHHBIMU. CTPOUTH B KOOPIMHATHOW TNIOCKOCTH IpauK JTMHEHHOTO
YpaBHEHHUS C ABYMS MIEPEMEHHBIMU, MOJIb3YSICh IPaQUKOM, IPUBOAUTH TIPUMEPHI PELLICHUS
ypaBHeHUs. PemaTte cucteMspl IByX JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku. COCTaBIIATh U PeIIaTh JIMHEMHOE YpaBHEHUE WIIH CHCTEMY JTMHEHHBIX YpaBHEHUN
10 YCJIOBHIO 33/1a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4y ITOJTyYEHHBII
pe3yibTar.

Oyaknun M300pakath Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YUCIIOBBIE MPOMEXKYTKU Ha
anreOpanyeckoM si3bike. OTMeuyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH T10 33/1aHHBIM
KOOpJAWHATaM, CTPOUTh rpaduku TMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIUHU y = [X|.



OnuceIBaTh € MOMOIIBIO QYHKIMH U3BECTHBIC 3aBUCHMOCTH MEXK/y BEIMYNHAMU: CKOPOCTH,
BpEMs1, pacCTOSTHUE, IIeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM
pabotel. Haxoaute 3Hauenue GpyHKIMM 1o 3HaYeHUIo e€ aprymenTa. [lonumats rpaduyeckuii
Croco0 MpeACTaBIeHUs M aHAIM3a HHPOPMALIUHY, U3BJIEKAaTh U HHTEPIPETUPOBATH HHPOPMALINIO
U3 Tpah)MKOB PEANBHBIX MIPOIECCOB M 3aBUCHMOCTEH.

[TpenmMeTHBIE pe3yabTaThl OCBOECHUS TPOrpaMMBbl yueOHOT0 Kypca K KOHIy o0ydeHus B § Kiacce:

Uucna u Belunciienus: lcnons3oBaTh HauanbHbIE IPEICTABICHUS O MHOXKECTBE
JeMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHHS U BRIYUCICHHIA, 1300paxarh
JICHCTBUTEIIbHBIC YKCIIAa TOUKAMU HA KOOPAMHATHOM IIpsiMOil. [IpuMeHsTs noHsaTHe
apru(METHUECKOT0 KBapaTHOTO KOPHS, HAXOJUTh KBAJPaTHbIC KOPHH, UCIIONIB3YS PU
HEOO0XOIMMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeOOPa30BaHuUs BBIPAKEHUH, COACPIKALLNX
KBaJ[paTHbIE KOPHH, UCTIONIb3Ys CBOMCTBA KOpHEH. Mcrionb30BaTh 3anucu OOJIBIIMX U MaJIbIX
Yrces ¢ TOMOIIBIO AECATHUHBIX Ipo0Oeii u creneHei uncna 10.

Anrebpanyeckue BelpaxkeHus: [IpUMEHSATh MOHATHE CTENIEHU C LIENBIM [T0Ka3aTeIeM, BBIIOTHATh
npeoOpa3oBaHus BBIPAXKEHHI, COIEPIKALUX CTENEHH C LIEIbIM NToKa3aTeneM. BhImoaHATh
TOKJIECTBEHHBIEC TPEOOPA30BaHNUs PALIMOHANBHBIX BRIPAKEHUI HA OCHOBE MPaBHJI JCHCTBHI HaJ
MHOTOYJICHAMH U anredpandeckumMu aApoOsMu. PackianpiBaTh KBapaTHBIN TPEXUIEH Ha
MHOKUTENH. [IpUMeHSITh TpeoOpa3oBaHusl BBIPAXKEHUHN IS PEIICHUS Pa3INIHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX TPEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHMs U HepaBeHCTBa Pemars TuHENHbIE, KBaPATHBIC YPABHEHUS U PALIMOHAJIBHBIE
YpaBHEHUs, CBOAIINECS K HUM, CUCTEMBI JABYX YPaBHEHUU C ABYMs niepeMeHHbIMU. [IpoBoauTh
IIPOCTEUIIINE UCCIEA0BAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux MpecTaBIeHUH (yCTaHABIUBATh, UMEET JIM ypaBHEHHUE WM CHCTEMa YpaBHEHHH
peIIeHHs, €ClIi UMEET, TO CKOJIbKO, U Ipoydee). [lepexoauTs oT ciioBecHO# (popMyTupoBKU
3a7iauy K e€ areOpandeckoil MOJIENU C TOMOILBIO COCTaBJICHUS] YPABHEHUS MU CUCTEMBbI
YPaBHEHHI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4X MOJIy4YE€HHBIH PE3yJIbTaT.
[TpyuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOM MEPEMEHHON U X CUCTEMBI, 1aBaTh rpa)uuecKyr0 WILTFOCTPALHIO
MHO’KECTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

Oynkuun [loHMMaTh ¥ UCTIONB30BATh (PYHKIIMOHAIBHBIC TIOHSTHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHS ), ONIPEACIIATh 3HAaUCHHE (PYHKITUU TT0 3HAYCHUIO apryMEHTa,
oTpeneNaTh cBoicTBa PyHKIUH 10 €€ rpaguky. CTpoUTh rpadUKu JIEMEHTAPHBIX (GYHKIUH
BHma: y=/Ax,y=x2,y=x3,y=1x,y =|x|, onmuchIBaTh CBOICTBA YHCIOBOH (YHKIIHH 110
e€ rpaduxy.

