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PABOYAS ITPOT'PAMMA
y4e0HOTO0 Kypca «Anreopa»

1 ooydarommuxcs 7-10 kmaccoB
OCHOBHOTI'O 00IIIEro 00pa3oBaHUs

KonnuectBo vacos: 408

Pabouast mporpamma mo martemaTuke paspaboraHa Ha ocHoBe dDemepanbHOM amanTUPOBAHHOMN
o0OpazoBaTenbHON pOrpamMMBbI OCHOBHOTO o01ero oOpa3zoBaHUsI JUTSt
00yJaroImuXxcs ¢ OrpaHNYECHHBIMI BO3MOKHOCTSIMH 370POBBS (mpukas MuHucTepcTBa
npocsenieHust PO ot 24 Hoa6ps 2022 r. Ne 1025) u ®@enepanbHoii 00pa3oBaTeabHON MPOrpaMMBbl
OCHOBHOTO 00111er0 0Opa3zoBanus (mprkaz MunucTepcTBa mpocsemeHust PO or 18.05.2023 Ne
370 "OG6 yrBepxaeHuu deaeparTbHOl 00pa3oBaTEeIbLHON MPOrpaMMBbl OCHOBHOTO OOIIETro
obpazoBanus". apeructpuposan 12.07.2023 Ne 7422)
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IHosicHuTEeNLHAA 3ANIUCKA

Pabouas mporpamma o anredpe aiis 7-10 knaccoB KI'KOY «lllkoma Ne 2)» coctaBieHa Ha OCHOBE
HOPMATHUBHO - TIPABOBBIX TOKYMEHTOB:

v' ®egnepanbHoro 3akona PO «O6 obpasosanuu B Poccuiickoii ®enepannu» Ne 273-D3;

V' OenepanbHON aIanTHPOBAHHOM 00pa30BaTEILHOM IPOrPaMMbl OCHOBHOTO OOILEr0 00pa3oBaHus
Uis  00y4arouuxcs ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMH 37I0pOBbsi.  (mpuka3 MwuHHCTEpCTBA
npocsemieHust PO ot 24 nostopst 2022 1. Ne 1025);

v DenepanbHOil  00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOrO o00mmero oopazoBanus (IIpukas
MunuctepctBa npocsemenuss PO or 18.05.2023r. Ne 370 "OO6 yrBepkneHuu QeaepaibHOR
o0pa3oBaTeNpHOM  MporpaMMbl  OCHOBHOTO  oOmiero  oOpaszoBanusa"  (3aperucTpupoBaH
12.07.2023r. Ne 74223);

v' TlocTaHOBJIEHHUS TJIABHOIO TOCYAAapPCTBEHHOINO CAaHUTAapHOro Bpada Poccuiickoit Menepanuu ot
28 cenrsiOpss 2020r. Ne 28 «OO6 yrBepxkneHun canutapubeix mnpasuwin CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKUEe TPeOOBaHUS K OpraHu3alusM BOCHUTAHUS U OOY4YEeHHS,
OT/bIXA U O3JIOPOBIICHHS JIETEH M MOJIOJICKIY;

v’ Tlpukasa MunucrepcrBa npocsemenuss PO or 22 mapra 2021r. Ne 115 «O06 yrBepKaeHHA
[lopsinka opraHm3amMi W OCYIIECTBJICHHS OOpa30BaTEIbHON JEATETHHOCTH IO OCHOBHBIM
o01ieo0pa3oBarelbHbIM MporpaMmaM -00pa3oBaTeNIbHBIM IMPOTrpaMMaM Ha4yalbHOTO O0OIIero,
OCHOBHOT'0 OOILIET0 U CPEHETO OOIIEr0 00pa30BaHUY.

[Iporpamma mo anrebpe it oOywaromuxcs 7—10 kmaccoB pazpaboranana ocHope @I'OC
00O. B nanHoil mporpaMMme yuTeHbI Haeu U nonoxeHus KoHuenumuu pa3BUTUS MaTeMaTH4YeCKOTrO
obpazoBanus B Poccuiickoii @eaepanmm.

Anrebpa sBIS€TCS OJHHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
oOecrieurBaeT M3y4eHUE APYTUX TUCHUILUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U TYMaHHTAPHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs MPOJOJDKEHMs] 0Opa3oBaHMsI UB IMOBCEJHEBHOW KU3HU.
PasButne @y  oOydaromuxcss  HAy4YyHBIX  NOPEJACTABICHUNW O MPOUCXOXKICHUH M CYIIHOCTH
anrebpanvecknx abCTpaKIuii, Crlocode OTpaKEHUIMATEMAaTHICCKOW HAYKOH SIBJICHUH U MPOIIECCOB B
IpUpOJIe U OOILECTBE, POJIIM MAaTEMaTHUECKOTO0 MOJECIMPOBAHMS B HAYYHOM [TO3HAHUU U B MPAKTHKE
CTIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KadeCTB MBIIUICHUS, HEOOXOIMMBIX
JUISL afjialiTallid B COBpeMEeHHOM IMdpoBoM oOmiecTBe. M3yueHue anreOpbl oOecrieunBaeT pa3BUTHE
YMEHHUsI HaOIltoJaTh, CPAaBHUBATH, HAXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEMCTBHUS M BBIBOABI, (HOPMYIMPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl OOecreurMBaeT pa3BUTHE JIOTMUECKOTO MBIIUIEHUS
o0yJaroIuxcs: OHU HCHOJBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE pacCyXIEHHs, 0000IIeHHe U
KOHKpETH3alln0, abcTparupoBanue u aHajgoruto. OOydeHue anreOpe mpesrnosiaraeT 3HauYUuTEIbHBIN
00BEM CAMOCTOSITENTLHON JEATEIbHOCTH 00yJaroIuXcs, MO3TOMY CaMOCTOSITENIbHOE peIllleHHe 3ajad
SIBJIETCS peaju3alureil AesiTeIbHOCTHOTO MPUHIUIA 00yYEeHHUSI.

B crpykrype nporpammel yueOHOro Kypca «Anredpa» Juisi OCHOBHOI'O O0Iero odpazoBaHMs
OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeJIbHO-METOANYECKUEe JIMHUU: «Huclia U BBIYMCICHUSY,
«Anrebpanyeckre BhIpaKEHHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkumm». Kaxmas wu3 oTHX
COJIepKATEIbHO-METOJMUECKUX JIMHUK pPa3BHBACTCS Ha TMPOTSHKCHWW TPEX JIET M3YyYeHHs Kypca,
B3aUMOJICHCTBYSl C JPYIMMH €ro JUHUSMH. B Xome u3ydeHus yueOHOro Kypca oOydaromuMmcs
MIPUXOJUTCS JIOTHYECKH PacCyKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBs3n ¢
3TUM B TMporpamMmy YydeOHOro Kypca «Anredpa» BKIIOUYEHbl HEKOTOpPBIE OCHOBBI JIOTHMKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jiefiax MaTeMaTH4ecKoro o0pa3oBaHMsI M CHOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYAIOIIMMHUCSA OCHOB YHHBEPCAJILHOTO MaTeMaTHyeckoro si3blka. ConepxaTeiabHOH U
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOro Kypca «Anredpay sBIseTCSIero MHTErpUPOBAHHBIN XapakTep.

Conepxanne TUHUK «YHCa W BBIYMCICHHUS» CIYXHUT OCHOBOW Ui AajJbHEWUIIEro H3y4eHus
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTUYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUS TOJb30BAThCS aITOPUTMAMM, a TaKKe NPUOOPETEHHIO MPAKTUUYECKUX HABBIKOB,
HEOOXOJMMBIX ISl TIOBCETHEBHOW >KM3HM. Pa3BUTHE TOHATHS O 4YHCIE HAa YpPOBHE OCHOBHOTO
obmero  o0pa3oBaHHsT  CBS3aHO C  palMOHAJIBHBIMH WM HMPPALMOHAIBHBIMH  YHCIIAMH,
(hopMHUpOBaHHEM MPEJACTABICHUIO JEHCTBUTEILHOM YHCIE. 3aBEepIICHWE OCBOCHHUS YHCIOBOU
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JUHUA OTHECEHOK CpeHeMy 00I1eMy 00pa3oBaHHUIO.

CogepxaHue JBYX anreOpanyecKkux JIMHUA — «AJreOpanyecKkue BBIPOKEHUS» U
«YpaBHEHHUS M HEPaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS MaTeMaTH4YEeCKOTro
amnmapara, HeOOXOJUMOTro Ui pelIeHUs 3a7ad MaTeMaTHUKHU, CMEXKHBIX MPEAMETOB M MPAKTHKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHe ocHOBHOro o0mero oOpa3oBaHHsl Yy4eOHBI MaTepuan
TPYIIHUPYETCS BOKPYT PAllMOHAIBHBIX BBIpAXKEHUN. AnreOpa JeMOHCTPHUPYET 3HAYCHUE MaTeMaTUKU
KaK s3bIKa JUJISl IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH, OIMCAaHUs MPOLECCOB U SIBIIEHUU PEAIbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAST TaKkKe AallbHEHIEEe pPa3BUTHE aITOPUTMHYECKOTO
MBIIICHHST, HEOOXOIUMOI0, B YACTHOCTH, JUISI OCBOEHHSI Kypca HH(DOPMATHKH, U OBJIaJICHHE HaBbIKAMU
JNENYKTUBHBIX paccyxneHuil. I[IpeoOpa3oBaHue CUMBOJIBHBIX (OpPM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaKEHUSs, CIIOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPYECTBY.

Cogepxanue (yHKIMOHATbHO-TpahUUYECKON JIMHUU HAIEJIEHO Ha MOJy4YeHHe O0y4aroluMHUCS
3HAHUKA O (YHKIUSAX KaK BaKHEHIIEW MaTeMaTUYeCKOW MOJENH JJIsi ONUCAHUS U MCCIICIOBAHUS
pa3HoO0pa3HBIX MPOLIECCOB U SBJICHUM B mpupojie u oduecTBe. M3ydeHne mMaTepuasia CiocoOCTByeT
Pa3BUTHUIO y OOYYAIOMIMXCS YMEHHUS HCIIOJIb30BAaTh Pa3lIMYHBIE BBIPA3UTEIBHBIC CPEICTBA SI3bIKA
MaTEeMaTHUKd — CJIOBECHbIE, CUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKIaJ B (opMHpoBaHUE
MPEACTABICHUHN O POJIMMATEMATUKHU B PA3BUTHH ITUBUIU3ALNH U KYJIbTYPBHI.

KOPPEKIIMOHHO-PA3BUBAIOLIIASA HAITPABJIEHHOCTbD
YYEBHOI'O KYPCA «AJITEBPA» 7-10 KJIACCBI

OcBoenne ywyeOHOro Marepuana BefeTcs AUPPEPEHLUUPOBAHHO C BKIIOUYEHHUEM 3JIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJOTUH, OCHOBAHHBIX HA MPUHIUINAX YCHUJICHHS MPAKTUICCKON
HAMpPaBIEHHOCTH MU3y4aeMOro MaTepuaia; Omopbl Ha KU3HEHHBIN OIMBIT 00yUYaIOLIUXCsl; OpUEHTAIINH Ha
BHYTPCHHHE CBS3M B COJCP)KAaHMHM H3y4yaeMOIro MaTepualia Kak B PaMKax OJHOTO TpEeAMEeTa, TaKk U
MEXAy IMpeIMeTaMu; HEOOXOAWMOCTH M JOCTaTOYHOCTH B OINpeAesieHnH o00béMa H3ydaemMoro
MaTepuaiga; BBEACHHUS B  COJCpKAHWUE  YYEOHBIX MPOTPaMM  KOPPEKIIMOHHBIX  3aJaHHMH,
MpeyCMaTPUBAIOLINX aKTUBHU3AIMIO TTO3HABATENLHOM ESTEIBHOCTH.

OcHoBHas Qopma opraHuzali y4eOHOTO 3aHATHUS: YPOK. MCIONMb3yrOTCS WHAMBHIyaIbHBIE,
IPYNIOBbIE, UHIUBUIYATHHO.

