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INOACHUTEJIBHAS 3AIINCKA

PaGouyas nporpamma 1o anredpe i 00y4aronuxcs ¢ 3aJepKKoi ncuxudeckoro pa3sutus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00111er0
o0pa3oBaHMs TOATOTOBJIEHA Ha OCHOBe DenepaibHOTO TOCYJapCTBEHHOTO OOpa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIETro 0Opa3oBaHUs
(ITpuka3 Munnpocsenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBad MuHucTepcTBOM FocTuiinK Poccuiickoit denepanuu 05.07.2021
L., per. Homep 64101) (manee — ®I'OC OOO), amanTUpOBaHHOW OCHOBHOUM 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIETO0 00pa30BaHMS
oOyuaromuxcs ¢ 3a7epxkoii ncuxudeckoro pazsurus (nanee — [IAOOIT OOO 3I1P), paboyeit mporpaMmbl OCHOBHOTO 00IIero 00pa3oBaHus Mo
npeamery «Maremaruka», mporpaMmMbl BOCHHUTAHUS, C yUYE€TOM paCIpEACNICHHBIX MO KJaccaMm MPOBEPsSEMBIX TpeOOBaHUW K pe3ysibTraTramM
OCBOCHHS AJANTHPOBAHHONW OCHOBHOH 00pa30BaTelbHON MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus OOYyYarOUIMXCS C 3a/ep KKON
MICUXUYECKOro pa3Butus. B paboueld mporpamMme ydTeHbl HACH W TMoJoxeHuss KoHuenumu pa3BUTHs MaTEeMaTHYECKOro oOpa3oBaHUS B
Poccuiickon @enepanuu.

Oo0mas xapakTepucTHKa y4eOHOro npeamera « MaremaTuka

VYuebnsiii npeamer «MaTemaTuka» BXOAUT B MpeAMETHYIO0 o0iiacTh «Marematuka W nH@popMatuka». OH CIOCOOCTBYET Pa3BUTHIO
BBIYUCIUTENLHON KyJIBTYpPbl M JIOTMYECKOTO MBILIUICHUS, (POPMUPOBAHMIO YMEHHS MOJb30BaTbCA aJrOPUTMaMH, a TaKXKe MPHOOPETEHHUIO
IPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX B TIOBCEAHEBHOM M3HU oOyuatomuxcs ¢ 3IIP. YueOHbIi mnpeameT pa3BUBAeT MBbIILIECHUE,
IPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYI0 I'PaMOTHOCTb, YMEHHs BOCIPHHHMAaTh M KPUTUYECKH aHAJIM3UPOBaTh MH(OpMAIUIO,
IIPEJCTaBICHHYIO B Pa3IMYHBIX (opMax.

OOyueHne MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BuBarh y oOyydatomuxcs ¢ 3I1P Tounyro, pannoHanbHy0 U HH(GOPMATUBHYIO Pedb, YMEHHE
oTOupare Haubojee MOAXOJAIINE S3BIKOBbIE, CUMBOJMYECKHE, Ipaduyeckue CpeAcTBa s BBIPAKEHUS CYXKIEHUH W HaNIAJHOIO HX
IIPEICTaBICHHUS.

HeoOxoqumbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU SBIsETCS 00Ilee 3HAKOMCTBO C METOAaMU MO3HAHUSA
JNENCTBUTENBHOCTH, IPEJCTABIEHUE O IPEAMETE U METOAAX MATEMATUKH, UX OTVINYUI OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HayK,
00 0COOEHHOCTSIX MPUMEHEHHs MaTeMaTHKH JUIsl PelleHUs HayyHbIX U MPUKIAIHBIX 3a1ad. TakuM oOpa3oMm, MaTeMaTudyeckoe oOpa3oBaHUeE
BHOCHT CBOH BKJIaJl B pOpMUpPOBaHKE OOIIEH KyIbTYphI UeJIOBEKa.

W3ydyeHne wmareMaTHKU TakXe CHOCOOCTBYET OSCTETHUYECKOMY BOCHHMTAHMIO 4YEJIOBEKa, MOHHMMAHHUIO KpacoThl W M3SIIECTBa
MaTeMaTU4eCKUX PacCyXICHHH, BOCIIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHHIO HJIEM CUMMETPHUH.

[Iporpamma oTpakaeT cojepkaHue oOydeHuss mpenMery «MaremaTuka» ¢ ydeToM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH
oOyuaromuxcs ¢ 3[1P. OBnagenue yueOHbIM npeamMeToM «MaremaTHka» HpeACTaBisieT ONpeeNeHHYI0 CI0XKHOCTh uid yuyamuxces ¢ 3[1P. Y



oOyuaromuxcst ¢ 3[IP Hambosnee BbIpa)KeHbl OTCTaBaHUS B PA3BUTHUHU CIOBECHO-JIOIMUECKHUX (OPM MBIIUICHUS, TOATOMY aOCTpaKTHBIE U
OTBIICYCHHBIEC KATETOPUU MM TPYAHOIOCTYIHBI. B TOXXe BpeMs MpU CreNHaTbHOM OOyYEeHUH OOYYaroIIMeCcs MOTYT BBIMONHITH 33JaHUS 110
anroputMy. OHHM BOCIIPUMMUYHUBHI K TIOMOIIY, MOTYT BBIIIOJIHUTE NIEPEHOC Ha aHAJIOTUYHOE 3a/1aHue YCBOGHHOTO criocoba pemienus. CHIKeHue
pPa3BUTHUSL MBICIUTEIBHBIX OINEpaluid U 3aMeJJICHHOE CTAaHOBJICHHE JIOTMYECKUX JEHUCTBUM MPHUBOAIT K HEAOCTATOYHOW OCMBICICHHOCTH
coBeplIaeMbIX YUeOHBIX NeHCTBUI. Y 00yJarommxcs 3aTpyJHEHbI CYETHBIE BBIUMCIICHUS, IPOU3BOIMMBIE B YMe. B MHCbMEHHBIX BHIYUCICHHIX
OHHM MOTYT IPOITyCKaTh OJIMH W3 MPOMEKYTOYHBIX ImaroB. [Ipu paboTe ¢ YMCIOBBIMH BBIPRKCHHUSIMH, BBIYMCICHUEM UX 3HAYCHUS MOTYT HE
yACP)KUBATh MPABUIBHBIA MOPSAIOK JeicTBuid. [Ipu ynpomenun, npeodpa3oBanuu BeIpakeHui ydamuecs ¢ 3[IP He MOryT camMocTOsSTEhHO
NPUHATH PEIICHHUE O IMOCJIEOBATEILHOCTH BBIMOTHEHUS! AeUCTBUH. KOHKPETHOCTH MBIIUICHUS OCJIOXKHSET YCBOCHHS HaBbIKA PEIICHUS
ypaBHEHUI, HEPABEHCTB, CUCTEMbI YpaBHeHHI. VIM ManogoCcTymHO coBepIIeHHE 00paTUMBIX OIepariyii.