I'maBa 1 «IIpocreiimme pynxkuun. KBagparusie KopHm».
Yuenux nayuumcs:
1) IIOHUMATh U HCIIOJIB30BaTh (byHKLII/IOHa.HBHBIG IIOHATHUA U A3BIK (TepMI/IHBI, CHUMBOJIMYECCKHUC
0003HaYCHMS ),
2) cTpouTh rpaduKy JIEMEHTAPHBIX (PYHKIUI; HCCIeq0BaTh CBOMCTBA YMCIOBBIX (DYHKIMHA Ha
OCHOBE M3Y4€HUS MOBEACHUS UX I'paHKOB;



3) noHuMaTh QYHKIHUIO KaK BaXKHEHUIITYI0O MaTEMaTHYECKYIO0 MOJEIb JJIsl OUCAHUs IPOLIECCOB U
SIBIICHUW OKPYXAIOMIETO MHpa, NPUMEHATh (DYHKIHMOHAIBHBIN S3bIK Ui ONHCAHHS W
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXYy (PU3NUECKUMU BETUYMHAMH.
Buvinyckuux nonyuum 603mMoACHOCHb HAYYUMBCAL:
4) TPOBOIUTH HCCICIOBAHUSA, CBS3aHHBIC C M3YYCHHEM CBOWCTB (PYHKIIUHA, B TOM YHCIIE C
UCIIOJIb30BAaHUEM KOMITBIOTEpA; Ha OCHOBE Tpa(UKOB HM3Y4YEHHBIX (DYHKIUH CTpouTh Oojee
CIOXHbIE TpaduKH (KYyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY TOUKAMHU
UT.I.);
5) wucnonbp3oBaTh (YHKIMOHANBHBIE MPEACTABICHUS M CBOWCTBA (YHKUMN i pelieHus
MaTeMaTUYECKUX 3aad U3 pa3IMuHbIX pa3/ieioB Kypca.

I'naBa 2 «KBagpaTHble 1 pallMOHAJIbHbIE YPABHEHUS.
Yuenux nayuumecs:
1) pematb OCHOBHBIC BHIBI PAIMOHAIBHBIX YPAaBHEHUU C OJHON MEPEMEHHOM, CHCTEMBI JBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;
2) moHMMAaTh YpaBHEHHE KaK BaXHEUIYI0 MaTEMaTHUECKYIO MOJENb AJIs ONMUCAHUS U U3y4eHUs
pa3Ho00pa3HBIX peabHBIX CUTYAIMH, pelaTh TEKCTOBBIC 3aaUl aJreOpandeckuM METOIOM;
3) mpuMeHsTh rpauueckue MpeAcTaBICHUS AJIs UCCIEIOBaHUS ypaBHEHHi, HCCIeIOBaHUS U
pELIEHNs CUCTEM YpaBHEHUH C JBYMsI IEPEMEHHBIMU.
Buvinyckuux nonyuum 603mMoxicHOCMb.!
4) oBnaAeTh CHelMAIbHBIMM IPUEMaMU pELICHUS YpaBHEHHM M CUCTEM ypaBHEHHUM; YBEPEHHO
IMPUMEHSITH almnapar ypaBHEHUHN JJIs pelIeHUs] pa3HOOOpa3HbIX 3aJa4 U3 MaTeMaTHKH, CMEKHBIX
IPEIMETOB, IPAKTUKU;
5) npuMeHsTh TpaduvecKre IpeCTaBIeHUs ISl UCCIeA0BaHUs YPaBHEHHM, CHCTEM YpaBHEHUH,
coJepKanx OykBeHHbIe K03 PUIIUEHTHI.

I'naBa 3 «J/IuneitHasi, KBaaApaTUu4YHasi M IPOOHO-IMHeHAS QYHKIIUN»
Yuenux nayuumcs:
1) moHMMaTh M KCIOJIb30BaTh (YHKIIMOHAJIbHBIE TIOHATHUS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYCHHUS );
2) ctpouTh rpadMKH AIEMEHTAPHBIX (DYHKIIMI; UCCIIEIOBAaTh CBOMCTBA YMCIOBBIX (PYHKIIUU HA
OCHOBE M3YYEHUS MOBEACHUS UX I'PaHKOB;
3) noHuMaTh QYHKIUIO KaK BAXKHEHUITYI0O MaTEMaTHUECKYIO0 MOJIEJb JJIsi OUCAHUs IPOLIECCOB U
SIBIICHUW OKPYXAIOMIeTO MHpa, NPUMEHATh (DYHKIMOHANBHBIM S3bIK JJII ONHCAHHS W
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXY (PU3NUECKUMH BETUYMHAMH.
Buinycknux nonyuum 603mMoACHOCb HAYYUMBCAL:
4) TPOBOJIUTH HCCIICIOBAHUA, CBS3aHHBIC C M3YYCHHEM CBOWCTB (DYHKIIUHA, B TOM YHCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE Tpa(UKOB HM3YYEHHBIX (DYHKIUH CTpouTh Oojee
CIOXHBIE TpaduKH (KYyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY TOUKAMHU
UT.I.);
5) wucnonp3oBaTh (YHKIMOHAIBHBIE MPEACTABICHUS M CBOWCTBa (YHKUMN i pelleHus
MaTeMaTUUYECKUX 3aad U3 pa3IMuHbIX pa3/ieoB Kypca.

I'nmaBa 4 «CucreMbl pAMOHAJBHBIX YPABHEHUID)
Buinycknux nayuumcsi:
1) pemaTb OCHOBHBIE BBl PAllMOHAJIBHBIX YPABHEHHM C OJHOW NEPEMEHHOH, CUCTEMBI ABYX
YPaBHEHMH C IByMsI IEPEMEHHBIMU;
2) NOHMMAaTh YpPaBHEHHE KaK BaXHEUIYI0 MaTEMaTUYECKYIO MOJENb AJIs ONUCAHUS U U3yUEHUs
pa3HOO00pa3HbIX peallbHBIX CUTYAILM, pelIaTh TEKCTOBBIE 3aaUl aIreOpandyeckuM METOI0M;
3) mpuMeHsTh rpaduuecKkue MPEeACTABICHUS I UCCICIOBAHUS ypaBHEHHH, MCCIEIOBAaHUS U
pELIeHHs CUCTEM YPaBHEHHM C IByMsI IE€PEMEHHBIMHU.
BvinyckHux noayuum 603M0NCHOCHb:
4) oBnajeTh CHeLUANbHBIMUA NMPUEMAaMHU PELICHHUsS YPAaBHEHUI U CUCTEM ypaBHEHH; YBEPEHHO
IPUMEHSTH anmnapaT YpaBHEHUH Ui pelIeHns pa3HooOpa3HbIX 3a7a4y U3 MaTEMAaTUKU, CMEXHBIX



MPEIMETOB, MIPAKTUKU;

5) npuMeHsTh rpaduyeckue npencTaBIeHs A UCCIeI0OBaHNs YpaBHEHHH, CUCTEM YpaBHEHUIH,

coJiepkamux OyKBeHHbIC KOA(DPHUITUEHTHI.