KoppekiroHHast HanpaBIeHHOCTh Kypca «Anredpa» JOCTUTASTCs 3a CUET:

v pasrpy3ku y4eOHOro Marepualia IyTEeM BBIAEICHHUS O00S3aTebHOTO M JOCTATOYHOTO
MHUHHMYMa YMEHUH,

v npeoOpa3oBaHUs TEKCTOBBIX 3a7aud (BBeleHUE TpadUUeCKUX IUTAHOB, CXEM, APYTUX
CPEJICTB HATJISTHOCTH, aJITOPUTMOB PEIICHUH, NCIOJb30BaHNE TIpHeMa KBAaHTOBAHUS TEKCTa | JIp. ),

v YBEJIMYEHHUS KOJIIMYECTBA Y4YeOHOTO BpPEMEHH, OTBOJUMOTO Ha aKTyalM3alui0 M
KOPPEKIMIO ONIOPHBIX 3HAHUH 00y4Jaromuxcs;

v [eJIeHANPaBICHHOTO (OPMUPOBAHUS MBICIUTENBHBIX OMNEpanuii (aHanmu3, CHHTES,
00001IeHne, Ki1acCu(pUKaIMs) U MPOIECCOB (MeAYKIUs, CpaBHEHUE, aOCTparupoBaHue);

v pa3BUTHA BHHUMAHMs, MaMiTH (OCBOCHHE MAacCHBAa HOBBIX TEPMUHOB M TIOHATHUN),
BoOOpaxkeHus (IpeoOpa3oBaHUe CUMBOJIUYECKUX (HOPM);

v pa3BUTHA KOMMYHHUKATHBHBIX YMEHHI: y4acTBOBaTh B JUCKyccHHM (YMEHHE TPaMOTHO
MOCTAaBUTH BOIPOC BBIPA3UTh W JOHECTH CBOIO MBICIH /IO COOECEIHMKA); KPATKO W TOYHO OTBEYATh Ha
BOIIPOCHI;

v WCIIONB30BaHUsI  METOJI0OB  AuddepeHnnpoBaHHON  pabOThl ¢ O0ydYarOIMMHUCS:
MOBTOPEHHUE, aHANU3 M YCTPaHEHHE OIIMOOK, pa3padoTKa U BHIMOTHEHHE HEOOXOIMMOTr0 MUHUMYMa
3aJIaHUH JIJIS JIMKBUAAINHA WHIUBUIYAIBHBIX MMPOOEIIOB, CUCTEMATH3AIMS HHIUBUYATbHBIX 3aJaHHA U
Pa3BUBAIOIINX YITPAKHEHUH;

v CTUMYJIMPOBAaHUE yUEOHOH JEsTeNbHOCTH: MOOIIPEHHE, CUTYyallus ycrexa, moOyKIeHue K
aKTUBHOMY T PYy, SMOIIMOHAIBHBIA KOM(OPT, 100pOKENATENFHOCTh Ha YPOKE;
v UCIIOJIb30BAaHUS CIIEHUANbHBIX NPUEMOB U CpPEICTB OOydeHHs, MPUEMOB aHajau3a u

Mpe3eHTAllM MaTEeMaTHYeCKOr0 TEKCTOBOTO MaTepuaia, OO0eCledyMBAIONINX pealu3allio MeToja
«OOXOJHBIX MYTEH», KOPPEKIIMOHHOTO BO3JIEHCTBUS Ha PEUEBYIO JIEATEIBHOCTh, TTOBBIIIICHUE KOHTPOJIS
3a YCTHOW U MUCbMEHHOM PEYBIO.



MECTO YYEBHOI'O IIPEJMETA «AJI'EBPA»»
B YYEBHOM IIJIAHE 7-10 KJIACCbI

CornacHo yueOHOMy TutaHy B 7—10 kiaccax m3ydaercss yueOHBIM Kypc «Anredpay, KOTOPBIH
BKJIIOYAET  CIEAYIOUIME OCHOBHBIE  pa3fensl  cojepxaHus: «Yucma W BBIYUCICHHAY,
«AnreOpanueckre BbIpaXEHUS», «YpaBHEHUS W HEpaBEHCTBa», «DyHKUIUN».

OO11ee KOTMYECTBO YacoOB, OTBOAMMBIX JUIS M3y4YeHHUs Y4eOHOTro Kypca «AnreOpa» He MeHee
408 gacoB: B 7 kmacce — 102 wacoB (3 uaca B Hememo), B 8 kmacce —102 gaca (3 gaca B
uenaenro), B 9 kimacce — 102 yaca (3 yaca B Henmeno), B 10 kimacce - 102 gaca (3 yaca B HEIEIO).

[Tpu BbIOOpE 0Opa3oBaTENbHON OpraHuzanuel Mojenu odydeHus, BKiIrodaronryo 10 kmacc, B
MIEPBOM IOJIYTOJAMM OTBOJIUTCS BpeMsl Ha U3ydeHUe Hauboliee CIOXKHBIX TeM 9 Kiacca Juisi TaHHOTO
cocraBa oOydJarmuXxcs 1Mo BeIOOpY yuutens. Bo Bropom nomyronuu 10 kimacca oTBOIATCS yueOHBIS
yachl Ha MOBTOPEHHME U CHUCTEMAaTH3aIl[MI0 BCEro Kypca B IIEJIOM U MOJATOTOBKY OOyd4arommxcs K
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIUU.

COAEP KXAHUE YYEBHOI'O KYPCA «AJITEBPA» 7-9 KIIACCbI
(mo rogam 00y4eHus)
7 KJIACC

Yuciaa 4 BBIYUCIEHUS

JlpoOu OOBIKHOBEHHBIC W JECATHYHBIC, MEPEX0J OT OJHOW (OPMBI 3amucu JpoOel K APYyroi.
[lonsTHE panMOHANIBHOIO YHCJA, 3alUCh, CPAaBHEHUE, YIOPSAOYMBAHUE pPALMOHAJIbHBIX YHCEIL
Apudmernueckue ASWCTBUS C pallMOHATIBHBIMH YUCIIaMU. Pemenne 3a1a4 u3 peanbHOM MPaKTHKH Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaibHBIM IIOKa3aTeNIeM: ONPEEIICHNE, IPE00pa30BaHNEe BbIPAKEHUN HAa OCHOBE
oIpeJiesIeHus, 3aKch 00bIIuX yuces. [IpoueHTsl, 3anUch NPOLIEHTOB B BUJIE APOOU U ApOOH B BUE
MPOLIEHTOB. Tpy OCHOBHBIE 337jaul HAIIPOLIEHTBI, PELICHHUE 3a/1a4 U3 PEaIbHOU MPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpSIMast U 00paTHas NPONOPIHOHATBLHOCTH.

AJaredpanyeckne BbIpaKeHUs!

IlepeMeHHBIE, YHMCIIOBOE 3HAUEHUE BBIPAKEHUSA C IepeMeHHOW. JlomycTuMble 3HaueHUs
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXKIy BEIMUMHAMU B BUJE (popmysnsl. Beruncienus no
¢dopmynam. [IpeoOpazoBaHre OyKBEHHBIX BBIPRXKEHUH, TOXKAESCTBEHHO PaBHbIC BBIPAXKEHUS, IPaBUIIA
peoOpa3oBaHus CyMM U IPOW3BEACHUN, MpaBUJa PACKPBITUS CKOOOK M MPHUBEACHHUS IMOJO0OHBIX
cllaracMblX.

CBoiicTBa CTENEHHU C HaTypaJbHBIM IIOKa3aTEJIEM.

OpnHowneHbl M MHorowieHbel. CreneHb MHorouiaeHa. Cio)K€HUE, BBIUUTAHUE, YMHOXKCHHE
MHOroujieHoB. DOpMysbl COKpAlIEHHOIO YMHOXKEHHS: KBaJpaT CyMMBbl M KBaapaT  Pa3HOCTH.
@dopmyna pa3HOCTH KBaApaToB. PasinokeHWe MHOTOWIEHOB HA MHOXKHMTEIH.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, IMpaBWiIa MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCHUIBHOCTH
YPaBHEHHUH.

JIuHeliHOE ypaBHEHUE C OJTHOM NEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO ypaBHEHUS, PEIICHHE
JUHENHBIX ypaBHeHUH. COCTaBlIeHUE YPaBHEHUM 10 YCIOBHUIO 3aJa4d. PenieHne TeKCTOBBIX 3a7ad C
MOMOIIBIO YPaBHEHHU.

JluneliHOoe ypaBHEHHE C JBYMs MEpeMEHHbIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C IBYMS NepeMeHHbIMU. Perienne cucreM ypaBHeHHH criocoOomMmoacTaHoBKU. [Ipumepbl
peLIeHUs TEKCTOBBIX 3a/1a4 C [IOMOIIBIO CUCTEM YPABHEHUM.

DyHKUMH
Koopaunara Touku Ha nipsiMoid. YuCIIOBbIE MPOMEXKYTKU. PaccTosHue mMexay AByMs TOUKaMU



KOOPJMHATHOM MPSIMOM.

[TpsamoyromnbHas cuctema koopauHat, ocu Ox m Oy. AlGcumcca ¥ opAMHAaTa TOYKH Ha
KOOpPAMHATHOW TuIOocKOCTH. [Ipumepwsl rpadukoB, 3amaHHBIX QopMynamu. YreHue rpaduKoB
peanbHbIX 3aBuUcHMOcTed. [lonstue ¢ynkumu. I'paduk Gynkinun. CpoiictBa (QyHkimit. Jluneinas
bynknust, e€ rpadpuk. ['padux dynkuum y = |x|. [paduyeckoe perieHue JIMHEWHBIX ypaBHEHHH U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yuciia v BLIYHCICHUSA

KBanmparubiii kopenb u3 uucia. [lonsitue o0 wuppanuonaabHoM uyucie. JlecaTuyHbie
NpUOIMKEHNST MpPalMOHANBHBIX uucel. CBoiicTBa apu(pMETHYECKHX KBaJIpAaTHBIX KOPHEH M HX
MIPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BHIPAXKEHUI U BHIYUCICHUSAM. [{eficTBUTENbHBIE YUCIIA.

Crenens ¢ 1enbIM NoKa3aTeneM 1 €€ cBoiictBa. CTaHgapTHas 3aluch YKUCIA.

AJredpanyeckne BbIpaKeHUs

KBanpaTHplii  TpEXWiIeH, pa3liOKEHHE  KBaJpaTHOrO  TPEXWICHA HA  MHOMKHUTCIH.
Anrebpanyeckass 1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoit apodu. CriokeHHe, BBIYUTAHUE,
YMHOXEHHE, JICJICHHE ajredpanuecKux qpooei. ParoHaibHbIe BRIPAKESHUSU HX PEOOpa3OBaHHE.

YpaBHeHMs1 M HEPABEHCTBA

KBanparHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOASIIMXCS K JMHEHHBIM M KBaapaTHbIM. Ilpocreiimine apoOGHO-panoHalbHbIE
YPaBHEHUSI.

I'padguueckass uMHTEprpeTanus YpaBHEHHM C JAByMs IE€PEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPAaBHEHUH C IBYMS IEPEMEHHBIMU. [IpuMephl penieHus CUCTEM HENMHEMHBIX YPABHEHHM C JBYMs
IIEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1a4 aJireOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OHOM IepeMEHHON. PaBHOCUIBHOCTD
HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OJHOM mnepeMeHHOW. CHUCTeMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DyHKUMH

[Tonstue ¢ynknuu. OO6NacTh ONpeAeneHUus] M MHOXKECTBO 3HaueHuM QyHkuuu. CrnocoObl
3aaHusl QyHKIHH.

I'paduk pynkuuu. Urenue cpoiictB pyHkuuu no e€ rpapuky. [Ipumepsl rpadukoB GyHKIUH,
OTPa)KAIOIIUX peabHbIE POLECCHI.

@OYHKINH, OMUCHIBAIOLIUE MIPSIMYIO U 00paTHYIO MPONOPIIMOHATbHBIE 3aBUCUMOCTH, X TPapUKH.
OyHKIMU Y = X, y= X, y =\x, y=|x|. Ipa¢nueckoe penreHne ypaBHEHHiT 1 CHCTEM ypaBHEHHIL.

8 KJIACC
Yuciia v BBIYUCICHUSA

PanmonaneHbple 4YKcia, HWpPpalMOHAIbHbIE 4YHCIA, KOHEYHblE M OECKOHEYHbIE IEeCSTHYHBIE
npoOu. MHOXKeCTBO AeHCTBUTEIBHBIX YHCEN, ACHCTBUTENbHBIC YUCIA KaK OECKOHEUHBIE JIECTUYHbBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIYy MHOXECTBOM JIEUCTBUTENBHBIX YHUCEN U
KOOPJAMHATHOU IIPSMOM.

CpaBHeHuE JEMCTBUTEIbHBIX 4YHCEN, apu@MeTHuyecKue JeHCTBUS C JeHCTBUTEIbHBIMU
YUCJIAMH.

Pa3meprl 00bEKTOB OKpY’KAIOIIEro MHpPA, IUTEILHOCTD IIPOLIECCOB B OKPYIKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHHE BETMYUHBI, TOYHOCTH NpuOImkenus. Okpyrienue uncen. [Tpukuaka
Y OLIEHKA PE3YJIbTAaTOB BBIUYNCICHUN.

YpaBHeHHsI U HEPAaBEHCTBA



JluneitHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOISAIIMXCS K JMHEWHBIM. KBagpaTHoe

ypaBHeHUe. PelieHue ypaBHEHMH, CBOIALIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHuwe. [Ipumepbl penieHHsT ypaBHEHHH TpETbel U YEeTBEPTOW CTENEHEu
pa3IoKEHUEM Ha MHOXKUTEIH.

Pemennie npoOHO-pallMOHANBHBIX YpaBHEHMH. PelieHHe TEKCTOBBIX 33Jay anredpandeckum
METOO0M.

VYpaBHeHHE C JABYMs NEpeMEeHHbIMH M ero rpaduk. Pemienwe cucteM [BYyX JIHMHEHHBIX
YPaBHEHUH C ABYMsI IEpEMEHHBIMU. Pelnienne cucreM 1ByX ypaBHEHUN, OJTHO
U3 KOTOpPBIX JIMHEIIHOe, a JApyroe — BTOpoil cremeHu. ['paduyeckas MHTEpPIpeTalUs CHCTEMBI
YPaBHEHUH C JBYMS IEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3amad  anreOpamyecKuM  CIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHEMHBIX HEPAaBEHCTB C OJHOW IIepeMEHHOW. PemeHue cucTeM JIMHEMHBIX
HEpaBeHCTB C OJHOM mepemeHHol. KBaapaTHble HepaBeHcTBa. ['paduueckas HHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU.