Huskuii ypoBeHb pa3BUTHSI JIOTUYECKHX OIEpalui, HEeJ0CTaTo4YHash OOOOIICHHOCTh MBINIJICHUS 3aTPYIHSIOT H3YYCHHE TEMBI
«DyHKIMK»: TpH ompeAeNeHud (PYHKIMOHAIBHON 3aBUCHUMOCTH, MpPH OMHCAHUU TpapUUecKOW CHUTyallMH, HCIOJIb3ys TE€OMETPHUYECKU,
anreOpandeckuii, (GyHKIIMOHATBHBIA A3bIKA. Hepenko ywamuecs HE BUAAT Pa3HUIBI MEXKIY 00JacThIO OMpeNesieHUs (YHKIMH U 00JACThIO
3HAYCHU.

Pemenne 3amad COMpsyKEHO C TPYTHOCTSIMH O(OPMIICHUS KPaTKOW 3amucH, MPOBEICHHUS aHalIW3a YCJIOBUS 3aa4d, BBIICIICHUS
cymectBeHHoro. O6yuatomiuecs ¢ 3I1P 3aTpyaHstOTCS clienarh yMO3aKIOYeHHE OT 00IIero K 4acCTHOMY, HEPEIKO BRIOMPAIOT HepaIllMOHATIbHBIC
CIOCOOBI pelIeHNs, MHOTIa OTPAHUYUBAIOTCS MAHUITYJISILIUSIMU C YHCIIAMH.

[Ipu u3yuenuu reomeTpudeckoro Mmarepuana odyqaromuecs ¢ 311P crankuBaroTcs ¢ TpyAHOCTBIO JeNaTh JIOTHUECKHUE BHIBOJIBI, CTPOUTH
MOCJIeI0BaTEIbHBIC pacCyKAcHHs. HempodHbie 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHH IPUBOIUT K OIITMOKAM B PEIIICHHH T€OMETPUICCKUX 3a71ad.
OOyuyaronuecs MOTYT MOAMEHUTH (POpMyIy, HEMPaBHIBHO NPUMEHUTH TeopeMmy. K cepbe3HbIM oOmmMOKaM B pEUICHUH 3afad MPHUBOJISAT
HEJI0CTAaTOYHO Pa3BUTHIE TPOCTPAHCTBEHHBIE MTPEACTABICHHS. VM CTT05KHO BBITTOTHUTH YEPTEXK K YCIOBHUIO, B MMCHbMEHHBIX pab0TaX OHU HE MOTYT
MPUBECTH OOBICHEHHUE K UEPTEKY.

TouHOCTH 3amOMHMHAHHS M BOCHPOU3BEIAEHUS YYEOHOr0o Marepuaja CHUXKEHBI M0 MPUYMHE CIa00CTH MHECTUYECKOW IesSTEIHbHOCTH,
cykeHust oobema namsatu. Ooyuqarorumcest ¢ 3I1P TpeGyercs 6obilie BpeMeHU Ha 3aKperyieHHe MaTepuana, akTyalu3alus 3HaHu| 10 orope Ipu
BOCITPOU3BEJICHUU.

Jl11s mpeofoaeHus TPy IHOCTeH B H3yueHUH y4eOHOro npeamera «MaremaTika» He0OXoAuMa aianTtaius o0beMa U XapakTepa yueOHOoro
MaTepuaia K IMO3HaBaTEIbHBIM BO3MOXKHOCTsAM yuamuxcs ¢ 3I[1P. Crnexyer ydeOHbIN mMaTepuan MPEMOJHOCUTh HEOOIBIIMMH TOPIUSMU,
YCIIOXKHSISI €T0 TTOCTENEHHO, U3BICKUBATh CIIOCOOBI aJIaNTallii TPYAHBIX 3a/IaHUi, HEKOTOPBIE TEMBI 1aBaTh KaK 03HAKOMUTENbHBIE;, HCKII0YATh
OTJIENIbHBIE TPYJ/HBIE TOKA3aTENIbCTBA; TEOPETHUYECKUN Marepuag PEeKOMEHIYeTCs W3ydaTh B IPOIECCE MPAKTUUYECKOW NEATEIbHOCTH I10
pemeHuto 3amady. OpraHudeckoe €IMHCTBO MPAKTHUYECKOH M YMCTBEHHOW AESATEIHbHOCTH YYaIIMXCS Ha ypOKax MaTeMaTHUKH CIOCOOCTBYIOT
MIPOYHOMY M CO3HATEIIBHOMY YCBOCHHIO 0a3MCHBIX MAaTEeMAaTUUECKUX 3HAHUW U YMEHHH.

Heau u 3aga4uu n3ydyeHus yueOHoro npeamera «MareMaTuka
[TpuopuTeTHEIMU Yyeramu 00yYeHHsI MaTeMaTuke B 7—9 Kiaccax sIBISFOTCS:



* (opmupoBaHHME LEHTPAIBbHBIX MAaTEMaTUYECKUX MOHSTUN (YHCIIO, BEIMYMHA, reoMeTpuuyeckas Qurypa, nepeMeHHas, (QyHKIUs),
00eCIevnBaIIUX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MaTeMaTHIECKOTo 00pazoBaHus oOyvaromuxcs ¢ 3[1P;

* noxnBeneHue oOyuaroumuxcs ¢ 3[1P Ha mocTymHOM Uil HUX ypOBHE K OCO3HAHMIO B3aMMOCBS3M MaTeMaTUKU M OKPY’KAIOIIEro MHpa,
MOHMMAaHHUE MAaTeMaTUKN KaK 4acTH OOIIEH KyIbTYphI YEIIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyalbHBIX U TBOPYECKUX crocoOHocTel oOydaromuxcsa ¢ 3P, mo3naBaTenbHONM aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HHTEpeca K U3yYCHUIO0 MaTEMATHKU;

* (opmupoBaHHe (PYHKIMOHAIBHON MaTeMaTUYECKONW TIPaMOTHOCTH: YMEHHS PAClO3HaBaTh MPOSBICHHUS MaTeMaTHYECKHX IOHSATH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX JKU3HCHHBIX CUTYallUSAX W TPU W3YYCHHUU IPYTUX YUYEOHBIX IMPEIAMETOB, MPOSIBICHUS
3aBHUCHUMOCTEH M 3aKOHOMEpHOCTEeH, (GOpMyIupoBaTh MX HA SI3bIKE MAaTEMaTHKH U CO3/1aBaTh MaTeMaTHYeCKUE MOENd, MPUMEHSThH
OCBOEHHBIN MaTeMaTUYeCKUi anmapar Jyisi peleHus MPaKTHKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPIPETUPOBATh M OLICHUBATDH MOTYYEHHBIE
pE3ybTATHIL.