Tabmuna Nel
I'maBa Tema KoauuectBo | B Tom JlonmonHe
4acoB 4ucle, HUE K
KOHTP. rJ1aBe
pabor
IoBTOpeHue 3
ITpocreitmue Gynkiuu. KBagpaTHeie KopHH 22 2
KBanpaTHble 1 palluOHAJIbHBIE YPaBHEHUS 27
JluneitHast, KBapaTU4HAs U APOOHO-TMHEHHAS 23 1
byHKIHHA
4 CucreMsbl pallMOHaJIbHBIX YPABHEHUM 19 1
IToBTOpEHME 8 1
HUTOIo 102

Conep:xkanue y4eOHOT0 nmpeamera

I'naBa 1 «IIpocreiimme pynxkuun. KBagparuoie KOpHmw». (22 4)

Dynxyuu u pagpuxu.

UucnoBbie HepaBeHCTBa. MHoxecTBa umcen. Dynkuus, rpapuxk QyHkumu. OyHKIUN
y=X, y=x2, y=1/X, uX cBoiicTBa 1 TPadHKH.

OcHOBHast 1€ - BBECTM NOHATUS GYHKUMH U e€ rpaduka, H3y4UTh CBOICTBa
MpoCcTeUIuX QYHKIHUA U UX TpaduKy.

B nmanHOI Teme paccMaTpuBAarOTCS CBOMCTBAa YMCIIOBBIX HEPABEHCTB, HM300pa)keHUE
YHCJIOBBIX MPOMEXYTKOB Ha KOOPAMHATHOM OCH, BBOJATCS MOHATUS QYHKIMU U e€ rpaduka,
MOKa3bIBAIOTCS MpPHUMEpbl NpocTeHmx (yHKIMHA, WX cBoWcTBa U Tpaduku. Ilpu
JIOKa3aTeJIbCTBE CBOMCTB (DYHKIIMHA MCIOJIB3YIOTCSI CBOWCTBA HEpaBeHCTB. Ha MHTyHTHBHOM
OCHOBE BBOJIATCSI MOHATUS HEMPEPBHIBHOCTH (YHKIMM M Tpaduka (YHKIMH, UTpAIOIINe
BaYXHYIO POJIb IIPH JOKA3aTEJIbCTBE CYIECTBOBAHUS KBAPATHOIO KOPHS U3 MOJIOKUTEIBLHOTO
4ucna.

Keaopamuvie kopHu.

KBaapatHeiii  kopeHb. ApudMeTHYECKHUd KBaJApaTHBIH KOpeHb. [IpuOmmkeHHOE
BBIYUCIICHHE KBaJIpaTHBIX KopHei. CBoiicTBa apudmMeTHUecKux KBaJIpaTHBIX KOPHEM.
[IpeoOpa3zoBanue BeIpaKEHUH, COIEpKAIMUX KBAAPATHBIE KOPHH.

OcHoBHasl 1IeTb - OCBOUTH TIOHATHE KBAJIPATHOTO KOPHS ¥ apU(METHIECKOTO KBaIPATHOTO
KOpHsI; BBIpaOOTaTh yMEHHE NPeoOpa3OBbIBaTh BBIPAKEHHUS, COJEP)KAIME KBaJIpaTHbIE
KOPHHU.

Cy1ecTBoBaHUE KBaIPaTHOI'O KOPHS U3 MOJIOKUTEIBHOTO YMCIIa MIOKA3bIBAETCS ¢ OIIOPOH
Ha HeNpepbIBHOCT rpaduka GpyHKkuu y=x>. IloquepkuBaeTcs pasHUIA MEKIY CIOBECHBIM
OIpeIENIEHHEM KBAIPATHOTO KOPHS M3 HEOTPHIATEILHOTO YUCiIa a M 0003HAUEHHEM +/a; 110
ONPEJIETICHUIO €CTh JIBa KBAJIPATHBIX KOPHS W3 MOJOXHUTEJIBHOIO YKCia a U TOJIbKO TOT U3
HUX, KOTOPBIH MOJIOKKUTENEH, 0003HaYaeTcst /@, a Apyroii o6o3HadaeTcs -/ a.

OCHOBHOE BHUMAHHME YACISAETCA HW3YYCHHIO CBOMCTB KBAJpaTHBIX KOPHEHM U HX

UCTIOJIB30BAaHUIO Ul TPeoOpa3oBaHUsl BBIPAKEHUU, COJCPXKAIIMX KBaJpaTHbIE KOPHH.
VYyamuecss NOJKHBI OCBOMTH BBIHECCHME MHOMKHMTEIS M3 —IIOJ 3HAKOM KOPHs, BHECEHHUE




MHOXKHUTEISI TT0J] 3HaK KOPHsI U OCBOOOXKICHHE IPOOH OT MPPallMOHAIHHOCTH B 3HAMEHATEIIS
B [IPOCTHIX CIIy4asiX.