DYyHKIUH
KBanpatuunas gpynkuus, e€ rpaduk u cBoiicta. [TapaGona, KoopAuHATHI BEPIIMHBI TapaOOIIbI,
0Cbh CUMMETPHUH apadoIbl.

k —
I'papuku dyskumii: y = #£x, y= &x+b, y = V= x2 y =\x, y = |x|, u ux cBoiicTsa.

YucaoBbie MOCIEI0BATEIBHOCTH H IPOTPEeCCHH

[TonsiTue YUCIIOBOM TMOCIENOBATENILHOCTH. 3aJaHMUE IOCJIEOBATEIbHOCTU PEKYPPEHTHON
dbopmyIoit u popmysoii N-To YIeHa.

Apudmerndeckas 1 reoMmerpudeckas nporpeccuu. @opmyiel N-ro wieHa apuGMETHUECKOW H
re€OMETPUUYECKOM POTPECCUM, CYyMMBI IIEPBBIX N WICHOB.

N300pakeHre 4dICHOB apU(PMETHYECKOH M TEOMETPUYECKOW TMPOTPEeCcCHil TOYKAaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIN U 9KCIIOHEHIUAIBHBII poCT. CII0KHBIE TPOLIEHTHI.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOCHUS MPOTrpaMMbl ydyeOHOro Kypca K KOHIy oOy4yeHus B 7
KJ1acce:

Yucna u BbIYUCICHUS

BbimonHsATe, coueras YCTHbIE U IUCbMEHHbIE MNPUEMBI, apupMETHYECKHe JAEUCTBUS C
paloHaIbHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPRKEHUH, NPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAYKEHUI, CO/IEpKAIUX OOBIKHOBEHHBIE U AECSITUYHBIE JPOOH.

[Tepexoauth OT OAHOI (OPMBI 3aMUCH YUCEI K IPYTroi (IpeoOpa3oBhIBATh JECITUYHYIO JIPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO AECSITHUYHYIO
IpoOb).

CpaBHuBaTh M YHOPSAOYMBATH palOHAJbHBIE YHUCIA.

OxpyrysTh uncna.

BBIMONHATE TPUKHUIKY W OICHKY pe3yibTaTa BBIYMCICHHHA, OIEHKY 3HAYEHUIH YHCIOBBIX
BbIpa)XKeHU . BBIMOIHATE AEUCTBUS CO CTENEHIMHU C HATYPAIbHBIMU MTOKa3aTEISIMH.

[TpuMeHsTh NPU3HAKU JEIUMOCTH, Pa3I0KEHNUE Ha MHOXKUTEIN HATYpaIbHBIX YHCEN.

Pemate  mpakTHKO-OPHMEHTHPOBAHHbBIE 3a/laud, CBSI3aHHBIE C OTHOUICHWEM BEJIWYHH,
MIPOIMOPLIMOHATILHOCThIO BEIMUYMH, MPOLEHTaMH, UHTEPIPETUPOBATh PE3yJIbTAaThl pElIeHMs 3adad C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs!
Hcnonb30BaTh ainreOpanyecky0 TEPMHUHOJOTHIO M CHUMBOJIHKY, NMPUMEHSATH €€ B Ipolecce



OCBOCHHS y4eOHOTO MaTepuaa.

Haxoaute 3HaueHust OyKBEHHBIX BBIPAXKECHUH MPH 33/1aHHBIX 3HAYCHHUSX TIEPEMEHHBIX.

BeIimonHATE TipeoOpa3oBaHusl IENIOTO BBIPAXKECHHUS B MHOTOWICH IPHBEICHHEM MOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OJJHOYJICHA Ha MHOTOYICH U MHOTOYJICHAa HA MHOTOYICH, IPUMEHSTh
(dhopMyIIbI KBaZpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcCymiecTBISTh pa3jioKEeHUEe MHOTOWICHOB Ha MHOXKUTEIU C MOMOIIBIO BHIHECEHUS 32 CKOOKH
00IIIer0 MHOXKHTEIS, TPYNIIUPOBKU CIIaraeMbIX, IPUMEHEHUS (OPMYII COKPAIIEHHOTO YMHOKEHUSI.

[Ipumensitb npeoOpa3zoBaHUsl MHOTOYJICHOB IS peuieHus pa3IMUHBIX 3a1a4 M3
MaTe€MaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH.
Hcnonp3oBathb CBOICTBA CTEIECHEN c HATYpPAIbHBIMU MMOKA3aTeISIMUA IS

peoOpa3oBaHUs BbIPAKEHUH.

YpaBHeHMsI U HEPABEHCTBA
Pemate nuHeliHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NPUMEHSSA MpaBuia Iepexona OT
HCXOJ/IHOTO YPABHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, ABISETCSA U YMCIIO KOPHEM YPABHEHUSI.
[TpumeHsTh rpaduuecKre METO b PU PEIICHUH JIMHEHHBIX YPABHECHUH M UX CHCTEM.
[TonGupare mpUMephl Map YKCEN, SBISIONIUXCS PEHICHHEeM ITUHEHHOTO0 ypaBHEHUS C JABYMs
MEPEMEHHBIMU.
Ctpouth B KOOPJAMHATHOM MIIOCKOCTU TpadUK JTUHEHHOrO ypaBHEHUS C JBYMS MEPEMEHHBIMU,
MOJIB3YSCh TPaUKOM, IPUBOIUTH MIPUMEPHI PEIICHUS YPaBHCHUS.
Perath cucTeMbl IBYX TUHEHHBIX YPaBHEHUI C ABYMSI IEPEMEHHBIMH, B TOM YHCIIerpadUyecKy.
CocTaBiATh U peliaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYEHHBIN pe3yJbTar.

DOyHKIUH

N300pakarh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI, 3aIMChIBATh YHUCIOBBIE IPOMEXKYTKH Ha alreOpanveckoM si3bIKe.

OtmeudaTs B KOOPAMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH rpapuku
TUHEUHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH Y = |x|.

OnuceiBaTh ¢ MOMOUIbIO (YHKIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMU: CKOPOCTD,
BpeMsl, PacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTEIIBHOCTh, BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne pyHKIMK 10 3HaYEHHIO €€ apryMEeHTa.

[Tonumatb rpaduueckuil crnoco® NpeAcTaBIEHUS U aHanM3a WHPOPMALMHU, HU3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeabHbIX MPOIECCOB U 3aBUCUMOCTEM.

[IpenmerHbIe pe3yibTAaThl OCBOSHHS MPOTpaMMBbl y4eOHOTO Kypca K KOHIy oOyueHus B 8
KJ1acce:

Yucaa v BbIYMCIEHUS

Hcnonp30BaTh HavallbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHHs W BBIYHCICHUH, W300pakaTh JCWCTBUTENbHBIE YHCIIA TOYKAMHU Ha
KOOPJIMHATHOU MPSMOM.

[TpuMeHsTh TIOHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE KOPHH,
WCTIONB3YySl TPH HEOOXOJUMOCTH KAJIBKYJIATOP, BBIMOJHATH IPEOOPA30BaHUS  BBIPAKEHUH,
COZIEpIKAIIMX KBAIPATHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OOJBITUX W MAJIBIX YUCEN C MIOMOIIBIO IECATHYHBIX APOOEH U CTEeTeHEH
ypcia 10.

AuaredpanyecKne BbIpaKeHUs

HpI/IMerlTI) IIOHSATHUEC CTCIICHHU C IICJIBIM II0KA3aTCJIEM, BBIIIOJIHATH Hp606pa3OBaHI/I$I BLIpa)KeHHﬁ,
COJIEPIKAIIMX CTENEHHU C LIEJIBIM IT0KA3aTENEM.

BeImmonsaTh TOXXJIECTBEHHBIE npeobpazoBaHus panoHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBMJI ICHCTBHUI Hal MHOTOWIEHAMHU U anre0pandecKuMu JApOOsiMH.



PackiiagpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIH.
ITpumeHsITH npeoOpa3oBaHus BBIPAKEHUN JUIsL  pELIeHus  pa3IM4yHbIX 33434
U3 MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTHUKH.

YpaBHeHMsI U HEPABEHCTBA

Pewats nuHenHbIe, KBaJAPAaTHBIE YPABHEHUS U PALlMOHAJIBLHBIC YPABHEHUS, CBOASILMECS K HUM,
CHUCTEMBI IByX YPaBHEHHUH C JBYyMsl IEPEMEHHBIMHU.

IIpoBoaUTHE MpOCTEHIINE WCCIECIOBAHUS YPAaBHEHMM M CUCTEM YpPAaBHEHMH, B TOM 4YHUCIE C
IIPUMEHEHHEM IrpaduyecKux NpeAcTaBieHU (ycTaHaBIMBaTb, UMEET JIM YpPaBHEHHE WJIM cHCTeMa
YPaBHEHUH peLIeHUs], €CIIM UMEET, TO CKOJIbKO, U ITPOYee).

[Tepexoauth OT cioBecHOU (POPMYTUPOBKHU 3a7aud K € anreOpandeckoil MOJIENNC IOMOIIBIO
COCTaBJICHMS YpPaBHEHUS WM CHUCTEMBl YpPaBHEHUH, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M [10JyYEHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLICHKM, DPEIIATh JIMHEHWHBIC
HEPaBEHCTBA C OJIHOM NEPEMEHHOHN U MX CHUCTEMBI, AaBaTh rpa(pUUecKyi0 MIUTIOCTPALUIO0 MHOXKECTBA
pEILIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[ToHumMaTh ¥ UCHOJIB30BaTh (DYHKIMOHAIbHBIE MOHATHS U S3bIK (TEPMHUHBI, CUMBOJIMUYECKHUE
0003HAaYCHHS), OMPENENATh 3HaueHHe (DYHKIMHM IO 3HAUYCHHWIO apTyMEHTa, ONpEACNSATh CBOHCTBA
¢bynkun no e€ rpaduky.

— k
Capouts rpaduku dIeMeHTapHbIX QYHKIMNA BUIA: Y=o, ¥ = X%,y = 2y = x, o y=|x,

OTKCHIBATh CBOWCTBA YMCIOBON (PYHKIMH 10 €€ TpaduKy.

HPCHMCTHHG PE3YIbTAaTbl OCBOCHUA IIPOTrpaMMBbI yqe6H0ro KypCa K KOHLY 06y‘~ICHI/IH B 9
KJ1acce.

Yuciaa 4 BBIYUCIEHUS

CpaBHI/IBaTB U YIIOPpAOOYUBATH PALIMOHAJIBHBIC U UPPALITMOHAJIBHBIC YN CJIA.

BreimonaHsSITh apI/I(bMeTI/I‘-IeCKI/Ie I[CflCTBI/IfI C palrOHAJIbHBIMHM 4YHCIIaMH, COYCTasA YCTHBIC H
IIMCBbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYUCIICHUA C UPpAUOHAIIbHBIMU YU CIIAMU.

HaXO)II/ITB 3HAYCHHUS CTEIICHEH C OCJIBIMH II0OKa3aTCIIMHU U KOpHCfI, BBIYHCIIATH 3HA4YCHUS
YHCJIOBBIX BLIpa)KeHPIfI.

Oprl"J'[f[TB I[efICTBHTGHBHBIG 4ucia, BBIIOJHATE NPUKHUIAKY PE3yJIbTaTa BBI‘II/ICJ'IGHI/If/'I, OLICHKY
YHCJIOBBIX BLIpa)KeHPIfI.

YpaBHeHHS U HEPAaBEHCTBA

Pemate nuHElHbIE U KBAagpAaTHBIC YPAaBHEHMS, YPAaBHEHUS, CBOJSIIMECS K HUM, IPOCTEHIINE
JIpoOHO-pallMOHATILHBIE YPABHEHUS.

Pemlate cucreMbl ABYX JMHEHHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMHM W CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SABIIACTCS JIMHEUHBIM.

Pemarb TekcToBBIE 3a/1aul aNreOpandeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHUS YpaBHEHUS
WJIY CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOoNTHE MpOCTEHIINE HCCIECIOBAaHUS YPAaBHEHHM M CHCTEM YpPaBHEHMM, B TOM YHCIIE C
pUMEHEHHEeM TpauuecKux MpeJcTaBiIeHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIHM CHCTEMa
YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIbKO, U Ipoyee).

Pemate nuHeliHble HEpaBeHCTBA, KBAaJpaTHbIE HEPABEHCTBA, N300paXkaTh PEIIeHNE HEPaBEHCTB
Ha YKMCIIOBOM IPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUE KBAJAPATHOE
HEPaBEHCTBO, H300paXkaTh pEIIEHHWE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MpsAMOM, 3amuchIBaTh
pelIeHue ¢ IOMOIIbI0 CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA TP PEILIEHNUN PA3JIMYHBIX 3a1a4.

DOYyHKIUMT
Pacnio3naBats byHKUIHIU H3y4YEHHBIX BUJIOB. IToka3sbiBaTh CXEMaTU4YECKU



pacrono)xeHue Ha KOOPAMHATHOM mIOCKOocTH rpadukoB (ymkmuii Buma: y = 4£x,

k — o
y=#x+b y=—, y= ax*+bx+c, y= x>, y= vx, y=|x| B 3aBHCHMOCTH OT 3HAYCHHIA
KO3 PHUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutb u wu300paxarb  CXeMaTUYECKU rpaduKy  KBaapaTUYHBIX byHKIMIA,
OIMHCHIBATH CBOMCTBA KBAIPATHYHBIX (DYHKITUH 1O MX TpaduKaM.
Pacno3naBaTth  KBaJpaTHYHYIO ¢byakmuio 1o ¢opmyne, MOPUBOAUTH  MPUMEPHI

KBaJPaTUYHBIX QYHKIUH U3 peaTbHON )KU3HHU, (PU3UKH, TECOMETPUH.