JlocTukeHue 3TUX Lenel o0ecreunBaeTcs pelIeHUeM CIEIYIOMINX 3a0ay.:

* (opmupoBare y oOydaromuxcs ¢ 3[1P HaBbiku yueOHO-I03HABATENFHON ACSITENFHOCTH: TUIAHUPOBAHUE PA0OThI, TOUCK PAIlHOHATBHBIX
MyTEeH €€ BBIMOIHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CrocoOCTBOBATh HHTEIUIEKTYaJTbHOMY Pa3BUTHIO, (OPMHPOBATH KadecTBa, HEOOXOAUMBIC YEJIIOBEKY /Jsl IMOJHOLICHHON >XHU3HHU B
COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIC MATEMATUUECKON EATEIbHOCTHU: SCHOCTH U TOYHOCTH MBICIIM, HHTYULIUU, TIPOCTPAHCTBEHHBIX
MIPEJICTABICHUI, CHOCOOHOCTH K MPEOAO0ICHUIO TPYAHOCTENH;

* (bopMHpOBaTH KITFOYECBBIC KOMIICTCHIIMH YYAITUXCS B paMKax MPEAMETHON o0acTi «MaTtemaruka u HHPOpPMaTHKay;

" pa3BHUBATh NOHATUHHOE MBITIIEHUS oOyvaromuxcs ¢ 3[1P;

" OCYHIECTBJISITH KOPPEKIMIO TTO3HABATENIBHBIX TporieccoB obydarommxcs ¢ 311P, HeoOXoquMBbIX IJi1si OCBOCHMS TPOTPAMMHOTO MaTepuasa
Mo y4eOHOMY TPEIMETY;

" [peaycMaTpUBaTh BO3MOXXHOCTH KOMIIEHCAIIMU 00pa30BaTeIbHbIX 1€(UIIMTOB B OCBOCHUH MPEIIIECTBYIOIIETO TPOrPAaMMHOTO MaTepuaa
y obyuaromuxcs ¢ 3[IP u HegocTaTKOB B UX MaTeMaTUyeCKOM Pa3BUTHH;

* chopMHUPOBATh YCTONYMBBIN HHTEPEC YUAIIUXCS K IPEAMETY;

" BBISBJIATH M PA3BUBATh MaTeMaTHUECKHE U TBOPUYECKUE CTIOCOOHOCTH.

OcCHOBHBIE JTMHUY COIEPKAHUS Kypca MaTeMaTuku B 7-9 kiaccax: «Hucna u BeraucineHus», « Anredpa» («Anredpandeckre BEIPaKEHUs,
«YpaBHEHUSI U HepaBeHCTBa»), «Dynkuum», «leomerpusi» («l'eomerpuueckue (GuUrypsl M UX CBOIMCTBa», «l3MepeHHE TeOMETPUUYECKUX
BEITUYNHY ), « BeposSsTHOCTH U cTarucTrkay. JlaHHbIC THHUN Pa3BUBAIOTCS MMapaLIeIbHO, KK/asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OTHAKO
HE HE3aBUCUMO OJHA OT JIPYroi, a B TECHOM KOHTakTe M B3auMojeiicTBuu. Kpome 3TOro, mx OOBEAMHSET JIOTHUECKas COCTABIISAIOIIAS,
TPAIUITMOHHO TPUCYIIAs MaTeMaTHKE W MPOHU3BIBAIONIAS BCE MAaTEMaTHYECKHE KYpChl W comaepxkaTeibHble TuHUU. ChopMyInpoBaHHOE B
®denepallbHOM rocyJapCTBEHHOM 00pa3oBaTelIbHOM CTaHAApTE OCHOBHOTO 00Iero 00pa3oBaHus TPeOOBaHHE «yMETh OMIEPUPOBATH MOHSATUSIMU:
oTpeielICHUE, aKCMOMa, TeOpeMa, 0Ka3aTelbCTBO, YMEHWE pacrlo3HaBaTh WMCTUHHBIE W JIOKHBIC BBICKA3BIBAHUS, MPHBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUSI M OTPHUIIAHUS BBICKA3BIBAHUI» OTHOCUTCS KO BCEeM Kypcam, a (OpMUPOBaHUE JIOTUYECKUX YMEHUI
pacrpeenseTcs mo BCeM rojiaM o0ydeHus Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs.



Conepxanue 00pa3oBaHHS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaram ocBoeHusi IlpumepHoii paboueil mporpammsl,
pacnpenenéHHbIM 10 ToaaM OOydYeHHUs, CTPYKTypUPOBAaHO TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIIHAAIHHBIM BOIMPOCAM
oOyyaronirecs: o0palaiiuch HEOJIHOKPATHO, YTOOBI OBJIAJICHHE MATEMAaTUYECKUMU MOHITUSIMA U HaBbIKAMH OCYILECTBISIIOCH MTOCIE0BATEIBHO
U TI0CTyHnarciibHO, C CO6J'IIOI[CHI/ICM npuHOuia IMPEEMCTBCHHOCTH, a4 HOBBIC 3HAHHA BKIIOYAJIUCh B 06L[Iy}O CUCTCMY MATCMAaTUYCCKUX
npencTaBieHuid odyvaromuxcs ¢ 3I1P, pacumpsas u yryomsis e€, 06pasysi MpoUYHbIe MHOKECTBEHHBIE CBsi3u. OOIIHe ey U3yyeHus: yaeOHOro
npeamera «Maremarukay npencrasiensl B [IpumepHoit paboueii mporpaMmme 0CHOBHOTO 00IIEro 00pa30BaHusI.

OcoOenHoctr 0TOOpa U ajanTaly y4eOHOro MaTepualia o MaTeMaTHKe

OO0yuenue yueOHOMY npeaMeTy «MareMaThKay CTPOUTCS Ha CO3JJaHIH ONTUMABLHBIX YCIOBUH JIJIS yCBOCHUS IPOrPaMMHOTO MaTepHralia
oOyuatomumucs ¢ 3[IP. bonbiioe BHHMaHue ynensercss oTOOpy y4eOHOTro MaTepuaja B COOTBETCTBMM C MPUHLHUIIOM JOCTYIHOCTH MpHU
COXpaHEHUHU 00IIero 0a30BOr0 YPOBHSI, KOTOPBIA JOJDKEH IO COJACPXKAHUIO M 00beMy OBITh aJalTHPOBAaHHBIM JuIs oOydaroniuxcs ¢ 3I1P B
COOTBETCTBUHU C UX OCOOBIMH 00pa3zoBarenbHbIMU MOTpeOHOCTAMU. CrenyeT oONerdyuTh OBNaJeHHe MarepuanoMm oOyuyaromumucs ¢ 3[IP
MIOCPENICTBOM €TI0 JIETAIBHOTO OOBSCHEHHS C CHCTEMAaTHYECKUM IOBTOPOM, MHOTOKPATHOH TPEHHUPOBKM B NMPHUMEHEHHH 3HAHHWH, MCIIONB3Ys
MPUEMBI aKTyalIu3aly (BU3yalibHas OMopa, MaMsaTKa).

[IpumepHass mporpamma IpeaycMaTpuBaeT BHECEHHE HEKOTOPhIX HW3MEHEHHH: yMEHbIlIEHHE 00beMa TEOPETUYECKUX CBEICHUI,
BBIHECEHHUE OT/IEIbHBIX TEM WJIH LIEJIBIX Pa3/esIOB B MaTepHalIbl 1151 0030pHOT0, 03HAKOMUTEIHHOTO H3YUYCHHUSI.