I'naBa 2 «KBaapaTHble 1 palluoOHAIbHbIC YPABHEHUs». (27 1)

1. Ksaopammuvie ypasneHus.
KBanpatusiii  TpexwieH. KsampatHoe ypaBHenue. Teopema Buera. Ilpumenenue
KBaJPaTHBIX YPaBHEHUN K PEUICHUIO 3a]au.
OcHoBHast 1lelb — BbIPa0OTaThb YMEHHUs pellaTh KBaJpaTHbIE YpaBHEHUS U 3a/ayH,
CBOJSIIIMECS K KBAJAPATHBIM YPABHEHUSIM.
B nauane u3ydyeHus TeMbl paccMaTpUBAETCs KBAJpaTHBIM TpexulieH, paccMaTpPHUBAIOTCS
YCIIOBHS, TPU KOTOPBIX €ro MOXKHO pa3liOKUTh Ha MHOXUTENIH. BBOJSATCA MOHSTHE
KBaJIpaTHOTO YPaBHEHUS M €T0 KOPHS, PACCMAaTPUBAIOTCS CIOCOOBI PEIIEHUs KBaApPaTHOTO
YpaBHEHUS W €r0 KOpHS, PacCMAaTPUBAIOTCS CHOCOOBI PEHICHHs] HEIMOJHOTO KBaJpaTHOTO
ypaBHEHHUS, KBaAPATHOTO YpaBHEHHs OOIIEero BUAa, MIPUBEICHHOIO KBAAPATHOTO ypaBHEHUS.
Jloka3eiBaeTcs Teopema Buera (mpsimMas W oOpaTHasi), paccMaTpUBAETCs MPUMEHEHHE
KBaJIpaTHBIX YPaBHEHUH ISl pEIIeHUs 3a/1a4.

2. Payuonanvnvie ypasnenus.

PaunonansHoe ypaBHeHue. bukBanpaTHoe ypaBHeHHe. Pacnajaromieecs ypaBHEHUE.
YpaBHeHUe, 0/IHa 4YacTh KOTOPOTo — anredpandeckas Apo0b, a ipyras paBHa HyJto0. Pemenue
3a/1a4 ¢ IOMOUIBIO PALlMOHAIBHBIX YPAaBHEHUH.

OcHoBHast 1enb - BbIPAOOTaTh YMEHHME pEllaTh pPAlMOHANbHBIE YpaBHEHHS W
MCIIOJIb30BAaTh UX VISl PEILICHUSI TEKCTOBBIX 3a/a4.

BBonuTcs  MOHATHE — PAllMOHAIBHOIO  YPABHEHUS,  PAacCMaTpPUBAETCs  4acTo
UCTIOJIb3yeMble BUBI PAllMOHAIBHBIX ypaBHEHHMH: OHMKBajapaTHOe, pacragarouieecs (oxHa
YaCThb YpPaBHEHUS- IPOU3BEICHUE HECKOJBKUX MHOXKUTEJIEH, 3aBUCAIIMX OT X, a JApyras
paBHa HYJIO), ypaBHEHHE, OJHA YacTh KOTOpOro- aireOpanyeckas ApoOb, a Apyras paBHa
HYJIIO; PACCMaTPUBAETCSl MPUMEHEHHUE PAllMOHAIBHBIX YPABHEHUMN ISl PEIICHUS] TEKCTOBBIX
3az1ad.

[Ipu pemieHuM panUOHANBHBIX YPAaBHEHMM, COJEpKalIMX aureOpandeckyio ApoOb,
ypaBHEHHE HE YMHOXAETCsl Ha BHIPAXKEHUE C HEU3BECTHBIM, a MIpeodpa3yercsi K ypaBHEHHUIO,
0JIHA YaCTh KOTOPOT0- ajredpanveckas 1podk, a Ipyrasi paBHa HYJIIO.

I'naBa 3 «/Iuneitnass u kBagpaTuyHass yHkuumw» (23 4)
1. Jlunetinas ¢ynxyus.

[IpssMass mpomopuHMOHaNbHAsS 3aBUCHUMOCTh, Tpaduk Gyaknuun y=kx. Jluneinas
¢ynkuus u e€ rpagux. PaBHOMepHOE IBUKEHUE.

OcHOBHas 11€JTb - BBECTH MOHATHE MPSMOHN MTPOTIOPIIMOHATBHON 3aBUCUMOCTH (()yHKITHS
y=kx) u nuHelHOW QyHKIMH; BHIpabOTaTh yMEHHE peliaTh 3a7aul, CBSI3aHHbIE C rpaduxkamu
9TUX QYHKIIHH.

Pacimmputs kpyr wu3ydaembix (YHKIUH, PAacCMOTpPEB IOCTpOeHHE TpaduKoB — C
MOMOIIbI0 TIepeHoca. PaccMmarpuBaeTcsi 4acTHBIA Ciydald JUHEHHON (YHKIUHM — TpsMmast
MPOIMOPIMOHANIbHAS 3aBUCUMOCTb, HCCIENYETCSI PACTIONOKECHHE MPSIMON B 3aBUCHUMOCTH OT
yIIoBOro  KOo(QuIUeHTa, pewmarTcs  TpaJAULMOHHBIE  3aJayd,  CBSI3aHHBIE C
MPUHAJJISKHOCTIO TpaduKy 3aJaHHBIX TOYEK, 3HAKOM (DYHKIIMU U T.M. BBOAWUTCS MOHSTHE
JTUHEHHON (PYHKIIMH, paccMaTpuBaeTcs Crocod MocTpoeHUs rpaduka JTMHEHHON (QYHKIIMH
U3 COOTBETCTBYIOMIETO rpaduka MpsMoii MPOopHHOHATBHOCTH. [Ipu 3TOM paccMaTpuBaeTcs
nepeHoc rpaduka mo ocsiM Ox m Oy. OgHAKO OCHOBHOHM CHOCO0 TOCTpoeHHus rpaduka
(GYHKIUY SIBISIETCS TOCTPOCHHE MPSIMOM IO IBYM TOYKaM.

2. Ksaopamuunas gyuxyusi.



KBagparnunas ¢ynkmus u e€ rtpaduk. (YpaBHeHHE TpsIMOW. YpaBHEHHE OKPYKHOCTH.
[Toctpoenue rpadukoB QyHKIHI, CoaEpKALUX MOTYJIb).

OcHOBHas 11e/Ib — U3YYUTh KBAJPAaTUUHYIO (QYHKIHIO U €€ rpauk; BeIpaboTaTh yMEHUE pelIaTh
3a[auu, CBSI3aHHbIE C TPAPUKOM KBaPaTUIHONU (DYHKIIUH.