YuciioBbIE MOCTEA0BATEILHOCTH M IIPOIPECCHHU

Pacnio3HaBaTh apu(METHYECKyl0 M TIE€OMETPUYECKYI0 IPOTrpecCUM IpH pasHbIX criocobdax
3a/laHusl.

BBINONHATE BBIUMCICHUS C UCIOJIb30BaHUEM (opMyn N-ro ujeHa apu@MeTudeckoil u
TF€OMETPUYECKON ITPOTrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ieHbI 1OCIEA0BATEIbHOCTH TOUKAMU Ha KOOPAMHATHON IJIOCKOCTH.

Pemwats 3agaum, CBS3aHHBIE C YMCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM 4YMCII€3aJa4U U3
peanbHO )KU3HU (C UCIIOIb30BAHUEM KaIbKYJIATOPA, IU(PPOBBIX TEXHOIOTUH).

OIEHUBAHMUE PE3YJIbTATOB OCBOEHMUS ITPOT'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» 7-10 KJIACCBI

IIpu mnpoBepke yCBOEHMS Marepuanga BbIABISETCS  IIOJHOTA, IIPOYHOCTb  YCBOECHUS
00y4aroIUMUCS TEOPUH U YMEHUS IPUMEHSTh €€ Ha MIPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYalIUAX.

OcHOBHBIMU (pOpMaMU MPOBEPKH 3HAHUK M YMEHUH OOYUYaIOMIMXCS MO MATEMAaTHUKE SIBISIOTCS
MUCbMEHHBIE PAa0OTHI U YCTHBINA OTBET.

IIpn oLEeHKE NUCBMEHHBIX M YCTHBIX OTBETOB YYHTEIb B IIEPBYI0 OYEPENb YYHUTHIBAET
MOKa3aHHble OOydYaromuMucs 3HaHUS W yMeHusa. OIeHKa 3aBHCUT OT HalU4Ms M XapakTepa
MOTPEUTHOCTEH, TOMYIIEHHBIX 00yJatOIIMMUCS.

OTBeT Ha TEOPETHMYECKHI BOMPOC CUUTAETCS OE3yNpPEUHBIM, €CIIM MO0 CBOEMY COACPKAHHUIO
MIOJIHOCTBIO  COOTBETCTBYET Bompocy. Coaepk UT Bce HEOoOXOauMble TeopeThuueckue ¢GakTel U
00OCHOBaHHBIE BBIBOJBI, 4 €ro H3JI0KEHHWE M TMHCbMEHHAs 3aluCh MaTeMaTHUYeCKH TPaMOTHBI U
OTJINYAIOTCS MOCIIEN0BATEIBHOCTHIO U aKKYPATHOCTHIO.

OneHka yCTHBIX OTBETOB 00y4aroIuxcs 1o ajareope.

OTBeT o11eHMBAETCsl 0TMETKOM «5», ec/in o0yyalouuiics:

- MOJTHO PAcCKpbUI COJIepKaHWEe Marepuana B oObeMe, NPEAyCMOTPEHHOM MPOrpaMMoOi H
YIeOHUKOM;

— H3JIOKWII MaTepUuall rpaMOTHBIM A3bIKOM, TOUYHO HCIIOJIB3Yyd MATEMAaTUYCCKYHO TCPMUHOJIOTUIO U
CHMBOJIHKY, B ONpeIeIICHHON JIOTUYECKOM MOCJIEA0BATEIbHOCTH;
- IPaBUJIBHO BBIMTOJIHUII PUCYHKH, YEPTEIKH, TPAQHUKH, COMYTCTBYIOIIUE OTBETY;

— IMoKa3ajl YMCHHUC WUIFOCTPUPOBATH TCOPUIO KOHKPCTHBIMU IPpUMEpPaMU, IMPUMCHATH €€ B HOBOH
CUTyanuu npu BBIIIOJTHCHU U MMPAKTUYECKOT'O 3a/IaHusd,
- TPOJEMOHCTPHPOBAJ 3HAHHE TEOPHUH paHee H3YUYEHHBIX COMYTCTBYIOIIMX TeM, C(HOPMHPOBAHHOCTH |
YCTOﬁQHBOCTB HCIIOJIb3YCMBIX IIPU OTBCTEC YMCHI/Iﬁ 1 HAaBBIKOB,

- OTBCYaAll CaMOCTOATCIIBHO, oe3 HaBOAAIIIUX BOIIPOCOB YUUTCIIA,
-BO3MOJXHBI O/lHA — IB€ HCTOYHOCTHU IIPU OCBEIICHUC BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPBIC
06yqaroumﬁca JICTKO UCHPAaBHUJI IMMOCJIC 3aMCYaHUSA YUUTCIIA.

OTBeT ouLeHUBaeTcsl OTMETKOH «4», ec/iM Y/0BJIETBOpPsieT B OCHOBHOM TpPe0OBAaHUSIM Ha
OLIEHKY «5», HO IPH 3TOM HMeeT OAMH U3 HeJOCTATKOB:

— B U3JIOKCHUHN NOITYHICHBI HEOOJIbIIINE HpO6€J'H>I, HC HCKAa3MWBHICC MATCMATHYCCKOC COJACPIKAHUC
OTBETa;

— aonymeHbl OJWH — JBa HEA04YE€Ta IIPpU OCBCIICHHU OCHOBHOI'O COACPKaHUA OTBECTA,
HCIIPABJICHHBIC MTOCJIC 3aMCYaHUS YUUTCIIA,

— OONYIICHBI omuoOKa min dojee ABYX HEAOYECTOB ITPU OCBCUICHNU BTOPOCTCIICHHBIX BOIIPOCOB HUJIN
B BBIKJIaJKaX, JICTKO UCHPABJICHHBIC ITOCJIC 3aMCUYaHUA YUYUTCIIA.

OtrMmeTKa «3» CTABUTCH B CJIEAYIOIIMX CIyqasax:



- HETIOJTHO PacKpBITO COJCpKaHME Marepuaia (CoAepKaHUue M3JI0KEHO (parMeHTapHO, HE BCETaa
MIOCJIC/IOBATENIbHO), HO TIOKa3aHO o0IIee MOHMMaHUE BOIIPOCAa M MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTaTOYHBIC
ISl yCBOCHUSI IPOTPAaMMHOT'O MaTepHalia;

- MMEJIHCh 3aTPyTHEHUS WU JONYIIEHBI OIIMOKYU B ONPEICICHUN MaTeMAaTHYECKON TEPMHHOJIOTUH,
gepTekax, BHIKIIAIKAX, NCIPABICHHBIE MTOCJIE HECKOJIBKUX HABOSIINX BOTIPOCOB YUUTEIIS;

- oOydaromuiicss He CHpaBWICA C NPHUMEHEHHEM TEOPUH B HOBOHW CHTYallMH TPU BBHITOIHEHHN
MPaKTUYECKOTO 3aJaHusl, HO BHITIOJIHUII 331aHusI 00513aTEIbHOTO YPOBHS CJI0KHOCTH 10 JAHHOH TeME;

- Opy  JOCTaTOYHOM 3HAHUHM TEOPETHYECKOTO MaTepuayia HEJOCTaTOYHO OOOCHOBaHHOCTH
OCHOBHBIX YMEHHI 1 HABBIKOB.

OTMmeTKa «2» CTABUTCA B CJIEIYIOMIUX CJIYyYasaX:

- HE PAaCKPhITO OCHOBHOE coJiepkKaHne ydeOHOTO MaTepuaa;

- oOHapy)XeHO He3HaHWe oOydarommmcs Oonbled WM HanOoJjee BaXKHOW dYacTh y4eOHOTO
Marepuaa;

- JOMYIICHl OMIMOKM B ONpENCNCHUH NOHATHH, TIPH HCIOJIb30BAaHUM MAaTEeMaTHYECKOH
TEPMHHOJIOTHH, B PUCYHKaX, YepTeKax WM rpadukax, B BBIKIAJKaX, KOTOPBIE HE UCTIPABIEHBI ITOCIIE HECKOIBKUX
HaBOJISIINX BOMPOCOB YUUTEIISL.

Ilpumeuanue

v [lo oxOHYAaHWM YCTHOTO OTBETa OOYyYaloOUIerocsl MeaaroroM Maércs KpaTKUil aHalu3
OTBETa, OOBSABISAETCS MOTMBHPOBAHHAS OlleHKA. BO3MOXXHO MpUBICYCHUE APYTUX OOYYArOUTUXCS s
aHajM3a OTBETAa, CAMOAHAIIN3, ITPEVIOKEHUE OLICHKHU.

v OneHnBaHUE YCTHBIX OTBETOB OCYIIECTBIISICTCS O€3 ydera HapYIICHWH S3BIKOBBIX/
pPEYEBBIX HOPM, CBS3aHHBIX C HEAOCTATKAaMHU MPOU3HOCUTEIHLHONW CTOPOHBI pedH (IPOU3HOIICHHUE 3BYKOB,
BOCIIPOU3BEICHUE CJIOB CIIOXKHOW CIIOTOBOM CTPYKTYPbI, MHTOHALIMOHHBIX U PUTMHYECKUX CTPYKTYp U
ap.).

Ouenka NUCbMEHHBIX PadoT 00y4aomMXcs Mo ajaredope.

OTBeT OLIeHUBAETCSI OTMETKOM «5», eciIu:

- paboTa BBINOIHEHA TOJTHOCTHIO;

- B JIOTUYECKUX PACCYXKIECHUAX U 000CHOBaHUH PELICHHUS HET MPOOEIIOB M OIINOOK;

- B PEIICHHM HET MaTeMaTHYeCKHX OMIHMOOK (BO3MOXKHA OJHA HETOYHOCTBH, OMNHCKA, KOTOpas He
SIBJISIETCS CJIEICTBUEM HE3HAHMS MJIM HETTIOHUMaHHs Y4eOHOTO MaTepHaa).

OtrMmeTKa «4» CTABUTCH B CJIEAYIOIIMX CIyqasaX:

- paboTa BBINIOJIHEHA MTOJHOCTHIO, HO 0OOCHOBAHMS IIaroB PELICHHs HEJOCTATOYHBI (€CIIH YMEHHUE
00OCHOBBIBATH PACCYKICHUS HE SBISIIOCH CIIEUATBHBIM 00BEKTOM IPOBEPKH);

- JIOMYIICHBI OJ{HA OIIMOKA WJIM €CTh JIBA — TPH HEJOUETa B BBIKIIAJIKAX, PUCYHKAX, YepTeKaxX HITH
rpadukax (ecid 3TH BHIBI padOT HE SBISUTUCH CTIEUAEHBIM OOBEKTOM ITPOBEPKH ).

OTMeTKa «3» CcTAaBUTCS, €CJIH:

- JIOMYIIeHO OoJiee 0JTHOM OIMOKK MK OoJiee IBYX — TPEX HEJOYETOB B BBIKIIA/IKAX, YEPTEKAX HITH
rpadukax, Ho oOydaromuiics 001agaeT 00s3aTeNbHBIMA YMEHUSIMU 110 IPOBEPSEMOIl TeMe.

OTMeTKa «2» CTABUTCS, €CJIU:

- JOMYIICHbl  CYIIECTBEHHBIE OMIMOKH, I[OKa3aBIMe, 4YTO OOydJarommiicss He oOnanaer
00s13aTeIbHBIMI YMEHHSMH 10 JIaHHOH TeMe B TIOJIHOM Mepe.

Ilpumeuanue.

v VYyutenr uMeET MNpaBO IMOCTAaBUTh OOy4YaloIIEMycsl OLEHKY BBIIIE TOM, KoTopas
NpeyCMOTPEHa HOPMaMH, €CIM 00yUaloIIM OPUTMHAIIBHO BBINOJIHEHA paboTa.

v OueHKM C aHaJIW30M JIOBOAATCS JIO CBEAEHUS OOydYaroUIMXCs, KaK IpaBUJIO, Ha
MOCJIeyIOIIEM YPOKe, IpelycMaTpruBaeTcst paboTa Ha/l OlIMOKaMu, yCTpaHeHHe po0eioB.

v OneHka He CHUKAeTCs 3a TpaMMaTHYecKHe U nucrpaduyeckue omuOKH, JOMYyIIEHHbIE B

pabote. MckimtoueHHs COCTaBISIOT CIydad HAMCAHUS TeX CJIOB M CIOBOCOYETAHUH, KOTOPBIE IIUPOKO
HCIOJIb3YIOTCSL HA ypoKax anreOpbl. YUHThIBasi 0OCOOCHHOCTH JIETeH C TSKENbIMU HApyIIEHUSMU peuH,
JIOIIYCKaeTCsl HamuKe | ucrpaBiieHysl IPU YCIOBUM TOBTOPHOM 3alIMCH KOPPEKTHOT'O OTBETA.

v OmmOku, O0O0YCIOBICHHBIE TSKEJIBIMU HApYIICHUSIMH pedd M TUChbMa, CIeAyeT
paccMaTpuBaTh MHIUBUAYAIBHO Ui Kaxa0ro odydvaromerocs. Crienn(puyeckuMu A HUX OLIMOKaMu
SBJIAIOTCSI 3aME€Ha COIJIACHBIX, CKaXXE€HHE 3BYKOOYKBEHHOI'O COCTaBa CJIOB (MPOIMYCKHU, MEPECTaHOBKH,
no0aBieHus], HEAONHChbIBaHUE OYKB, 3aMeHa IJIaCHBIX, Ipy0oe HCKaXeHHEe CTPYKTyphl cioBa). [lpu



BBICTABJIICHUM OLCHKA BCE OJHOTHITHBIC CHEHU(pHYSCKUE OIIMOKM TNPHPABHUBAIOTCA K OJHOI
opdorpadpudeckoil ommoke.

v

[Tpu HEOpeKHOM BBITOJHEHUH MUCHMEHHBIX PadOT, OOJBIIOM KOJMYECTBE HCIIPABICHHUI,

HCKKEHUH B HaUepTaHWU OyKB OICHKA CHMKACTCSI Ha OJIMH OaJlI, €CJIM 3TO HE CBA3aHO C HAPYIICHHUEM
MOTOPHKHU y 00y4JaroIuXxcsl.