N3menenunst nporpaMmmsl B 7-9 kJjaccax

Anzeopa

B 03HakOMHTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTh cleayromme Tembl: «lppanuoHanbHble 4yucia. Jl€MCTBUTENBHBIE YHUCIIAY,
«CpaBHeHHE JeMCTBUTENBHBIX YUCEN, apu(MeTHUecKue IeHCTBUS ¢ ASUCTBUTEIbHBIMU yuciaMu», «HaxoxaeHnne npubImKeHHbIX 3HAUYCHUN

KBaJIpaTHOro KopHs», « Teopema Buetay, «Pelrenns ypaBHeHHit TpeTheil 1 UeTBEPTOH CTemeHel pasiokeHHeM Ha MHOKUTEN», «DyHKIHA y =v/X
1 ee rpaduK», «[1orpemHoCcTh U TOYHOCTH NPUOIMKEHN», «UeTHbIe U HeueTHbIE GyHKIMMIY, «DynKIma y=x"y, «DyHKIMS y= ax?, ee Tpaduk
u cBoiicTa. 'paduxu GyHKmii y= ax? + n u y=a(x-m)?%, «YpaBHEeHHE C ABYMs HepEMEHHBIMH H ero Tpaduky, «'paduueckuii cocod penreHus
CHCTEMBl ypaBHeHMi», «/300pakeHue 4IeHOB apu(PMETHUECKOW M TeOMETPUYECKOM Mporpeccuil ToukamMM Ha KOOPAMHATHOM IUIOCKOCTH.
JInHEeNHbIN U SKCIOHEHIMABbHBIN pocT. CI0XKHBIE TPOLEHTHI».

CrnenyeTr yMEHpIINTH KOJMYECTBO YaCOB HA n3ydyeHue TeM: «DopMynbly, «Jl0ka3aTeabCcTBO TOXKIAECTBY, «JIMHENHOE ypaBHEHNE C IByMS
HEU3BECTHBIMMY», «I'pa@uK JIMHEMHOTrO ypaBHEHHUS C JBYyMs IEepeMeHHbIMM», «I'paduueckoe pemieHHe JIMHEWHBIX YpaBHEHUH U CUCTEM
JUHEWHBIX ypaBHEHUID», «CBOICTBA KBaJpaTUUHON (QyHKIIMMY.

BricBoOoauBIIMECS Yackl PEKOMEHAYETCS HCIOJB30BaTh: JUIsl JIydiled MpopaboTKW Hambojiee BaKHBIX TeM Kypca: «Pemenue
ypaBHEeHMII», «Pemienne cucreM ypaBHeHUi», «CoBMecTHbIE NEHCTBHS ¢ Apo0smMm», «IIpuMeHeHne cBOMCTB apu(pMETHUECKOTO KBaJIPaTHOTO
KOpHs1»; Ha IOBTOPEHUE, PEIlIEHUE 3a/1a4, IpeoOpa30BaHUE BHIPAXKEHUH, a TAK)KE Ha 3aKPEIUIEHUE U3Y4EHHOr0 MaTepuaia.

Buasl nesiteibHocTH 00y4yaromuxcs ¢ 3I11P, o0ycioBiieHHbIE 0c00bIMH 00pa30BaTEJIbHBIMH OTPEOHOCTAMM M 00ecneYHBaKOIINe
OCMBIC/ICHHOE OCBOEHHE CO/lep:KaHNU 00pa3oBaHus no npeamery «MaremaTuka»



Conepxkanne BHIOB JiesiTenbHOCTH oOydatomuxces ¢ 3IIP onpenensercss ux ocoObiMu 00pa3zoBaTenbHBIME MOTpeOHOCTSIMU. [TomMIMO
mmpoko ucnonbdyeMbix B OOIT OOO obummx ans Bcex OOYyYaromUXCs BHUJAOB JEATEIBHOCTH CIEIYeT YCWIMTh BHUIBI JESTEIHHOCTH
crienuUYHbIEe ISl JAaHHOM KaTerOpHH JeTeH, 00ecIeunBalone OCMBICIEHHOE OCBOCHUE COJCPKaHMUsI 00pa30BaHUs IO MPEIMETY: yCHUIICHHE
IPEIMETHO-TIPAKTUYECKOMN NESTETLHOCTH C aKTUBHU3AIMEN CEHCOPHBIX CHCTEM; YePEeIOBAaHUE BHJIOB JACATEIBHOCTH, 3a/ICHCTBYIOIINX PA3INIHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepHajia ¢ OOPOi Ha allTOPUTM; «IIOIIArOBOCTY B M3YYEHUH MaTepHala; UCIIOJIb30BaHHUE JOTIOIHUTEIBHON
BU3YaJILHOU OTMIOPHI (CXEMBI, IIA0JIOHBI, ONOPHBIE TA0IHIIBI); PEUEBO OTUET O MPOLIECCE U PE3yJIbTATe NEATEIbHOCTH; BBIITOJHEHHUE CIICIIHATBHBIX
3a1aHUH, 00ECICUNBAIOLINX KOPPEKIMIO PEryIISIHN Y4eOHO-TI03HABATEILHOM JISTEIBHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJbTaTa.

Temarnueckas u TepMuHoIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

Jlns oOygaromuxcst ¢ 3I1P cymiecTBEHHBIM SIBISIOTCSL MpHUEMBbl pabOTHI C JIEKCHYECKUM MaTepuaioMm 1o mnpeamery. [IpoBomurcs
crienuanbHas padoTa 10 BBEICHUIO B aKTHBHBIN CJI0OBApPh 00YYAIOUINXCS COOTBETCTBYIOUICH TEPMUHOJIOTHH. 3ydaemble TepMUHBI BBOASTCS HA
HIOJIMCEHCOPHON OCHOBE, 00s3aTesibHa BU3yajbHAs MOIICPIKKA, aITOPUTMBI pabOTHI C OMpENEIEHHEM, OIMOPHBIE CXEMBI IS aKTyaln3alin
TEPMUHOJIOTHH.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