B Hauane TeMbl paccMaTpuBaeTcs pyHKIua y=ax’ (uis a>0, a#0) u GopMynIupyroTcs eé
cBoiicTBa. O6palaeTcs BHUMAHUe, uTo rpaduk GyHKIHN y=a(X-Xo)’+ yo MOIydaeTcs HepeHOCoM
rpaguka GYHKIMM y=ax’, 4TO MOKa3bIBACT B3aMMOCBSA3b MEXJy YAaCTHBIM M OOIIMM CIydasMu
KBaJpaTH4HOW (pyHKIMH. BonbIIoe BHUMaHUE yaeseTcs OCTPOCHUIO rpaduka KBaJpaTHIHOM
(GYHKIMM 110 TOYKAM C BBIYMCIICHHEM a0CIMCChl BepIIMHBI mapaboisl.Paccmorpenue rpaduka
JBIDKEHUS Teja B IOJIe MPUTSDKEHHs 3eMIM JaeT MPHUMEP MEXKIPEIMETHBIX CBA3eH MExXIy
MaTeMaTHUKOW M (PU3MKOH, YTO MO3BOJISIET IOKA3aTh INPUMEHEHUE M3Yy4aeMOro Marepuaia Ha
npuMepe 3a1ad ¢ (PU3NYECKHM COJICPKAHUEM.

1.

I'nmaBa 4 «CucreMbl paMOHAJIBLHBIX YpaBHeHHiD» (19 4)

Cucmembl payuoHaIbHbIX YPAGHEHUI.

CucreMbl pallMOHAIBHBIX ypaBHEHHI. CUCTEMbl YPAaBHEHU NIEPBOM U BTOPOM CTEIIECHH.
Pewenne 3amad mpu NMOMOIIM CHCTEM YPaBHEHHUM IIEPBOM M BTOPOM CTEIEHH, CHUCTEM
palMOHATBHBIX YPABHEHUM.

OcHoBHas 11e7b — BBIpa0OTaTh YMEHHUE pelIaTh CUCTEMbI YPaBHEHUH NEPBOil M BTOPO
CTEIECHH, CUCTEMBI PALIMOHAJIBHBIX YPABHEHUH, 3a1a4H, IPUBOASIINE K TAKUM CUCTEMAM.

B nanHOlf TeMe BBOJATCS MOHATUS CUCTEMBI PAllMOHAJIBHBIX YpaBHEHUI, €€ pELICHMUS.
Crnenyer oOpaTUTh BHUMaHUE, YTO MHOTHE OIPECIICHUS U IPUEMbI AEHCTBUI € CUCTEMaMU
YpaBHEHUI U3BECTHBI U3 Kypca 7 Kiacca.

2. I'paghuyeckuii cnocob pewenusi cucmem ypagHeHUll.

I'paduueckuii croco0® pemieHus CUCTEM ABYX YpPaBHEHUU C JBYMs HEU3BECTHBIMHU U
HCCIICIOBAHUSL CUCTEMBl JIByX YPAaBHEHHH IIEPBOM CTENEHU C JBYMS HEU3BECTHBIMH.
Pemenue cucreM ypaBHEHU U ypaBHEHHUH U TpadUUECKUM CIIOCOOOM.

OcHoBHas 1Ielb — BBIPAOOTaTh YMEHHUE peliaTh CUCTEMbl yYpaBHEHUW M YypaBHECHUS
rpauIeCcKUM CIIocoOOM.

I'paduueckuit crnoco® pemieHus CUCTEM YpaBHEHUH paccMaTpuBaeTcs s JBYX
ypaBHEHUH TEPBOW CTEMEHU C ABYMS HEM3BECTHBIMH, JIJII CUCTEMbl YPAaBHEHUW MEPBOM U
BTOPOW CTENEHH W NMPHUMEPHl pEIIeHUs ypaBHEHUH rpaduueckuM crocodbom. BeposTtHOCTh
coObITus. [lepecranoBKkH, pa3mellieHue, COUETaHUE.

IHoBTOpenue. (8 4)
O06o0menre U cucTeMaTr3alus 3HAaHU K MOJTyYEeHHBIX YJallluMHUCS B 8 Kiacce.
KaneHpapHo- TemaTuyeckoe niaHMpPOBaHUE
Ne Ha3sanue pa3agena, TeMbl ypoKa. Koa-Bo | Koa- Jara DJIeKTPOHHBIE
YpPOKa 4acoB BO NpPOBeAeHUsA (uudpossie)
K/ o0pa3oBaTebHbIE
P Mhnan daxr P
pecypchl
IloBTOpEeHME 3
1 Penrenne cucreM NMHENHBIX ypaBHEHUI 1 https://resh.edu.ru
2 ®opMyITbl COKPAIEHHOTO YMHOKEHUS 1 https://resh.edu.ru
3 Bxopanas koHTponbHAs paboTa 1 1
I'nasa 1. llpocreiimme pyHkuun. 22



https://resh.edu.ru/
https://resh.edu.ru/

KBajgpaTHble KOpHH.