TEMATHYECKOE IINTAHUPOBAHHUE
YYEBHOI'O KYPCA «AJITEBPA» 7-10 KJIACCbI

7 KJ1acc
Tembl/rnaBsl | Konnue OcHOBHOE OCHOBHBIE BHJIBI JIEITENLHOCTH 00YYarOIIUXCS
CTBO COZIEpIKAHKE
4acoB,
OTBOJH
MO€ Ha
U3yueH
ue TeM
Hucna | 25 [MTousTHe CucremarusupoBarb W oboram@ark 3HaHusS 00
BBIUCICHUSL. PaLMOHAILHOIO OOBIKHOBEHHBIX M JIECCATUYHBIX APOOSX.
Pannonans qHCIIa. CpaBHHBATh M YIOPSI0YHBATH JAPOOH, MpeoOpa3oBbIBas
bIC HHCTIA ApudMETHYECKHME | Ipy  HEOOXOJMMOCTH  JECATHYHBIE  ApoOM B
JAEUCTBUS C | OOBIKHOBCHHBIC, OOBIKHOBEHHBLIC B JICCATHYHBIC, B
PalMOHATILHBIMU | YaCTHOCTH B OECKOHEUHYIOIECATHYHYIO JPOOH.
quCJIaMH. [IpumensTe  pazHoOOpasHble CHOCOOBI W HPUEMBI
CpaBHuenue, BBIYMCJIEHUS ~ 3HAYEHWM  JPOOHBIX  BBIPAKEHMH,
YIOPAAOYMBAHUC | coaeprKaliux OOBIKHOBEHHBIE W JECITUYHBIE I{p061/1:
panroHaIbHbBIX 3aMEHSATD MPH HEOOXOIUMOCTH JECATHIHYIO IPOOH

yucen. CTeneHn

C  HaTypaJlbHbIM
MOKa3aTeJEeM.
Pemenue
OCHOBHBIX 3ajay
Ha poowu,
MPOLICHTHI

n3 peanbHON
MPaKTUKH.
IIpu3naku
J€TUMOCTH,
pasoKeHUsT Ha
MHOXHUTENH
HaTypaJTbHBIX
YHCEIL.
Peasibubie
3aBUCUMOCTH.
IIpsmas u
oOparHas
MPONOPILHOHAI
BHOCTH.

OOBIKHOBEHHOM U OOBIKHOBEHHYIO  JIECATUYHOM,
NPUBOJINTH BBIpakeHHe K (popme, Hanbosiee ynoOoHoH s
BBIYHCIICHUH, TpeoOpa3oBbIBaTh IPOOHBIE BHIPAKEHUS Ha
YMHOXXEHHE U JIeNIeHHE JeCATUYHBIX Apo0eil K 1eficTBUIM
¢ 1ensIMU ynciaamu. [IpuBonTE YMCIIOBBIE U OYKBEHHBIE
IpPUMEpPBl  CTENEHUW C HATypaJbHBIM  II0KA3aTellEM,
OOBSCHSS 3HAYEHHUS] OCHOBAHMSI CTENEHU M I10Ka3aTess
CTENEHM, HaXOIWTh 3HAdeHWs cTenmeHeil Buga A" (A —
A1000€ pallMOHAIBHOE YUCIO0, N — HATypaJbHOE YHCIIO).
IToHuMaTh cMbICT 3amMCH OOJBIIUX YHCENT C MOMOILBIO
NECSTUUHBIX IpoOeil u creneHeidl uucna 10, mpUMeHATH
UX B peEaJbHbIX CUTyalusiXx. I[IpUMEHATh NpU3HAKU
JEJIMMOCTH, Pa3J0XKEHUsI Ha MHOXHUTEIU HaTypaJbHbIX
yucesn. PemaTe 3a1auu Ha 4acTH, IPOLEHTHI, POIOPLIMH.
Ha naxoxnenue napoOu (mporeHTa) OT BEIMYUHBI U
BEITUYUHEI 10 €€ Apodu (MpoIeHTy), Apodu (IIPOLIEeHTA),
KOTOpBIM COCTaBisieT OJHA BEJIMYMHA OT JIPYrOW.
[IpuBoauTH, pa3dupaTh, OLIEHUBATH Pa3IMYHbIC PEIICHUS,
3allMCH PEIICHMM TEKCTOBBIX 3aaad. Pacro3HaBaTh U
OOBSICHATh, ONHUpasChb Ha  ONpEAETeHUs, MPSAMO
MPOIMOPLIMOHANIbBHBIE U 00paTHO MPONOPLUOHATIbHBIE
3aBUCHUMOCTH MEX]y BEJIMUYMHAMU; IPUBOJUTH MPUMEPHI
3TUX 3aBHCHUMOCTEM W3 peaJbHOr0 MHpa, W3 JIPYrHX
y4eOHBIX IIPEIMETOB. Pemars MPAaKTHUKO-
OpUEHTUPOBAaHHBIE 3aJ[aul Ha APOOU, TPOLIEHTHI, MPAMYIO
1 00paTHYIO NPONOPLHUOHATBHOCTH, TPONOPIIHH.
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AJrebpanec BykBeHHBIE OBnazers  anreOpauMdecKoil  TEPMHMHOJIOTHEH U
Kne BBIPAXKCHHUSL. CUMBOJIMKOW, TPUMEHATh €€ B IMPOLECCE OCBOCHHS
BBIPAKCHUS
ITepemeHHBIE. yuebHoro marepuana. Haxoautp 3HaueHus: OyKBEHHBIX
Jlonyctumbie BBIPOKCHUN TIPU 33JaHHBIX 3HAUCHHUAX OYKB; BBIIIOJIHSATH
3HAYCHHS BBIUUCIICHUS 110 (hopMyTIam.
HEPEMCHHBIX. BBINONHATE NPe0Opa3OBaHUS LEJIOTO  BHIPAKEHHS B
D@opmyIbL. MHOTOWICH  TPUBEACHUEM  IOJOOHBIX  CJIaracMbIX,
IIpeobpasoBanue PacKpbITHEM CKOOOK. BBIMONHATE yMHOKEHHE OJHOUICHA
OyKBEHHBIX Ha MHOTOWIEH ¥ MHOTOWIEHa HA MHOTOYIEH, IPUMEHSATh
BBIPAKCHUH, ¢dopmynBl KBajpaTa CyMMbl W KBajpaTa pa3sHOCTH.
packpeITHe OcymecTBIATh pa3ioKeHHe MHOTOWICHOB HA MHOXKHTEIN
CKOGOK i | OyT€M BBIHECEHUS 3a CKOOKM OOLIEro MHOMKHTEI,
NpUBE/ICHHE MpPUMEHCHHS (dopMyaBl Pa3HOCTH KBAApaToB, (HOpPMYI
[010GHBIX COKpAIIEHHOTO YMHOXKEHHUSI.
[TpumensaTs MpeoOpa3oBaHIe MHOTOYJICHOB JUIS PELICHUS
CJIaraeMbIX.
. pa3MYHBIX 337a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB,
CpoiicTBa .
U3 PEAIbHOM MPAKTHKH.
CTETICHH C .
3HaKOMHTHCS C UCTOPUEH PAa3BUTHUSI MATEMATUKH
HaTypaJbHBIM
MIOKa3aTeJeM.
MHOrOo4IeHBI.
CrnoxeHue,
BBIYUTAHHE,
YMHOXCHHUE
MHOTO4JICHOB.
DopmyJibl
COKpPaIEHHOT O
YMHOXKEHHUSI.
Pasnoxenue
MHOT'OYJIEHOB Ha
MHOXKUTEIH
Ypasnenns u | 20 VpaBHenue, Pemrath JMHENHHOE YpaBHEHWE C OJHON IEPEMEHHOM,
HEpaBeHCTBA npaBuia TPUMEHSISI TIPaBUIIa epeXo/1a OT UCXOMAHOTO YPaBHEHHS K
npeoOpa3oBaHus | paBHOCWJIBHOMY eMy Ooiiee mpoctoro Bunaa. IIposepsTs,
ypaBHEHUS, SBJISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YpaBHEHHUS.
PaBHOCHIIBHOCTE | TTonGupars NpuUMEpPHl  Map  YMCEN,  SBJISAIOLIAXCS
YPaBHCHHH. pEIlCHUEM  JIMHEHHOrO  ypaBHEHWsS  C  JBYMs
Jluneiinoe nepeMeHHbIMU. CTpOUTH B KOOPAMHATHOM IUIOCKOCTH
ypaBHEHHE ¢ | TpadUK JTHHEHHOTO YpaBHEHUSI C JABYMS TIEpPEMEHHBIMH,
OJTHOM NOJB3YSACh TpapUKOM, NMPHUBOAUTH MPUMEPHI PEIICHHS
MIEPEMEHHOI, YPaBHEHMUS.
peleHue Haxoaute penieHne cucteMbl IBYX JIMHEHHBIX YpaBHEHUH
JIMHEHHBIX ¢ naByMs mepeMeHHbIMHA. COCTaBIATh W  pemaTh
ypaBHEHHUIA. ypaBHEHHE WM CUCTEMY YpaBHEHHUH IO YCIOBHIO 3a/1a4H,
Pemrenue 3amau ¢ | MHTEPIPETHPOBATEB COOTBETCTBUU C KOHTEKCTOM 3a7adu
MIOMOILBIO MOJTY4YEHHBIHPE3yIbTaT
YpaBHEHUM.
JIuneiinoe
ypaBHEHUE c
JBYMSI

NEPpECMCHHBIMU U




ero rpaduk.

Cucrema  1BYX
JIMHENHBIX
YpaBHEHUHU c
JIBYMsI
IIEPEMEHHBIMU
Koopaunarsr | 24 Koopaunara N300paxkaTh Ha  KOOPAMHATHOW  MpPAMON  TOUKH,
u - rpauky. TOYKM Ha NPAMOM. | COOTBETCTBYIONIME  3aJaHHBIM  KOOpAMHATAM, JIYYH,
Dynximu YucnoBele OTpE3KH, HHTEPBAIBL; 3alIMCHIBATh MX HA alreOpandyeckoM
IIPOMEXKYTKH. SI3BIKE.
Paccrosnue OTrmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO
MEXIY JBYMs | 3aJaHHBIM KOOPAMHATaM; CTPOUTH I'pa)MKU HECIOKHBIX
TOYKaMHU 3aBUCUMOCTEH, 3aJaHHbIX ()OPMYJIaMH, B TOM YHCIIE
KOOPJMHATHOU C MOMOIII0 ITU(POBBIX Ta00PATOPHUH.
IIPSIMOH. [IpuMeHnaATH, 3y4yaTh NPEUMYILECTBA, UHTEPIIPETUPOBATH
IlpsimoyronmbHast | rpaduueckuii  Croco0  NpECTaBICHHS W AHAIU3A
CHUCTCMa pPa3HOO0Opa3HOM KU3HEHHOW HH(POPMAIINH.
KOOpanHat Ha | OcBauBath IIOHSATHUEC byHKIuy, OBJIaJICBaTh
IIJIOCKOCTH. (YHKIIMOHATTEHOM TEPMHHOIOTHEH.
Ipumepsr PacriosnaBare JsmHeWHyr ¢yHkmuio Y = kx  + Db,
rpaduKos, ONMUCBHIBaTh €€ CBOMCTBA B 3aBUCHMOCTHM OT 3HAYCHUU
3a/IaHHBIX ko3 duireHtos K u b.
opmynamu. Crpouts rpaduku TuHEHHON QyHKINHU, QyHKIHHA Y =] X |.
Yrenue rpadukos | Hcnonb30BaTh nupoBbIE pecypchl IS MOCTPOCHHUS
peanbHbIX rpaduKoB PYHKIMHA U U3yYSHHUS UX CBOWCTB.
3aBHCHMOCTCH. [IpyBonuTe npHUMEpBl JIMHEWHBIX 3aBUCHUMOCTEH B
LlonsTne pEANBHBIXITPOLIECCAX U SBICHUAX
(GyHKIHH.
['paduku u
CBOMCTBA
GbyHKIHA.
JInnelinas
byHKLHS.
ITocTpoenne
rpaduka
JIMHEWHON
byHKIHN.
I'paduk pynkmn
y=|x|.
Iosroperne | 6 [ToBTOpEeHue BriObupaTh, NpUMEHSTHh OLIEHUBATh CIOCOOBI CpaBHEHUS
1 OCHOBHBIX YyHucesl, BBIYMCIEHUHN, MpeoOpa3oBaHUN  BBIpaKEHUH,
obobmenne MOHSITUH U [pelieHuss ypaBHEHHH. OCyLIECTBIATh CaMOKOHTPOJIb
METOJIOB Kypca BBIMIOJHSAEMBIX JEHCTBUM U CaMONpPOBEPKY pe3ysibTaTa
7 Kacca, BBIYMCIICHU, npes)6pa3OBaHHI?I, nocrpoeHui. Pemars
0600IIeHITe 3aJlauM U3 peasibHOM KU3HU, IPUMEHATh MaTeMaTHYecKue
SHAHMI 3HaHUA JUIs peUIeHUs 3a/1a4 U3 Apyruxnpeameros. PemaTts
TEKCTOBBIC 3aJladyd, CpaBHUBATh, BBIOUPATH CIIOCOOBI
pELIEeHNUs 3a/1a4H.
OBIIEE 102
KOJIMYECTB
O YACOB 110