Ilesn n3ydyenust yueOHOro Kypca

Anrebpa sBISI€TCSI OJHHM W3 OIOPHBIX KYpPCOB OCHOBHOW WIKOJBI: OHA O00ECHEYMBACT H3Y4YCHHE JPYTruX UCIMIUIMH, Kak
€CTECTBEHHOHAYYHOI'0, TaK U TYMAaHUTApHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO /sl MPOAOIKEHHsT 00pa30BaHUsS U B NOBCEHEBHOMN KU3HHU.
Pa3Butne y oOyyaromuxcst Hay4YHBIX IIpeJICTaBICHUM 0 MIPOUCXOXKACHUN
U CYIIHOCTHU anredpanyeckux abCcTpakIMid, criocode OTpakeHUs: MaTeMaTHUeCKOM HayKo! SIBICHUH U MPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIU
MaTeMaTUYeCKOT0 MOJEIMPOBAHUS B HAYYHOM IO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHUPOBO33PEHHUS U KayeCTB
MBILIIEHHS], HEOOXOJUMBIX /IS aIalTallud B COBPEMEHHOM IIU(ppoBoM obmiecTBe. M3ydueHne ainreOpsl ecTeCTBEHHBIM 00pa3oM o0ecrieynBaeT
pa3BUTHE YMEHUs HAOII0AaTh, CPABHUBATH, HAXOUTH 3aKOHOMEPHOCTH, TPEOYET KPUTUUHOCTH MBIIUIEHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JIEHCTBHSI U BBIBOJBI, (hOpMYIHpPOBaTh yTBepxkaeHus. OcBoeHHe Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHUECKOTO
MBILUIEHHS] 00YYarOIIMUXCS: OHU UCIOJIB3YIOT A€TyKTUBHbIE U UHAYKTHUBHBIE PACCYKACHUsI, 0000I1IeHNEe M KOHKPETU3allMI0, abCTparupoBaHue U
a”Hanoruto. OOyuyeHue anreOpe NpeArnoNaraeT 3HAYUTENbHBIM O00BEM CaMOCTOATENBHOW JESITEIbHOCTH OOYyYaloIIMXCsl, MO3TOMY
CaMOCTOSITENIbHOE PELICHUE 33/1a4 €CTECTBEHHBIM 00Pa30M SIBJIAETCS peau3alueil JesITeIbHOCTHOTO IPUHIIAIIA 00yYEHUsI.

B cTpykType nporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT COJIEpKATeIbHO-METOANYECKHE
auHUM: «YHucna 1 BEIYUCIIEHU»; « Alredpandeckie BhIpaXkeHHs»; « Y paBHEHHs U HepaBeHCTBay; « DyHKun». Kaxknas us sTux cogepxaTenbHo-
METOAMYECKHX JMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHHs Kypca, eCTECTBEHHBIM 00pa30M MeperuieTasich U B3aUMOACHUCTBYS ¢
OpYyTMMH €ro JUHMSAMH. B Xozne wu3ydeHuss Kypca OOydyarolmuMcsl MNPUXOAMUTCA JIOTUYECKH pacCyXkaaTh, MCIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 11es1eco00pa3Ho BKJIIOYUTH B IPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE
pa3zensl MaTeMaTHYECKOro 00pa30BaHMsI U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00yUYarOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMAaTHYECKOTO SA3bIKA.
Taxkum 06pa3oM, MOXKHO YTBEPKAATh, UTO COJIEPKATEIBHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpay SBISETCS €ro HHTErPUPOBAHHBIN
Xapakxrep.



Coneprxanue aMHUU «Yncna U BBIYMCICHUSA» CIYXKHUT OCHOBOW Ui AajJbHEUIIEro M3y4eHUs MaTEMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y
00yYaromuxcs JIOTUYECKOTO MBIIIICHHUS, (HOPMUPOBAHHIO YMEHHS I0JIb30BATHCS AITOPUTMAMH, a TaKXKe MNPUOOPETECHHIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsl IMOBCEIHEBHOW >XKM3HU. Pa3BUTHE NOHATHS O 4YKMCIE B OCHOBHOM ILIKOJIE CBSI3aHO C pallMOHAIBHBIMU HU
UpPPaMOHATILHBIMU YHCIaMH, (POPMHUPOBAHUEM MPECTABICHUN O ACUCTBUTEIHLHOM YHCIe. 3aBEpUICHUE OCBOSHHSI YMCIOBOW IMHUHM OTHECEHO
K CTaplIeMy 3BeHy 0011ero oopa3oBaHus.

Conepxanue JIBYyX anreOpamveckux JHUHUH — «AJnreOpandeckue BBIPAKEHUS» U «YPaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET
(GopMHpoBaHUIO y O0yyaroImMxcs MaTeMaTHYeCKOro ammnapara, HeoOXOAMMOro JUlsl pelIeHUs 3a7ady MaTeMaTHKH, CMEXHBIX NPEIMETOB U
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. B OCHOBHOH mIKoJie y4eOHBIN MaTepuan IpynmnupyeTcs BOKPYT pallMOHAJIBHBIX BhIpaKeHUH. AnreOpa
JEMOHCTPUPYET 3HAYCHHE MAaTEMAaTUKHU KaK sI3bIKa JJIA ITOCTPOCHMSI MATEMAaTUYECKUX MOZEIIEH, ONMCAaHUs MIPOLECCOB U SIBICHUH PEaJIbHOTO
mupa. B 3amaun oOyuenus anredpe BXOIAT TakXkKe JaibHeElllee pa3BUTHE AITOPUTMUUECKOIO MBIIIJIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, AJIs
OCBOCHMS Kypca MH(GOPMATUKM, U OBJAJE€HUE HAaBbIKAMU JIEIyKTHBHBIX paccykiaeHuid. IIpeoOpa3oBaHue CUMBOJBHBIX (POPM BHOCHUT CBOM
cnennuyecKkuii BKIIa B Pa3BUTHE BOOOPaKEHMsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (QpyHKIMOHAIBHO-TpaUYECKON JIMHUM HALEJIEHO HAa MOJY4YEeHUE IIKOJIbHUKAMU 3HAHMM O (YHKLUUAX KakK BakKHEHIen
MaTeMaTUYeCKON MOJIENH JJIsl ONMCAaHUS U HUCCIEIOBAaHUS Pa3HO-00pa3HBIX IPOLIECCOB U SIBJIEHUN B mpupojae u oOuiectBe. M3yueHue 3toro
MarepHaga CrocoOCTBYET Pa3BUTHIO y OOy4arOIIMXCsl YMEHHUS HCIIOJIb30BaTh Pa3jIMYHbIC BHIPA3UTENIbHBIE CPEACTBA sI3bIKa MAaTEeMaTHUKU —
CJIOBECHBIEC, CHMBOJINYECKHE, TpaduuecKre, BHOCUT BKJIaA B ((OPMUPOBAHKE MTPECTABICHUIA O POJIM MaTEMAaTHKH B Pa3BUTHH IUBUJIM3AINN U
KYJbTYDBI.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yuyeOHOMY IJIaHy B 7—9 Kilaccax u3ydaercs yueOHbIN Kypc «Anredpa», KOTOPBIM BKIIFOYAET CJIEAYIONINE OCHOBHBIE Pa3/Ieibl
conepxanus: «HUucna u BeIYUCICHUS», «ANredpandeckue BIpaKeHUs», « Y paBHEHHs U HEpaBEHCTBa», « DyHKIN».

VY4eOHbIii I1aH Ha U3yyeHue anredpsl B 7—9 Kinaccax OTBOAUT HE MeHee 3 yUeOHBIX YacOB B HEJIENIO B TEUEHHE KaXKI0ro rojia 00y4eHus,
BCETro 3a TpU rofa oOyueHus: — He MeHee 306 yueOHbIX 4acoB.

COHEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

7 KJIACC

Yucna u ébluucnenHus

PanuonaabHble ynca

Jlpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEX0 OT OJHOM (OpMBI 3anmucu JIpodeit k apyroi. [loHsTHE pallMOHAIBHOTO YHUCIIA, 3aMHCh,
CpaBHeHI/Ie, yr[Opr)IO'—II/IBaHI/Ie paI_[I/IOHaJ'II)HI)IX YUCCII. ApI/I(bMeTI/I‘leCKI/Ie I{GﬁCTBHSI C paIII/IOHaJ'II)HBIMI/I qUCJIaMH. PCHIGHI/IG 3a1a4 u3 peanLHoﬁ
MPAKTUKU Ha YacTH, Ha APOOH.