4 UucnoBble HEpaBEHCTBA 1 www.school-
collection.edu.ru
5 UucnoBble HEpAaBEHCTBA, UX CBOMCTBA 1 www.school-
collection.edu.ru
6 Koopnunartnas ocb. Moaynp uncina. 1 https:/www.yaklass.r
u
7 MHoxecTBa Uncell 1 https://www.yaklass.r
u
8 JlexapToBa cucreMa KOOpAMHAT Ha 1 https://resh.edu.ru
IIJIOCKOCTH
9 [onstue pyHkumun 1 https://www.yaklass.r
u
10 CriocoOwl 3a1aHust QYHKITUH 1 www.school-
collection.edu.ru
11 [onsTre rpaduka QyHKIMN 1 https:/resh.edu.ru
12 Oynkuus y=x u e€ rpaduk 1 https://resh.edu.ru
13 DyHKIEA y=X> 1 https:/resh.edu.ru
14 I'padux pynxuum y=x> 1 https://resh.edu.ru
15 Oynknus y=1/x 1 https://resh.edu.ru
16 I'paduk pyrknum y=1/x 1 https://resh.edu.ru
17 KonmponbHasi paboma Ne1 no 1
meme «®PyHKYUU U 2paghuKku»
18 [TonsiTue KBagpaTHOTO KOPHS 1 https://www.yaklass.r
u
19 ITonsTre KBagpaTHOrO KOPHS 1 https://www.yaklass.r
u
20 ApudmMeTnIecKuii KBaJpaTHbI KOPEHb 1 www.school-
collection.edu.ru
21 Haxoxnenue apudmernueckoro 1 https://www.yaklass.r
KBaJIPaTHOTO KOPHS u
22 CaoiicTBa apu(METHUECKUX KBAJAPATHBIX 1 https://www.yaklass.r
KOpHEH u
23 CaoiicTBa apu(METHUECKUX KBAJAPATHBIX 1 https://www.yaklass.r
KOpHeM u
24 KBanpaTHblii KOpeHb U3 1 https:/resh.edu.ru
HATypaJIbHOT'O YUCIIA
25 KoHmponbHasi paboma Ne2 no 1
meme «KeadpamHbie KOPHU»
I'naBa 2. KBaapaTHblie u 27
pPauMoOHAJIbHBbIC YPABHEHHUH.
26-27 | KBagpaTHbiii TpéxuiieH 2 https://resh.edu.ru
28-29 | IlonsiTre KBaAPAaTHOTO YpaBHEHUS 2 https://resh.edu.ru
30-31 | HenosHoe kBaspaTHOE ypaBHEHUE 2 www.school-
collection.edu.ru
32-33 | Pemenue kBaApaTHOTO ypaBHEHUS 2 www.school-
o01ero Bua collection.edu.ru
34-35 | IIpuBenénHoe KBajpaTHOE ypaBHEHUE 2 www.school-
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36-37 | Teopema Buera 2 https://resh.edu.ru
38-39 | [Ipumenenne KBaAPATHBIX YPABHEHUN K 2 https://resh.edu.ru
PCLICHUIO 3a/1a4
40 KoumposnbHasi paboma Ne3 1
«KeadpamHbie ypagHeHuUs1»
41 [ToHsiTHE pallMOHAIIBHOTO YpaBHEHUS 1 https:/www.yaklass.r
u
42-43 | bukBajgpaTHOe ypaBHEHHUE 2 https:/www.yaklass.r
u
44-45 | Pacnanaroneecs paBHEHUE 2 https://resh.edu.ru
46-47 | YpaBHEeHUE, OJIHA YACTh KOTOPOTO 2 https://resh.edu.ru
anrebpanueckas 1podb, a Apyrasi — HyJb
48-49 | Peuenue paunoHaIbHBIX YPAaBHEHUM 2 www.school-
collection.edu.ru
50-51 | Pemenue 3a1a4 ¢ MOMOIIbIO 2
paLMOHATBHBIX YPaBHEHHUI
52 KoHnmponbHasi paboma Ne4 no 1
mewme «PayuoHanbHbie
ypasHeHuUs1»
I'naBa3. ®yukuuun y=kx+b, 23
y=ax2+bx+c, y=k/(x-x0)+y0
53-54 | [Ipsmast mponopLHuOHATIBHOCTh 2 https://resh.edu.ru
55-56 | I'paduk pyHKIUN y=KX 2 https:/resh.edu.ru
57-58 | Jluneiinas ¢pynkuuns u e€ rpaduk 2 https:/edu.skysmart.
u/
59 [Moctpoenue rpadhukoB TUHEHHON 2 https://edu.skysmart.
GyHKIMHT /
60 PaBHOMEpHOE NBMKEHNE 1 https://resh.edu.ru
61 Oynkuusa y=[x| u e€ rpaduk 1 https://resh.edu.ru
62-63 | @ynkuus y=ax* (a>0) 2 https:/resh.edu.ru
64-65 | ®ynkuus y=ax’ (a£0) 2 https:/resh.edu.ru
66-68 | I'padux Gynkimu y=a(X-Xo)*+ yo 3 https://resh.edu.ru
69-70 | KBagparuunas Qynkius u eé rpadux 2 https:/www.yaklass.r
u
71 OOpatHas IPONOPLHUOHATIBHOCTh 1 https://www.yaklass.r
u
72 Oynknus y = k/x (k >0) 1 https://edu.skysmart.
ru/
73 Oyuknus y = k/x (k£ 0) 1 https://edu.skysmart.
ru/
74 JpoOHo — iuHelHas QyHKIMA U eé 1 https://www.yaklass.r
rpaduk u
75 Konmponvnaa paboma Ne5 no 1
meme «/luneiinaa u Keaopamuunasn
dyukyuuy»
I'maBa 4. Cucremsl 19
PALMOHAJBHBIX YPABHEHHI.
76-77 | IloHsATHE CUCTEMBI pAllIOHAIBHBIX 2 https://resh.edu.ru

ypaBHEHUI
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78-79 | PemeHue cucteM pallOHaIbHBIX 2 https://edu.skysmart.
YpaBHEHUH CTIOCOOOM ITOACTAHOBKH v/
80-81 | PeuieHue cucreM panOHaIbHBIX https://resh.edu.ru
YpaBHEHUH APYTUMH CIIOCOOaMH 2
82-85 | Pemenne 3amay npu MOMOIIN CUCTEM 4 https://edu.skysmart.ru
paloHaANbHBIX YpaBHEHHUH
86-89 | ['paduueckuii ciocod uccaemoBaHMUs 4 https://resh.edu.ru
CUCTEMBI [IBYX YPABHEHUU EPBOU
CTETICHHU C IBYMs HEU3BECTHBIMH
90-91 | Pemenue cucrem ypaBHEeHUH NepBoi 1 2 https://resh.edu.ru
BTOPOH CTENeH! Tpapuyeckum
croco0oM
92-93 | Ilpumepsl perieHus ypaBHEHUH 2 https://edu.skysmart.ru
rpadUIecKuM CriocoooM
94 KonmponbHas paboma N26 no 1 1
meme «CucmemMbl payuoHasibHbIX
ypasHeHul»
95-100 | O600maroIIee NOBTOPEHHE 6 https://resh.edu.ru
101 | Umozosasa konmponvhasa paboma 1 1
102 | Urorosslil ypok 1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru,
https:/ /edu.skysmart.
ru/