IMPOT'PAMME




8 kJacc

Tewmsl/TnaBel | Komnue OcHoBHOE OCHOBHBIE BUJIBI ICATEILHOCTH O0YUAIOLTUXCS
CTBO coJiepKaHne
4acoB,
OTBOJIU
Moe Ha
U3y4YeH
Ue TeM
Hucia u| 15 KsaapaTHblii @opMyIMpOBaTh ONpPEAEIEHHE KBAJPATHOTO KOPHS U3
BBIMHCIICHAA. KOPEHb M3 YKCJA. | Ydclia, apu(h)METHUECKOIO KBAAPATHOTO KOPHSL.
Kanparmbie IMousitre 00 | [IpuMeHSTh ONEpalMI0 U3BJICYEHUS KBaAPATHOTO KOPHS
KOpHH UPPAallMOHAIBHOM | U3 YKCJIa, UCIIOJIb3YS MPU HEOOXOAMMOCTH KaJIbKYJIISTOP.
qHuCIIe. OneHnBaTh KBaJpaTHbIC KOPHU LEJNBIMH YHUCIAMH U
JHecaTuvnble JECATUIHBIMH JIPOOSMH.
IPUOJIIKEHHSA CpaBHHMBAaTh W  YHOPSJAOYMBATH  pallMOHAIBHBIE U
UPPALUOHAIIBHBIX | UppAIlMOHATBHBIC 4YKCJa, 3alUCaHHBIE C ITOMOIIBIO
YHUCEIL. KBa/IPAaTHBIX KOPHEH.
JleiictButenbHbie | MccenoBarh ypaBHeHHe X° = @, HAXONUTb TOYHBIC H
yucia U UX | npubamkEHHbBIC KopHU mpu a > 0.
CpaBHCHHUE. HccnenoBate CBOMCTBAa KBAAPATHBIX KOPHEW, IMPOBOIS
YpaBHCHUE BUJIA | YHCIIOBBIE IKCIIEPUMEHTHI C UCIIOJIb30BaHUEM
X’ = a. KaJbKynATopa (KoMibloTrepa). Jloka3piBaThb CBOMWCTBa
CBoiicTBa apu(METHYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh HX
apudmernyeckux | A npeoOpazoBaHUs BBIP@XXECHHUI.  BBINOIHATH
KBaJ[PaTHBIX npeoOpa30BaHusl BBIPAKEHUH, COJEPIKAIIUX KBAJPaTHBIE
KOPHEH. KOpHH. BbIpakaTh mNepeMEHHbIE M3 T'€OMETPUYECKUX H
[IpeoGpazoBanue | Gu3HUECKHX GOPMyYIl. BEIUMCIATE 3HaUEHHUS BBIPAKEHUIH,
YHCIIOBBIX COICpKAIIMX KBAJpaTHbIC KOPHHU, HCIOJB3YS IpH
BBIpaKEHUH, HEOOXOAMMOCTH KaJbKymsaTop. Mcmonp3oBaTh B XOfe
coacpKalnx peICHUA 3aaa4d QJICMCHTApPHBIC MMpEaACTaBJICHNA,
KBaJ[paTHBIC CBSI3aHHBIE C MPUOMIKEHHBIMU 3HAYEHUSIMU BEITMYUH.
KODHH. 3HAKOMHUTBCS C UCTOPHEH Pa3BUTHS MaTEMATHKH
Hucna u|7 Creniens ¢ uensiM | DopMynupoBaTh — ONpeleNieHHe CTeNEeHH C  LEeNbIM
BBEIMHCICHHAL. MOKa3aTeJEeM. IIOKA3aTEJIEM.
Cremenp ¢ CranpaprtHas [IpencraBnsaTh 3amuch OONBIIMX W MajbIX 4YHCENT B
HEIbIM 3aMyuChyuCIa. cTangapTHOM Bujae. CpaBHUBaTh 4YHCIIa U BEJIMYUHBL,
HOKa3aTeIeM Pa3mepbt 3alMCcaHHBIe ¢ UcToNb30BanueM crenenu 10.
00BEKTOB Hcnonp3oBarh 3amuch 4HceN B CTaHIAPTHOM BHJIE JUIS
OKPYKaIOIIEr0 BBIDAKCHUSI ~ pa3MepoB  OOBEKTOB,  JJIUTEIBHOCTH
MHpa (OT | IPOLIECCOB B OKPYXKAIOLIEM MHpE.
AJIEMEHTAPHBIX dopMynHpOBaTh, 3aMUCHIBATH B CAMBOJIMUECKON hopme 1
YaCTHII JI0 | WIUTIOCTPUPOBATH TIPHMEPAaMH CBOICTBA CTENICHUC LIEJTBIM
KOCMHUYECKUX MOKa3aTeIeM.
00BEKTOB), [lpuMeHATh CBOWCTBA CTENEHW JUIS TPEOOpa3OBaHUS
JUTUTEIBHOCTh BBIDOKCHUH,  COJCpKAIIMX  CTCIIEHH C  LEJIbIM
MPOIIECCOB B | TTOKa3aTeIeM.
OKpYXXaroieM BBHIMONMHATE  ICUCTBHS € YHCIaMH, 3aldCaHHBIMH B
mupe. CBoMCTBa | CTaHIAPTHOM BHJEe (YMHOXXEHHE, JIeJIeHHEe, BO3BEICHUE B
CTETICHH C LENIBIM | CTEIIEHb)
rokasaresjeM
Anrebpantec | 5 KBapaTHbIii PacrosHaBaTh KBAapaTHBIA TPEXWIEH, YCTAHABJIUBATH
KHe TPEXUIICH. BO3MOXKHOCTB €TI0 Pa3JIOKEHUSI Ha MHOKUTEJIH.
BLIPaKCHHAL. PacknaaplBaTh HA MHOKUTENIN KBaJpPaTHHIN TPEXUIeH C




KBangpartHsiit PasioskeHne HEOTPULIATENIbHBIM AUCKPUMHHAHTOM
TPEXHICH KBaJPaTHOIO
TpéXuseHa
Ha MHOKUTEIN
Anrebpanye 15 Anrebpanueckas | 3amuchIBaTh anredpandeckue BeipakeHus. Haxonute
CKue ApOo0b. 00JacThb onpeAeneHus palliOHAILHOTO BbIPAKECHHUS.
BBIPAXKCHHUAL. Homyctumbie BpINOJIHATE YUCIOBBIE MOJCTAHOBKM M BBIYMCIISTH
Aurebpaniec SHa4YCHUA 3HaUEHUE IPOOH, B TOM YHUCIIE C TOMOIIBIO KaIbKYJIATOPA.
Kast 1po0b [IEPEMCHHBIX, dopMynHpOBaTh OCHOBHOE CBOMCTBO aireOpanvecKoit
BXOIALINX IpoOu ¥ IPUMEHSTH €ro I mpeodpa3oBaHus I1poOei.
B aIT€OPAHYCCKUC | BpimonHsATh HCHCTBHS C anreOPaHdecKHMH  APOOSMH.
BBIPAXKCHHA. [Ipumensars npeoOpa3zoBaHus BBIPAXKEHUN IS PEIICHUS
OcHoBHOE 3a1a4. Beipaxats nepeMennsie u3 Gopmyi (pusnyueckux,
CBOWCTBO TEOMETPHUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAIIHH)
anreOpanvecKoi
IpoowH.
CokparnieHue
TPOOCH.
Cnosxxenue,
BBIYUTAHUE,
YMHOXEHUE u
JiefieHue
anreOpanvyecKux
JpoOei.
ITpeobpazoBanue
BBIPXKEHU,
coJiepKalX
anreOpanveckKue
Jpobu
Ypasrenns u | 15 KBanparHoe PacriozHaBath KBaJpaTHbIC YPaBHEHHSI.
HCpaBCHCTEA. YpaBHCHHE. 3anuceiBaTh (OpMYITy KOpPHEW KBaJpaTHOTO YpaBHEHUS;
Ksazparubie Hemonxoe peuIaTh KBaJpaTHbIC YPABHCHUS — IMOJIHBIC M HEIIOJIHBIC.
YpaBHCHIA KBaJpaTHOE [IpoBoauTh MpOCTEUIINE WMCCACAOBAHUS KBAJPATHBIX
YpaBHCHHUEC. ypaBHeHPIfI.
®opmyna KOpHEH | PemaTe ypaBHEHHMs, CBOASIIMECS K KBAJAPATHEIM, C
KBa/IpaTHOIO MOMOIIbIO TMPeoOpa3oBaHUN U 3aMEHOW IEePEMEHHOM.
YPaBHCHHA. HaGmtonate u aHainM3MpoOBaTh CBSA3b MEXKYy KOPHSAMHU U
Teopema Buera. | xosdurmentamMu KBagpaTHOrO ypaBHEHHS.
Pemenne ®opmynupoBaTe TeopeMy Buera, a Takxke oOpaTHyio -
YPaBHEHHIA, TEOPEMY, IPUMEHATH OTU TEOPEMBI JJI PELICHUS 3a/1a4.
CBOMAIIUXCA Pemars TEKCTOBBIE 3ala4yd AIreOpPandeckuM CIIOCOOOM:
K KBaJIpaTHBIM. | epexouTh OT CIOBECHOH (HOPMYIHPOBKH YCIOBHS
Ipocretinme 3a7auM K ajdreOpanveckoil MOIEIM IyTéM COCTaBJIEHUS
JpobHo- ypaBHEHHUS;  peliaTh  COCTABICHHOE  ypaBHCHUE,
pallMOHaJIbHBIC WHTEPIPETHPOBATH PE3YIIbTaT.
YPaBHCHHUS. 3HAKOMHUTHCS C HCTOPUEH Pa3BUTHS aareOpbI
Pemenue
TEKCTOBBIX 3ajau
c MIOMOUIBIO
KBaJIpaTHBIX
YPaBHEHUNU
Ypasuenus u | 13 JluneitHoe PacriosHaBath  JMHEWHBIE ~ ypaBHEHHS C  JBYMS

HCEpPAaBCHCTBA.

ypaBHEHHE c

niepeMeHHbIMU. CTpOuTh TpaduKy TUHEHHBIX YpaBHEHUH,




CucreMbl
YpaBHEHUU

JIBYMSI
MepEMEHHBIMU,
ero rpaduk,
MIpUMEPHI
peueHus
ypaBHEHUU B
LEJIbIX YHMCIIAX.

Pemenne cucrem
JIByX  JIMHEWHBIX
YpaBHEHUHU c
JIBYMsI
MePEMEHHBIMHU.
[Tpumepsi
pEIICHUsI CHUCTEM
HEITUHEHHBIX
YpaBHEHUH c
JIBYMs
MepEMEHHBIMHU.
I'paduueckas
WHTEpIpeTaIus
YpaBHEHUSA c
JIBYMSI
MEpEMEHHBIMU U
CHCTEM
JIMHEHMHBIX
YpaBHEHUH c
JIBYMS
MepEMEHHBIMHU.
Pemenue
TEKCTOBBIX 3ajad
c ITOMOIIILIO
CHCTEM
ypaBHEHUU

B TOM YHCJIE HCTIONb3Ys LIU(PPOBBIE PECYPCHI.

Pasnuuars nmapasuiesbHbIE U NIEPECEKAOIIMUECS IIPSAMBICIIO
UX YPaBHEHHUSM.

Pemwate cuctemsl IByX JIMHEWHBIX YPABHEHUU C ABYMs
IIEPEMEHHBIMU TIOACTAHOBKOM MU cllokeHueM. Pemats
IIPOCTEHIINE CUCTEMBI, B KOTOPBIX OJTHOU3 yPaBHEHUH HE
SIBJISIETCS JIMHEVHBIM.

[IpuBoauTe rpaduyecKyr0 HMHTEPIPETALUIO PEIICHUS
YpaBHEHUS C ABYMs [IEPEMEHHBIMU U CUCTEM YPaBHEHMIC
JBYMsI IEPEMEHHBIMHU.

Pemath TekcTOBBIC 33129 aNTeOpPaMUECKUM CIIOCOOOM.

VYpaBHeHus u
HEPaBEHCTBA.
Hepasencraa

12

YucnoBbie
HEpPABEHCTBA U UX
CBOICTBA.
HepaBenctBo ¢
OJIHOM
IIEPEMEHHOM.