CrermieHb ¢ HaTypaJbHBIM MTOKA3aTEIeM: ONPEIeIICHIEe, TPe0Opa3oBaHNe BEIPAKEHU Ha OCHOBE OMPECIICHUS, 3aIICh OOJIBITUX YHCEI.



[IpoueHTsl, 3anKuch NPOIEHTOB B BUAE IPOOH U JpoOH B BUIE MPOLEHTOB. TpH OCHOBHBIE 33/laud Ha IMPOLIEHTHI, PEIICHUEe 3a/1a4y U3
peanbHOMN IPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATyPAJIbHBIX YHCE].

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOIOPIIUOHAIBHOCTH.

Anzedbpauueckue sviparxcenus

IlepeMeHnHbIE, YNCIIOBOE 3HAYEHHME BBIPAXKEHUS C NepeMeHHOW. JlomycTuMble 3HadeHMsI nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH
MEXy BeTMYMHAMU B BUae popMyJibl. Berauciaenus no gopmynam.

[IpeoOpazoBanue OyKBEHHBIX BRIPAKECHUHN, TOXKICCTBEHHO PaBHBIC BRIPAKEHMUS, IPABUIIAa PE0OPa30BaHUS CYMM U IPOU3BEICHUH, TIpaBUiIa
PaCKpBITHS CKOOOK U MPUBEACHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

OpnHounensl U MHorowseHol. CreneHb MHOrouseHa. CiioKeHUE, BbIYMTAHUE, YMHOXEHHME MHOIOWIEHOB. DOpMyIsbl COKPAIIEHHOIO
YMHOKEHUS: KBaJpaT CyMMbl U KBajpat pasHocTu. Dopmyna pazHoCcTH KBaapaToB. Pa3noikeHrne MHOTOUJIeHOB Ha MHOYKHUTEIH.

Ypasnuenus

VYpaBHeHHE, KOpEHb YpaBHEHUSI, TPaBUiIa MPeoOpa30BaHusl yPaBHEHNUs, PABHOCHIIBHOCTh YPaBHEHHUH.

JIuneliHOe ypaBHEHHE C OJHOI MEPEMEHHOMW, YHUCIO KOPHEW JIMHEHHOrOo ypaBHEHHU, PEIICHHE JUHEHHBbIX ypaBHeHHI. CocTaBlieHHE
YpPaBHEHUH IO YCJIOBUIO 3a7a4u. PeleHne TeEKCTOBBIX 3a7a4 C OMOILBI YPaBHEHUH.

Jluneiinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux’. Cucrema IByX JMHEHHBIX ypaBHEHHMIi ¢ IBYMs IEepeMEHHBIMH. Pelenune
CUCTEM YPaBHEHUI cIIOCOOOM IO/ICTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 33/1a4 ¢ TOMOUIbIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara Toukn Ha npsmoil. Yucnossle npoMexyTkH. PaccTossHre Mexly IBYMsI TOUKaMH KOOPAMHATHOMN MPSMOM.

[IpssmoyromnbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opMHaTa TOUYKM Ha KOOPJIMHATHOM IockocTH. [Ipumeps! rpadukos,
3aJaHHbIX (opMyaamMu. UTeHne rpaguKoB peaabHbIX 3aBUCUMOCTEH.

[Monsitie dynkuwn. I'paduk dyrkimn. CoiictBa GyHkimit. Jlnneiinas ¢yukims, e€ rpaduk. ['paduk pynkuuu y = kx + b. Ipaguuecrkoe
peuienue TUHEeUHbIX YPAGHEeHUU U CUCEeM IUHEUHbIX YPABHEHU.

8 KJIACC
Yucna u evluucienusn
KBanpatuslit kopeHb u3 yncina. [lousamue 06 uppayuoHaivhom yucie. [lecamuunvlie npubIUNCeHUs UppaAyUoHaIbHblx yucen. CBOWCTBA
apuMeTHUeCKUX KBaJAPaTHBIX KOPHEH U UX MPUMEHEHHE K TPe0Opa30BaHUIO YHCIOBBIX BRIPAKCHUN U BRIYUCICHUSIM. /[eticmaeumenbHble
yucaa.
Crenens c 1enbIM MOKaszaresnaeM u e€ cBoiicTBa. CTaHgapTHAs 3alyCh YHCTA.
Anzedbpauueckue svipasrcenus
KBanpaTHslii TpEXUmeH; pa3nokeHrne KBaApaTHOTO TPEXUICHA Ha MHOKHUTEIH.




Anrebpanyeckas 1poods. OcHOBHOE CBOMCTBO anreOpanueckoil npoou. CioxxeHue, BEBIUUTaHUE, YMHOXKEHHE, JeJICHUE alredpandeckux
npoOeii. PaninonanbHbIe BEIpQXKEHUS U UX NTPeoOpa3oBaHue.

Ypaenenusn u nepasencmea

KBanpatHoe ypaBHeHHe, (hopMyiia KOpHEH KBaIpaTHOTO ypaBHEHUs. Teopema Buema. PemieHne ypaBHEHUWH, CBOISIIMXCSA K JIMHEHHBIM U
kBaapatHbIM. [Ipocreiiime qpoOHO-paliMoHaNbHbBIE YPaBHEHHUS.

I'pagpuueckas unmepnpemayus ypagneHuti ¢ 08yMs NePeMeHHbIMU U CUCTNEM TUHEUHbIX YPAGHEeHUll ¢ 08yMs nepemeHHbimu. TIpumepsl
peIlIeHUs] CUCTEM HEJIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 alNreOpandecKuM CrocoooMm.

UucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 01HON nepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C
o/1HOH nepemeHHON. CrucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEHHOM.

Dyukyuu

[Tonsarue Gpynkiun. O6IacTh ONpeneIeHuss 1 MHOKECTBO 3HaueHUH pyHKImn. CriocoObl 3amanust pyHKIHIA.

I'paduk ynkuuu. Yrenue cBoicTB GyHkiuu o e€ rpaduxy. [Ipumepsl rpadukoB QyHKIMIA, OTPAXKAIOIMIUX pealbHbIE MPOIECCHI.

DyHKIUM, ONUCHIBAIOLINE TIPAMYIO U 0OPATHYIO IIPOIOPLIHOHANBHBIE 3aBUCUMOCTH, UX rpaduky. Oyakmuu y = X2,y = X3,y = 4/x, ¥

k . .
= —. I pagpuueckoe pewrernue ypagrnenuii u cucmem ypagHeHull.
X

9 KJIACC

Yucna u evluucnenusn

JedcTBATEIbLHBIE YU CJIA

PanmonaneHble YuCHa, uppayuoHaibHule Yucia, Koneunvle u beckoHeuHvle decimuitvle 0poobu. Muoocecmeo OelicmeumenbHuIX Yuce,
Oelicmsumenvhbvie YUCId KaK OecKoOHeuHble decamuinblie Opoou. B3aumno oOHO3HAUHOE COOMBEMCIMEUE MEANCOY MHONCECTNBOM OeUCMBUMENbHbIX
yucen U KOOPOUHAMHOU NPAMOU.