https:/ /nsportal.ru/,
https://infourok.ru/,
https://multiurok.ru/

Kpurepun u HOpMbI OLIEHKH 3HAHU, YMEHUH M HABBIKOB 00yYAKOIIMXCS 10 MATeMaTHKe
1.0ueHka MUCbMEHHBIX KOHTPOJIBHBIX Pa0OT 00y4aromuXcsi IO MaTEMaTHKE.

OTBeT oLIeHUBAETCA OTMETKOM «5», eciiu: paboTa BBINOIHEHA MTOJTHOCTHIO;

-B JIOTHYECKUX PACCYKIACHUAX 1 000CHOBAaHMHU PELICHUs HET MPOOEIoB U OMHUOOK;

-B pCHICHUHN HCT MAaTCMAaTUYCCKUX OIIMOOK (BOBMO)KHa OaHa HCTOYHOCTh, OITMCKA, KOTOpasd HC
ABIACTCA CIICACTBUEM HE3HAHUS WJINM HCIIOHUMaHHUA yqe6Hor0 MaTepHana).

OtmeTKa «4» CTaBUTCS B CICAYIOIINX CIydasx: padoTa BHIMOIHEHA MOJHOCTHIO, HO
000CHOBaHHUS LIaroB PeUICHHs] HEIOCTATOUHBI (€CIIH YMEHHE 000CHOBBIBATH PACCYKICHUS HE
SIBJISIIOCH CTICIIUATBHBIM OOBEKTOM MPOBEPKH ); IOMYIICHBI OJTHA OIIHOKA MU €CTh IBA — TPH
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He04€Ta B BBIKJIA/IKaX, PUCYHKaX, yepTexax WiH rpadukax (€ciu 3TH BUAbI padOT He SIBIISITUCH
CHeLHUATbHBIM 00BEKTOM IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CJIM: IOMYIIEHO 00Jiee OTHON OMMUOKH Wi OoJiee ABYX — TPeX
HEJIOUETOB B BBIKJIJKaX, UepTexkKax WU rpadukax, Ho oOydaronmiics odnagaer o0s3aTeIbHBIMU
YMEHHSIMU TI0

OtmeTKa «2» CTaBUTCS, €CIU: AOMYILEHBI CYIIeCTBEHHbIE OINOKH, TOKA3aBIINE, YTO
oOyyaromuiicss He o01agaeT 00sA3aTeIbHBIMA YMEHUSMH I10 TAaHHOM TeMe B MOJIHOW Mepe.
VYyurens MOKET MOBBICUTH OTMETKY 38 OPUTMHAIBHBINA OTBET HA BONPOC WM OPUTHHAIBHOE
pelIeHue 3aaun, KOTOpble CBUICTENLCTBYIOT O BHICOKOM MaTeMaTHYeCKOM Pa3BUTUHU
oOydaromierocs; 3a pemeHne 00yiee CI0KHON 3a/1aul UM OTBET Ha 00Jiee CII0KHBINA BOIIPOC,
IPeUIOKEHHBIE 00YYaIOIEMYCsl IOTIOIHUTENIBHO MOCTIE BBIMOIHEHUS UM KaKUX-TH00 IPYTUX
3aJaHUH.

2 O1eHKa YCTHBIX OTBETOB 00YYarOMIMXCS IO MaTEMaTHKeE.
OtMeTKa «5» CTaBUThCS, €CIIH YUYCHUK:

-TIOJTHO PAcKpPBUT COIep )KaHKue MaTepraia B 00beMe, IPeyCMOTPEHHOM MPOTpaMMOi 1
y4eOHUKOM;

-U3JIOKUII MaT€puall ' paMOTHBIM SA3BIKOM, TOYHO HCIIOJIB3YA MaTEMAaTHYCCKYIO TCPMUHOJIOTHUIO 1
CUMBOIJIMKY, B OHpGI[eJIeHHOI\/'I JIOTUYECKOM OCICAOBATCIBbHOCTH,

-IPaBUIILHO BBITIOJHUI PUCYHKH, YEPTEXKHU, TpadUKH, COMYTCTBYIOIINE OTBETY

-10Ka3aJl yMEHHE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEPAMU, TPUMEHSTH €€ B HOBOM
CUTYaIlU{ TIPU BHITIOTHEHUH MPAKTUIECKOTO 3a/1aHUS;

-IPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUU PAHEE N3YUEHHBIX COIIYTCTBYIOIIMX TEM,
c(OpMUPOBAHHOCTH U YCTOWYMBOCTD UCIOJIb3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB;

-0TB€YaJI CaMOCTOATCIBHO, oe3 HaBOOANIUX BOITPOCOB YUYUTEIA; BO3MOXHBI OJHA — JIBC
HCTOYHOCTH MPHU OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAIKAX, KOTOPBIC YUCHUK
JICTKO HUCIIpaBHJII IIOCJIC 3aMCYaHUs YUIUTCIIA.