JInaeHbIe
HEpPaBEHCTBA c
OJIHO
MEPEMEHHON U UX
peleHue.
CucreMsbl
JIMHEWHBIX
HEpPaBEHCTB c
OJIHO
MEPEMEHHON U UX
peleHue.

N3ob6paxenue
pemenus
JIMHEHWHOT O

dopmyIMpOBaTh  CBOMCTBA
WJUTFOCTPUPOBATh  HMX  Ha
JIOKa3bIBaThAJIT€OpanvecKy.

[IpuMeHATH cBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.
Pewmrats nuHEHBIE HEPABEHCTBA C OJHOM IEPEMEHHOMH,
n300paxkaTh peleHrne HEPaBEHCTBA HA YUCITIOBOM MPSIMO.

YHUCJIOBBIX  HEPaBEHCTB,
KOOPJMHATHOW  IPSIMOH,

Pemate cucTeMBbl JNTHMHEHHBIX HCPABCHCTB, I/I306pa)KaTb
peHICHUC CUCTEMbI HCPABCHCTB HA YHCIO0BOM HpHMOﬁ




HCPAaBCHCTBA U UX

CUCTEM Ha
YHUCIIOBOU
IPSIMOM
OyHKIHUM. ITonsTne Hcnonp3oBath (PyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
OcHoBHBIC byHKINN. CUMBOJIUKY.
TTOHATHA Ob6nactb Bbruucnare 3HavueHus QyHKIMA, 3aJaHHBIX (opMyTamu
omnpezneneHuss U | (Ipy HEOOXOIMMOCTH HCIIONb30BaTh KaJIbKYJSATOP);
MHOECTBO COCTaBJISITh TAOIHIIBI 3HAYCHUN (DYHKIIUU.
3HAYEHUI Crpouts mo Toukam rpaduku ¢GyHKIUHA. ONUChIBaTH
GbyHKIHIH. CBOWMCTBa (YHKIMH Ha OCHOBe €€ TpaduIecKoro
CriocoObI 3a1aHust | IPEICTABICHHS.
byHKINHA. Hcnonp3oBath  (QYHKIMOHAIBHYIO TEPMHUHOJIOTHIO H
I'padux CUMBOJIUKY.
byHKINN. HccnenoBath  mpuMepsl  IpaduKoOB,  OTpaXkaroIuX
CaolicTBa peanbHble Ipoueccsl U sBJIeHUA. lIpuBoauTh IpUMEpHI
byHKIHN, UX | IPOLIECCOB U SIBJICHUHN C 3alaHHBIMU CBOMCTBAMHU.
0TOOpaxeHue Hcnonp3oBaTh  KOMIOBIOTEPHBIE  MPOTPAMMBI  JUIS
Ha rpaduke OCTpOoeHUs IrpaMKoB (YHKIMHA U U3YYEHUS X CBOICTB
DyHKIMH. Urenue u | Haxogute ¢ momomipio rpaduka ¢yHKIMH 3HAUYCHUE
Hucnosie MIOCTPOEHUE OJIHOM W3 paccMaTpUBAEMBIX BEJIMYMH IO 3HAYEHUIO
INgeINI rpadukoB IpyToii.
yHKIIHiA. B HecnmoxHBIX  ciydasx — BeIpaxatb  (opmyion
ITprmepsr 3aBUCHUMOCTD MEXY BEITMUNHAMMU.
Fpa‘bHKOVB OmnuceBaTh XapakTep W3MEHEHHs OJHON BEJIUYHMHBI B
yHKIH, 3aBMCHMOCTH OT M3MEHEHUSI JIPYTOii.
OTpaKAIOLIMX Pacrio3naBarh BUIbI M3ydaeMbiX (pyHKiui. ITokaswiBaTh
PCaIRHBIC CXEMATHYECKH TOJIOKEHNE Ha KOOPJAMHATHON IIOCKOCTH
HPOHCCCBL. rpaukoB QyHKImHA Brga: Y = X5, Y =X,y =\x, y =
OyHKIUH, x|
OMUCBIBAIOMIHE Hcnonp3oBath QyHKIIMOHATBEHO-TpadUUecKue
TPAMYIO Y| npencraBieHus s pelICHWS M HCCICIOBAHMS
o0parHyro YpaBHEHUN UCUCTEM YPaBHEHUM.
MPOTIOPIMOHATIBH
BIC 3aBHCHMOCTIL, [TpumeHsATH HH(I)]EOBBIG pecypcel  JUIsl  TIOCTPOEHHUS
WX rpaduKH. rpaduKoB QyHKIIHIA
I'paduk pynkmun
y =X
OyHKIU
y = Xz’ y = X3,
y=xy= |x|
rpagpudeckoe
pelieHue
YpaBHEHUNU 5
CHCTEM
YPaBHEHUNU
Hosropenue [ToBTrOpenue Be10upatrh, NpuMeEHATh, OLIEHUBATH CIIOCOOBI CPaBHEHUs
u OCHOBHBIX qucel, BBIUMCIEHUH, MpeoOpa3oBaHUN  BhIpAXKEHU,
obobmenue HOHATHI v | pemieHus ypaBHeHHH. OCYHIECTBIIATH CaMOKOHTPOJIb

METOJIOB KypcOB /
u 8 Kiaccos,
000011IeH1E
3HAHUH

BBIIIOJIHSIEMBIX JIEMCTBUM M CaMOIIPOBEPKY pe3yibTaTa
BBIUMCIICHUH, mpeoOpa3oBaHuii, mnocTtpoeHuil. Pemarp
3a/1a4d U3 pPealbHOM )KU3HU, IPUMEHATh MATEMATUYECKUE
3HAHMA U1 pELICHMs 3aJad W3 JAPYTUX NPEIMETOB.




Pemarr, TekcTOBBIE 3amaud,
CHOCOOBI pelIeHUs 3aa9n

CpaBHUBATh, BBIOUPATH

OBUIEE 102
KOJIMYECTB
O YACOBIIO
ITPOTPAMME
9 kaace
Tembi/rnassl | Konnue OcHOBHOE OCHOBHBIE BU/IbI IEATENLHOCTH 00y4arOIMXCs
CTBO COJIEpIKAHUE
4acoB,
OTBOJIH
MO€ Ha
U3ydeH
e TeM
Hucna w9 PaioHabHbIE Pa3BuBarh NpEACTABICHHA O YHUCIAX: OT MHOXKECTBA
BEIMHCTICHIL. qucia, HATYPAIbHBIX YHCEN [0 MHOXECTBa CHCTBUTEIBHBIX
Heiictputens UppalroHanbHble | unce. O3HAKOMHUTBCSA C BO3MOYKHOCTBIO IPEICTABIICHHS
HEIE YHCIIa

Ylclla, KOHCUYHBIC
hn  OeCKOHEUYHbIE
JIECATHYHBIC
Jpo0wu.
MHOXECTBO
JNIEUCTBUTEIILHBIX
YHCe;
JIEUCTBUTEIILHBIC
Yypcia KaK
OCCKOHEUHBIE
JIECATUIHBIC
npobu. Bzaumuo
OJHO3HAYHOE
COOTBETCTBUE
MEXIY
MHO>KECTBOM
JEeUCTBUTEIbHBIX
YHCeN u
MHOKECTBOM
TOYCK
KOOPAMHATHOMU
IPSAMOM.
CpaBHeHue
eNCTBUTENIHHBIX
qucen,
apupmMeTHuecKue
NEWCTBHUS C
NEeUCTBUTECIbHBIM
AYHCIaMH.
[Tpubnmxénnoe
3HAYCHHUEC
BEJINYHUHEL,
TOYHOCTH
NpUOIIKEHUS.

IEHCTBUTEILHOIO 4YHCIa KaK OECKOHEYHOH JeCSITHYHOMN
Ipoowu, MIPUMEHSTh JIECATHYHBIC
palMoOHATBHBIX U UPPAMOHATBHBIX YHCEIL.
Nzobpaxars JICHCTBUTEIILHBIC qyciia
KOOPJIMHATHOM IIPSMOM.
3anuceIBaTh, CpaBHUBATh "
NEUCTBUTEIILHBIE YHCIIA.
BoinonHsaTe, coderas YCTHbIE M NHUCbMEHHBIE MPUEMBI,
apudmeTHuecKre NCUCTBUS C PAIMOHATHLHBIMHA YHCIIAMU;
HaXOJUTh 3HAYCHMS CTEIICHEH C IEIBIMM ITOKa3aTeIIMH U
KOpHEH; BBIYUCIISITH 3HAYCHUS YHCIIOBBIX BHIPAXKCHHI.
[Honyuuts MpeACTaBICHUE 0 3HAYNMOCTH
JEHCTBUTENBHBIX YHCENI B MPAKTHYECKOW MEATETbHOCTH
YyelIoBeKa.

AHanmu3upoBaTh M JIeNIaTh  BBIBOJBI O TOYHOCTH
npUOIIKEHUsT JTEHCTBUTENBHOTO YHCIAa TPH pPElICHUH
3ajad4.

MPUOJIMKCHUS
TOYKAMH

YIIopsaa041MBaThb

OkpyrasTh  ACUCTBUTEIBHBIE  YMCJIA,  BBIIOJHSATH
NPUKUIKY pe3ysibTaTa BBIYMCICHUH, OLIEHKY 3HAYeHMH
YHCIIOBBIX BBIPAKEHUH.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTHS MATEMaTUKU




OkpyrieHue
yucen. [Ipukuaka

u OICHKA

pe3yIbTaToOB

BBIYMCIICHUM.
Ypasuenus u | 14 Jluneiinoe OcBauBarh, 3allOMUHATL W TPUMEHATH IpadHUUecKue
HEpaBCHCTBA. ypaBHEHHE. METOJbI [PU PEUICHHH YpPaBHEHHH, HEPABEHCTB U WX
ypaBEIeHH’I ¢ Penienue CHCTEM.
OZHOH 5 ypaBHEHHUIA, PacriosnaBath 1iesible M JAPOOHBIE ypaBHCHHsA. Pemrarh
HCPEMCHHON CBOMAIIMXCS K | IMHEHHbIE M KBaJApaTHBIE YpaBHEHMs, ypPaBHEHHS,

JIMHEHHBIM. CBOJSIIMECS K HUM, NMPOCTEHIINE APOOHO-PALIMOHATILHBIE

KBanpaTtHoe ypaBHEHHS.

ypaBHEHHE. IMpemiaratb BO3MOKHBIE CIOCOOBI PEIICHHS TEKCTOBBIX

Penrenne 3ajay, OOCYXJIAaTh WX M pEIIaTh TEKCTOBBIE 3aJa4M

YpaBHEHUH, Pa3HBIMH CIIOCOOAMHU.

CBOMSIIMXCS K | 3HAKOMHTBCS C HCTOPUEH Pa3BUTHS MAaTEMaTHKU

KBaJIPaTHBIM.

buksanparueie

ypaBHEHUSI.

[Tpumepsnr

peleHust

YpPaBHEHUM

TpeTben u

YETBEPTOU

cTerneHen

pa3IoKEHHEM Ha

MHOXHUTEIH.

Pemenue npo6HO-

parMOHaIBHBIX

YpaBHEHUM.

Pemenue

TEKCTOBBIX 3aj]ay

anreOpanvyecKum

METO/IOM
Ypasrenus u | 14 VpasHeHnue ¢ |OcBauBaTh U IPUMEHATH IPUEMBI PELIEHUS CHCTEMBI JIBYX
HCPaBCHCTEA. JBYMST JIMHEWHBIX YPABHEHUH C IBYMsI TIEPEMEHHBIMU U CHCTEMBI
Cucrembi . MEPEeMEHHBIMA U |IBYX YPaBHEHHi, B KOTOPHIX OJJHO YPaBHEHHE HESBIISCTCS
ypaBHCHUN erorpadux. JINHENHBIM.

Cucrema  aByx |[Mcnoibs3oBarhb (byHKUIHOHATBHO-TpaduuecKue

JIMHEWHBIX IPEJICTABJICHUS ISl PEUIEHHS ¥ UCCIIEOBAHMS YPaBHEHUI

ypaBHEHUU C |¥ cucTeEM.