CpasHenue OelicmsumenbHblX yuces, apu@pmemuyeckue 0eucmsus ¢ 0eucmeumenbHbIMUu YUCiamu.

N3mepenusi, npudInKeHUs1, OLEHKH

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTETLHOCTD MIPOIECCOB B OKPYIKAIOIIEM MUPE.

[Tpubmmx€HHOE 3HAUYCHNUE BETUYUHBI, TOYHOCTD NpuOmmkenus. Oxpyriienue uncen. [Ipukuaka u oreHka pe3yabTaToOB BHIYUCICHUH.

Ypaeuenus u nepasencmea

YpaBHeHusI ¢ 0JHOI NepeMeHHOMH

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILMXCS K JINHEWHBIM.

KBagparnoe ypaBHenue. Pemenne ypaBHeHUH, CBOIAIIMXCS K KBaipaTHbIM. bukBanpaTHoe ypaBHeHUE. [Ipumepvl peuieHus ypasHeHui
mpemvell U 4emeEPmMou Cmenenell PazioHceHuem Ha MHONCUMETU.

Pemenue npoOGHO-paliMOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3374 aNreOpandecKuM METOIOM.

Cucrembl ypaBHeHUH



VYpaBHeHHe ¢ ABYMs MEpEeMEHHBIMU U ero rpaduk. PemieHne cucreMm IByX JIMHEWHBIX YpaBHEHHUU C JIByMsl IepeMeHHbIMU. Perienue
CHCTEM JBYX YPaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOH cTenenu. I'paduueckast HHTEpIpeTanus CUCTEMbl YPaBHEHHH C IByMsI
[IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 337129 alNreOpandecKuM CrocoooMm.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nmuHEeHBIX HEPABEHCTB C OJIHOW MEepeMeHHOM. PelieHue cuctem JIMHEHHBIX HEPABEHCTB ¢ OJHOM NepeMeHHoi. KBaapaTHbie
HepaBeHCTBA. ['paduyeckast HHTEpIIpeTaIysi HEPABEHCTB U CUCTEM HEPABEHCTB C IBYyMsI IEPEMEHHBIMHU.

Dyukyuu
KBagpatuunas dynkiws, e€ rpadguk u cBoiicTa. [Tapabosa, KOOPIUHATHI BEPIINHBI TapaboIIbl, 0Ch CHMMETPHH apadoIbL.
I'paduku byHKIHIA: y = Kkx, y = kx + b, y = X2

k o
y = \/},y = ;I/II/IX CBOMCTBA.

Yucnoewvie nocnedosamenvnocmu

Onpenesienne U cNocoObI 3aIaHUS YN CJIOBBIX MOCIEeI0BATEIbLHOCTEN

[ToHsITHE YUCIIOBOM MOCIICIOBATEILHOCTH. 3aJaHKE ITOCIICIOBATEILHOCTH PEKYPPEHTHOHN opMyioi u (opMyIIoi N-ro dieHa.

ApudmMernyeckasi M reoMeTpuYecKasi MPOrpeccuu

Apudmernueckas u reomerpudeckas nporpeccuu. opMyIbl N-ro WwieHa apupMETHIeCKOH W reOMETPUYECKON MPOrpeccuid, CyMMBI
MEPBBIX N YJICHOB.

H3o0padicenue unenos apugmemuyeckou u 2eoMempudeckol npocpeccuil moukamu Ha KOOPpOUHAMHOU niockocmu. Jlunelinvii u
axcnoHenyuanvusii pocm. ClodiCHble NPOYEHMbL.

KoHTposibHO-U3MepHTe/IbHbIEe MaTepPUAJIbI

[IpoBeeHue OIEHKH IOCTHXKEHHH IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOEHHUS Y4eOHOro MpeaMeTa MPOBOAUTCS B (opMe TEKyLIEro u
pyOex’HOro KOHTPOJIS B BUJE: KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE pa0OThI, 3a4€ThI, MATEMATUYECKNE TUKTAHThI, IPAKTUYECKHE pabOThI,
MMCbMEHHBIA OTBET IO UHAUBUAYAJIBHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

g oOyuatomuxcss ¢ 3[IP Bo3MokHO wu3MeHeHHE (OPMYJIHUPOBKM 33JaHUNM Ha «IOLIATOBYIO», aJalTalUi0 IMpeasiaraeMoro
o0yyarolemMycst TECTOBOIO (KOHTPOJIbHO-OILIEHOYHOTI0) MaTepuaa: UCIOJIb30BaHUE YCTHBIX U MUCbMEHHBIX HHCTPYKIMH, YIPOILEHHE JUTMHHBIX
CIIOKHBIX (POPMYIUPOBOK MHCTPYKLUH, pELIEHHE C OTIOPOM Ha aJrOpUTM, 00pasel], UCII0JIb30BaHUE CIIPABOYHON MH(pOpMaLIUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI:
MOTHBAIIMS K 00yUEHUIO0 MaTeMATHKe U LieJIeHApaBIeHHON T03HABATENbHOM J1eATeIbHOCTH;



MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, TPEOYIOIIY0 MaTEMAaTHUECKUX 3HAHUH, B TOM YHUCIIe
YMEHME YUUTHCA y IPYTUX JIOACH;

CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYALMIO, OBITh TOTOBBIM JI€HCTBOBATH B OTCYTCTBHE I'ApaHTUH yCIIeXa;

cioco6HOoCcTh 00yvatonuxcs ¢ 3P k oco3HaHUIO CBOMX JAe(PHUIUTOB U MPOSIBIIEHUE CTPEMIICHHUS K MX TPEOI0JICHHIO;

CIOCOOHOCTh K CAaMOPa3BUTHUIO, YMEHHUE CTaBUTh IOCTUKHUMBbIE LIEJIH;

YMEHHUE pa3indyarh y4eOHbIC CUTYAIlH, B KOTOPBIX MOXHO JIEHICTBOBAaTh CAaMOCTOSITENIBHO, M CHUTYAllUH, I/I€ CIeIyeT BOCIOIb30BaThCs
CIpaBOYHON MH(POPMALMEH NI JPYTUMH BCIIOMOIaTEJIbHBIMU CPEACTBAMU;

CMOCOOHOCTh TMEPEHOCUTHh MOJYYCHHbIE B XOZ€ OOY4YeHMs 3HAHHUA B AKTYaJbHYIO CUTyaluio (IpW pElIeHHH >KUTEHCKHUX 3ajad,
TpeOYIOLMX MaTeMaTHUECKUX 3HaHUI);

CTIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUSAX U MIPABUJIAX MPOBEICHHS TPOMEKYTOUHOM U UTOTOBOW aTTECTAIINU;