OtmeTKa «4» CTaBUTHCS, €CITU YIOBJIETBOPSIET B OCHOBHOM TpeOOBAHMSIM Ha OLIEHKY «5», HO MpHU
TOM MUMEET OJIUH U3 HEJIOCTaTKOB:

-B U3JI0OKCHUHN JOIMYIICHBI HEOOJIbIIINE Hp06eJ'II)I, HE MCKa3nBUICC
MAaTEMATUYCCKOC COACPIKAaHNEC OTBETA,

= OIMYHUICHBI OJUH — JABa HEA0YCTA IIPHU OCBCILICHNH OCHOBHOI'O COACPKaHUA OTBECTA,
HCITPABJICHHBIC MMOCJIC 3aMCYAHUS YUUTCIIA; JOMYIICHBI omnoOKa v 0oJjee ABYX HCAOYCTOB IIpU
OCBCIHICHUH BTOPOCTCIICHHLIX BOIIPOCOB MJIM B BBIKJIAAKaX, JICTKO UCITPABJICHHBIC ITOCJIC
3aMCUYaHUS YUUTCIIA.

OtmeTka «3» cTaBUTCS ,CCJIN HCTIOJIHO PACKPBITO COACPIKAHNUEC MaTCpUuajia (co;[epn(aHHe
H3JI0KEHO

(dparmMeHTapHO, HE BCET1a MOCIIE0BATENBFHO), HO TIOKAa3aHOo 001ee MOHUMaHUe BOIPoca 1
MPOJEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOUHBIE /ISl YCBOCHUSI IPOTPAMMHOI0 MaTepuaa;



- UIMEJIUCh 3aTPYAHEHUS WM JIOMYIIEHbI OLINOKYU B ONpeIeJIeHUH MaTeMaTH4YeCKON
TEPMHHOJIOTHH, YepTekKaX, BBIKIAIKAX, HCIIPABICHHBIE TIOCIIE HECKOIBKUX HABOISIINX
BOIPOCOB YUUTENS]; YYEHUK HE CIIPABUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYaI[UH MpU
BBITIOJTHEHUH MTPAKTUYECKOTO 3a/IaHusI, HO BBITIOJIHIII 33JJaHUs 0053aTEeIHHOTO YPOBHS
CJIOKHOCTH TI0 JJAHHOM TeMe; MPH I0CTaTOYHOM 3HAaHUU TEOPETHUUYECKOTO MaTepralia BbIsIBICHA
HeJ0CTaTOYHas cPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIy4asiX: HE PACKPHITO OCHOBHOE COJICPKAHHE
yueOHOromMarepuala; 0OHapyKeHO He3HaHWE YUEHUKOM OOJbIlel WM Hanboiee BaKHOW YacTh
y4eOHOTO MaTepuaa; JOMyIICHbBI OIMOKN B ONPEACICHHH TOHATHH, IPU UCTIOJIb30BaHUH
MaTeMaTHYECKON TEPMUHOIIOTHH, B PUCYHKAX, YepTekKaxX WK rpadukax, B BRIKJIAKAaX, KOTOPHIE
HE UCIIPABJICHBI ITOCIIC HECKOIBKUX HABOISIINX BOIIPOCOB YUHUTEIIS.

O6mmas knaccuuKkaius ommudoK

[1pu oreHke 3HaHWH, yMEHUI M HABBIKOB O0YYaIOIIMXCS CIIEAYET yIYUTHIBATh BCE OMINOKH
(rpyObie 1 HerpyObIe) M HEJOUYETHI.

['pyOBIMU CUUTAIOTCS OIITUOKH:
- He3HaHUE ONpeICTICHUS OCHOBHBIX MTOHATHH, 3aKOHOB, TIPAaBUJI, OCHOBHBIX MOJIOKCHHUI TCOPHH,
He3HaHHue (GopMyIT, OOIICTIPHHSITHIX CHMBOJIOB 0003HAYCHUH BEIMYHH, CTUHHI] UX U3MEPCHUS;

- He3HaHHe HaMMEHOBaHUI eTMHUL] U3MEPEHNUS;

- HEYyMEHHE BBIJICJTUThH B OTBETE TJIABHOE;

- HEYyMEHHE MPUMEHSTh 3HaHUs, AITOPUTMBI JIJIsl PEILICHUs 3a/1a4;

- HEYyMEHHE JIeJIaTh BHIBOBI 1 0000IICHUS;

- HEyMEHHE YUTaTh U CTPOUTH IpaduKy;

- HEyMEHHUE M0JIb30BaThCsl IEPBOMCTOYHUKAMH, YIEOHUKOM U CIIPAaBOYHHUKAMU;

- IOTepsl KOPHS WM COXPAHEHHE MOCTOPOHHETO KOPHS;

- oTOpaceiBaHue 0e3 00BSICHEHUI OJJTHOTO U3 HUX;

- paBHO3HAYHbIE UM OIIMOKH;

- BBIYMCIIUTENbHbBIE OUTUOKH, €CTTM OHU HE SIBJISIFOTCS] ONTUCKOM;

- TIOTUYECKHUE OIMIHOKH.

K HerpyObIM ommOKkaMm clieyeT OTHECTH:

- HETOYHOCTH (JOPMYITUPOBOK, ONIPEACTCHU, TOHATHI, TCOPUH, BRI3BAaHHASI HETIOJIHOTOW OXBaTa
OCHOBHBIX IPU3HAKOB OIPEAEAEMOro MOHATHS WK 3aMEHOM OHOTO - IBYX U3 3TUX NMPU3HAKOB
BTOPOCTETICHHBIMU;

- HETOYHOCTb rpauka;



- HEpalMOHAJIBHBIN METO]| PEIICHUS 3a/Ia4H WIH HEIOCTaTOYHO MPOyMaHHBIN TUIaH OTBETA
(HapymieHue

JIOTUKH, TOJIMEHA OT/ACJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );

- HepalMoHaJIbHbIE METOIBI PAOOTHI CO CITPABOYHOM U APYTOMl TUTEPATYPOil;
- HEyMEHHE pellaTh 3a/1a4u, BHIIOIHATH 3aJaHusl B 0011IeM BUJIE.
Henouetamu aBisroTCs:

- HepallMoHaJIbHbIE TPUEMBbI BBIYUCICHUH U peoOpa3oBaHMil;

- HeOpe)KHOE BBIMOJIHEHHUE 3aMucel, yepTexeil, cxeM, rpaduKoB.
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