JBYMS AHanu3upoBaTh ~ TEKCTBI ~ 3aja4,  pemarb  HX

HEPEMEHHBIMH W |areOpanveckuM Croco0oM: MEPEeXOMUTh OT CIIOBECHOM

eé pemieHue. |(GOpPMYJIUPOBKM yCIOBUS 3aJaud K aiureOpandeckoi

Pemienne cucrem
JIBYX YpaBHEHWI],
OJIHO M3 KOTOPBIX
JIMHEWHOE, a
JIpyroe — BTOpPOH
CTEIEHU.
I'paduueckas
HMHTEpHIpeTanus
CHCTEMBI

MOJIETMITYTEM COCTaBJIEHUSI CUCTEMbl YPaBHEHUH; pellIaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHHI; HWHTEPIPETHPOBAThH
pe3ynpTaT.  3HAKOMUTBCS C  HMCTOpPUEH  pa3BUTHUSA
MaTeMaTUKH




ypaBHEHUU c

JBYMSt
IICPEMEHHBIMU.
Pemenue
TEKCTOBBIX 3a7ad
anredpandecKkum
crocobom
YpasHenus u | 16 Yuciossie Uurate, 3anMcChIBaTh, I[OHMMAaTb, WHTEPIPETUPOBATH
HEpPAaBCHCTBA. HEPABEHCTBA U UX | HEPABEHCTBA, HCTIOJIB30BATh CHMBOJINKY 51
Hepagencrsa CBOMCTBA. TEPMUHOJIOTHUIO. Brinonnsate npeoOpa3oBaHus
JIunelinbie HEpaBEHCTB,  HCHOJB30BAaTh JUISI  NPEOOpa3oOBaHHS
HEPAaBEHCTBA  C | CBOMCTBA YMCIOBBIX HEPABEHCTB.
OJIHOM PacriozHaBaTh JMHEWHBIE M KBaJpaTHbIE HEPAaBEHCTBA.
NepeMeHHO 1 ux | Pemare nMHEWHBIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
pelieHue. HEpPABEHCTB, CHUCTEMbl  HEPABEHCTB, BKIIOYAIOLINX
Cucremsl KBaJ[paTHOE HEPaBEHCTBO, M pelaTh HX; 00CYXIaTb
JIMHENHBIX HOJIyYEHHBIE PELICHUS.
HEPABEHCTB c | M300paxarh  pelieHue HEpaBEHCTBA M CUCTEMBbI
OJIHOU HEPaBEHCTBHA YMCJIOBOW MPSAMON, 3alMCBIBATH PELIEHUE C
MIEPEeMEHHON M MX | IOMOLIbIO CUMBOJIOB.
peleHue. Pemars KBaJIpaTHbIE HEPaBEHCTBA, UCIIOJIB3YS
KBanparubie rpaduyeckye npeicTaBIeHusl.
HepaBeHCTBA U ux | OcBauBaTh M NPHUMEHATH HEPABEHCTBA IPU pEIICHUU
pelieHue. pa3IM4YHBIX  3aJad, B TOM  YHUCJIE€  IPAKTHKO-
I'paduueckas OpPUEHTUPOBAHHBIX
MHTEpIIpeTalns
HEPABEHCTB u
CUCTEM
HEPABEHCTB c
JIBYMsI TIep-MH
OyHKun 16 KBanpatnunas Pacno3naBats BHJIBI U3y4aeMbIX byHKLUH;
byHKIMS, e€ | WIIIOCTPUPOBAThH CXEMAaTUYECKH, OOBSACHATH
rpadux U | pacrosioKeHue Ha KOOPMHATHON MIIOCKOCTH I'paMKOB
;?;)I;%T;;’ dymxumit Buma: y = kx,y = kx+ b,y = S,y =X, y=
KOOPJUHATHI X, Yy = +x, ¥ = |x| B 3aBHCMMOCTH OT 3HauCHUIi
BEPILUHEI KO2()PUIIMEHTOB; OMUCHIBATH UX CBOWCTBA.
napabonbl,  och | Pacmo3HaBaTh KBajpaTHuHYyIO (yHKIUIO 10 (opmyIe.
CUMMETpUU [IpuBoanTE mpHUMeEpHl KBAaAPAaTUYHBIX 3aBUCUMOCTEN M3
napaboIbl. peaIbHOM )KU3HH, PU3UKU, TEOMETPHUH.
I'paduku BousBiaTe u 0000mars  ocoOeHHOCTH — rpaduka
byHKIHA: KBaJpaTHYHON GyHKIMK Y = ax’ + bx + C.
y =kx,y= kx + | Crpoure u wu300paxaTb CXeMaTUYeCKH Tpaduku
k KBaJIpaTUYHBIX QYHKIIHH, 3aJaHHBIX (opMynaMu Buaa
by =, yzad yzat+qy=ax+p?iy=ax+bx+ec
o X _ 3 _ | AHanu3MpoBaThb M IPUMEHATH CBONCTBA U3YYEHHBIX
y=Xy=Xy= GYHKIUN A7 UX TOCTPOCHHS], B TOM YHCIE C TIOMOIIBIO
Vxy = |x| IM(POBBIX PECYPCOB
Yucnossle 15 ITonstue OcBauBaTh W TPUMEHATH HWHJAEKCHBIE OO0O3HAYECHHUS,
nocineaoBare YHUCIIOBOM CTPOUTH pEYEBbIE BBICKA3bIBAHHUSI C HCIOJIb30BaHUEM
JIBHOCTHU MIOCJIE0BATENBHO | TEPMUHOJIOTHH, CBSI3aHHOMN c MOHATHEM
CTH. 3anaHue | mociae10BaTeNbHOCTH.
MOCJIE0BATENBHO | AHAIN3UPOBATh bopmyny n-ro qJIeHa
CTH 110CJIEIOBATENBHOCTH HIIM PEKYPPEHTHYIO (popMyIty




PEKYpPPEHTHOM
bopmynoit u
dbopmynoit  N-To
YJIeHa.
Apudmernaeckas
u
reoMeTpuyecKas
IIPOrPECCUH.
@opmynsl  N-ro
YjieHa

U BBIYHUCIATH YICHBI ITOCIEIOBAaTEIbHOCTEH, 3aJaHHBIX
3TUMHU (HOPMYITaMHU.

VYcraHaBnuBaTh  3aKOHOMEPHOCTH B
[OC/IE0BATENbHOCTH,  €CIH
HECKOJIKOEE YJICHOB.

MOCTPOCHHUU
BBIIIMCAHBbI ICPBLIC

Pacnio3naBate apuMETHUECKYyI0 M TE€OMETPHUYECKYIO
Mporpeccuy MpH pas3HBIX croco0ax 3agaHus. Pemartsb
3aJayd  C MHCIOJb30BaHMEM (GopMyl N-TO  wieHa
apu(METHIECKON 1 TEOMETPHUECKON POTPECCHii, CYMMBI
IIEPBBIX N YWICHOB.

apudmernueckoit | M300paxarh 4WiEHBI TOCIEIOBATEILHOCTH TOYKaMU Ha
u KOOPJIMHATHOM IJIOCKOCTH.
reomerpuueckor | PaccMarpuBare npumepsl NpPOLECCOB U SBJICHUM W3
IIPOrpeccui, peanbHON KU3HHM, WUIIOCTPUPYIOIIUE H3MEHEHUE B
CYMMBI TIEpBBIX N | apu(MeTHIeCKOi mporpeccuu, B TeOMETPUIECKOI
YJICHOB. IPOTPECCUH; n300paxarb COOTBETCTBYIOILINE
N3o6paxenue 3aBHCUMOCTUTPAPHUECKH.
YJICHOB Pewate 3a/1auu, CBSI3aHHBIE c YUCJIOBBIMU
apu@MeTUYECKOl | MOCIeN0BaTENbHOCTAMU, B TOM 4YHCJIE 3aJauyd U3
u pealbHOM  JKM3HM C  HUCIHOJB30BaHHUEM  IH(PPOBBIX
TE€OMETPHUECKONW | TEXHOJIOTUH  (DJIEKTPOHHBIX  TaONMUI, TpadUIecKOro
porpeccui KaJbKyJIATOpa H T.M.). Pemare 3agauu Ha CIOXHbBIE
TOYKaMH Ha | IPOLEHTHI, B TOM YHCJIE 33J]a4l U3 pealibHOM MPaKTUKH (C
KOOPJAMHATHOU UCIIOJIb30BaHUEM KaJIbKyIATOPA).
IIJIOCKOCTH. 3HAKOMUTBCS C UCTOPUEH Pa3BUTHS MAaTEMaTUKU
Jlunelinbrit u
HKCIOHEHIUAJIbH
BINPOCT.
CrnoxHble
ITPOLIEHTHI
[ToBTrOopenwue, | 18 Yucna n OnepupoBaTh MOHATHSIMH: MHOXKECTBO, IMOJMHOXXECTBO,
o0o01eHue, BBIUNCIICHUS olepanuu Haj MHOKECTBaMH; UCIIOJIb30BAaTh
CUCTEMaTH3a (3amnuce, rpaguyecKkoe MpeCTaBICeHUEe MHOXKECTB JJIsi OIMHCAHUS
LUl 3HaHUN CpPaBHEHHE, pEANIBHBIX MPOLIECCOB U SIBICHUMN, IIPU PELLICHUH 33134 U3
JeicTBUs C | Apyrux  y4yeOHbIX  MPEAMETOB.  AKTyalu3UpOBaTh
JNEHCTBUTEIBHBIM | TEPMUHOJIOTMIO M OCHOBHBIE JCWCTBHS, CBSI3aHHBIE C
u YUCIIAMHM, | YUCIIAMH: HATypaJbHOE YHCIO, IIPOCTOE U COCTaBHOE
qHCII0Bast 4luClla, JEIUMOCTh HAaTypaJbHBIX YHCEN, IPU3HAKU
npsiMasi; JEJIMMOCTH, LI€J0€ YUCII0, MOAYJIb YUCIIa, 0OBIKHOBEHHAs
IIPOLIEHTBHI, U JecATHYHas JApoOM, CTaHAApPTHBIM BHUJI 4YHCHA,
OTHOLICHUS, apumMeTuyecKuil  KBaJpaTHbIH KOpEeHb. BbINONHATH
IIPONIOPLINY; NEICTBUS, CpaBHUBaThb W  yINOPSAOYMBATH YHUCIA,
OKpPYTJICHHE, MPEJICTABIATh YUCIA HAa KOOPJAWHATHOM  MIPSMOM,
npuOInKeHuE, OKPYIJIATh UMCIJIA; BBINONHATh NPUKUIKY U OLEHKY

OIICHKA; pelleHue
TEKCTOBBIX 3aau
apupMETHIECKUM
croco6om)

pe3ysibTaTa BBIYMCIEHUW. Pemare TEKCTOBBIE 3a/1ayud

apudmernueckuM crocobom. Pemiate mpakTUyecKue
3a/1aud,  COJep)Kallue  MPOIEHTHI, JOJW,  YacTH,
BBIp@XAIONIME 3aBUCUMOCTHU: CKOPOCTh — BpeMs —

paccTtosiHue, IieHa — KOJHMYECTBO — CTOUMOCTb, 00BEM
paboThl — BpeMs —IIPOU3BOAUTEIBHOCTD TpyJa.
Pa3zbupath peanbHbIe JKU3HEHHBIE CUTYallHH,
(dbopMynupoBaTh HUX Ha S3BIKE MATEMATHKH, HAXOAWUTh
peuieHue, MpUMEeHsIsl MaTeMaTU4YEeCKUI anmapar,
WHTEPIPETUPOBATH PE3YIIHTAT




Anrebpandeckue
BBIPAXKCHUS
(mpeobpazoBanue
anredpanvdecKux
BBIPAKCHHIA,
JIOTTYCTHMBIE
3HAYCHHUS )

OnepupoBaTh  NOHATHSMHU:  CTENEHb  C  LEIbIM
nokaszareseM, apu(QMETUYeCKUH KBaJpaTHBIM KOpEHb,
MHOT'OYJIEH, anredpandeckas JIpoOBb, TOXIECTBO.
BbINOIHATE OCHOBHBIE AEHCTBUS: BBIIOJIHATH PACYETHI 110
dbopmynam, npeoOpa3oBHIBATH 1esbIe, IpoOHO-

palMOHAIbHBIE BBIPAXKEHUS M BBIPAKEHUS C KOPHSIMHU,
pealln30BbIBaTh Pa3IoKEHNE MHOTOWIEHA HA MHOYKUTEIIN,B
TOM YHCIIE C HCIOJb30BaHHEM (OPMYN pPa3HOCTH
KBaJIpaTOB W KBajpaTa CyMMbl U Pa3HOCTH; HAXOJUTh
JOIYCTUMbIE 3HAYCHUS TEPEMEHHBIX Il JPOOHO-
pallMOHAIBHBIX BBIPAKEHUH, KOpHEH. MonenupoBarh ¢
MOMOIIBI0 (OPMYIT peaTbHBIC IPOIECCHI U SIBJICHHUS.

OyHKIMHT
(moctpoenue,
CBOICTBA
M3Y4YEHHBIX
byHKIU;
rpaduyeckoe
pelieHue
YpPaBHEHUH M HUX
CHUCTEM)

OnepupoBarh NOHATHUSAMU: (QYHKIUSA, Tpaduk (HYyHKIIHH,
HyTM  (QYHKOMH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
IPOMEXKYTKH BO3pacTaHusi, yObIBaHMs, HauOoOJIblee U
HauMEHblIee 3HaueHUs (QyHKOUH. AHATU3UPOBATBH,
CpaBHMBaTh, 00CYKJ1aTh CBOWCTBA (DYHKIIUH, CTPOUTH UX
rpaduku. OnepupoBatb HNOHATUSAMU: npsiMast
IPONOPIUOHALHOCTD, 00OpaTHasi MPOMOPLHOHAIBHOCTD,
TMHEHHas QYHKIUS, KBagpaTHdHas (yHKIWs, mapadona,
runep6ona. Mcnonb3oBark Tpaduku A ONpeACTICHHS
CBOWCTB, TPOILIECCOB M 3aBUCHMOCTEH, JJsI pEIICHUS
3aa4 U3 JPYTUX Y4eOHBIX IMPEIMETOB U peallbHOM
KHU3HH; MOJEIMPOBATh C MOMOIIBIO IPpa)uKOB peasbHbIC
npolecchl U sBIeHUA.  Belpaxkate  Qopmynamu
3aBHCHMOCTH MEX1Y BETHUYNHAMHU.

OBLLEE
KOJIMUECTB
O YACOB 10
[TIPOTPAMME
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