OBJIa/IEHUE OCHOBaMH (pMHAHCOBOI rPaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ognadenue ynugepcanbHbIMU y4eOHbIMU NOZHAGAMENbHBIMU 0EUCMBUAMU:

YCTaHABJIMBAaTh IPUUMHHO-CJIEICTBEHHBIE CBA3H B XOJI€ YCBOECHUS MaTEMaTUYECKOTO MaTepuaa;

BBISIBJIATH 1€(DULINT JAHHBIX, HEOOXOAUMBIX JUUIsl pELIEHUsI TIOCTABIEHHOM 3a/1a4H;

C MOMOIIIBIO YUUTEJIs BEIOUPATh CIIOCO0 peleHusi MaTeMaTHUeCcKO 3a1aun (CpaBHUBATh BO3MOXHbIE BAPHAHTHI PELLICHHUS);

IIPUMEHSTH U IPE0OPa30BbIBAaTh 3HAKU U CUMBOJIBI B X0/I€ PELICHHS] MATEMaTUYECKHUX 33/1a4;

YCTaHABJIMBAaTh UCKOMOE U IaHHOE IIPH PELICHUH MaTEMaTHUECKOH 3a7auu;

MIOHUMATh U UHTEPIIPETUPOBATh HH(DOPMALIHIO PA3TUYHBIX BUJIOB U (DOPM MpEACTaBICHHUS;

WITIOCTPUPOBATH peliaeMble 3a/1auu TpapuuecKUMH CXeMaMHu;

3¢ (HEeKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBATh HUH(POPMALIHIO.

MIOHMMATh U UCIIOJIb30BaTh MaTEMAaTUYECKHUE CPEACTBA HAIIAIHOCTH (rpaduKu, TUarpaMMsl, TaOJIMIIbI, CXEMBI U JIp.) 7S UIUTIOCTPALUH,
MHTEPIIPETALNN, apTyMEHTAIUH.

Osnaodenue ynusepcanbHolMu Y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpPraHHU30BbIBATh YUEOHOE COTPYJHUUECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU B MPOLIECCE PELICHUS 3aay;

B3aMMOJIEHICTBOBATh M HAXOAMUTH 0OOIIME crIocOObl padoThI; paboTaTh B rpyMIle: HAXOAUTH O0IIee PelIeHne U pa3peraTh KOH(QIUKTHI Ha
OCHOBE COTJIACOBaHUS MO3UIMI U yuéTa HHTEPECOB; CIyLIaTh NapTHEPA; GOpMYIHPOBAThH, APIrYMEHTHUPOBATH U OTCTAaUBAaTh CBOE MHEHHE;

MPOrHO3UPOBATh BOSHUKHOBEHHE KOH(IMKTOB ITPU HATMYUH PAa3HBIX TOYEK 3pEHHS U pa3peraTb KOH(IMKTH HA OCHOBE Y4ETa HHTEPECOB
Y TIO3UIIMI BCEX YYaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3MUIIMIO U KOOPIMHUPOBATH €€ ¢ MO3UIMUAMHU NapTHEPOB B COTPYJHUUYECTBE MTPU BBIPAOOTKE OOIIETO peIIeHus
B COBMECTHOM JIeSITEILHOCTH;

BBIMOJIHATE CBOIO YacTh PabOTHI, JOCTUTAaTh KAUYE€CTBEHHOTO pe3yjbTaTa U KOOPIUHMPOBATH CBOM JEHCTBUS C JPYTUMH WiIECHAMHU
KOMaH/1bl;



OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA TIPOIYKT.

Osnadenue yHueepcatbHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:

CTaBHTh 1I€JTH, BEIOUPATh M CO3aBaTh AITOPUTMBI JJIsl PEIICHUS Y4eOHBIX MaTEMATUICCKUX TTPOOIeM;

TUTAHUPOBATH U OCYIIECTBISTH JIEATEIbHOCTh, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIICA0BATEILCKOTO XapaKkTepa.

(bopMyIHpPOBATh U YACPKUBATH YICOHYIO 33]1auy, COCTABIIATH TUIAH M MOCJIECIOBATEIBHOCTD JICHCTBUN;

OCYIIECTBISTH KOHTPOJIb IO 00pa3ily ¥ BHOCUTH HEOOXOIMMbIE KOPPEKTHBEI;

KOHTPOJIMPOBATH MPOIIECC M PE3yIbTAT yUeOHON MAaTEMaTHIECKOM e TeITbHOCTH;

aJIeKBaTHO OIICHMBATh MPABMJIBHOCTh WJIM OIIMOOYHOCThH BBIMOJIHEHHS Y4eOHOH 3amauu, € 0OObEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXHOCTH €€ peIIeHus;

CJIMYaTh CIIOCO0 JACUCTBHS U €r0 Pe3yJIbTaT ¢ 33JaHHBIM dTAIOHOM C IICJIbI0 OOHAPYKEHUST OTKJIIOHCHHI U OTIIUYHNA OT dTAJIOHA.

MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU YYeOHOH 3a/1a4H;

IIOHUMATb MPUYUHBI, 10 KOTOPLIM HE OBLI AOCTUTHYT Tp€6yeMLIﬁ PE3YJbTAT ACATCIIBHOCTHU, OMPEACIIATh IMO3UTHBHBIC M3MCHCHHA U
HarpaBJICHUs, TPEOYIOIIUE NabHEHIIEH paboTh;

PETYJIHPOBATH CIIOCOO BBIPAKCHUS SMOIIHIHA.

NPEIMETHBIE PE3YJIbTATHBI

Pesynpratel ocBoeHust yudeOHOro mpeamera «MaremaTuka (BKJIIOYas anreOpy, TeOMETpPUIO0, BEPOSTHOCTH M CTaTHCTUKY)»,
pacmipeelieHHbIe TI0 rojiaM O0y4eHWHsI, (OPMYIUPYIOTCS 10 MPUHIUITY 100aBICHUS HOBBIX PE3yJbTAaTOB OT rojia K TOAY, YK€ Ha3BaHHBIC B
MPEIbIIYIIUX To/IaX MO3UIUH, KaK MPaBUIIO, TOCIOBHO HE MOBTOPSIOTCSA, HO YUYHUTHIBAIOTCA (PE3yNbTaThl OUYEPEIHOTO rojia Mo YMOIYaHHUIO
BKJIFOYAIOT PE3YJIbTAThl MPEABIAYIINX JIET).

TIIJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUS PABOYEM ITPOIT'PAMMBI KYPCA «AJITEBPA» (ITO

I'OAAM OBYYEHMUS)

OcBoenune yueOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI JIOJKHO 00€CIIeUnBaTh JTIOCTUKEHUE CIIETYIONIUX
MpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KUIIACC

Yucna u éviuucnenusn

BbInonHATE, coueTast yCTHbIE U MUCbMEHHBIE PUEMBI, apu(MeTHUECKUe IEHCTBUS ¢ pallHOHAIBHBIMU YHCIaMHU.

HaxoauTh 3HaueHUS YHUCIIOBBIX BBIPAKEHUN; MPUMEHATH pa3HOOOpa3Hble CrocoObl M NPUEMBI BBIUMCICHUS 3HAYEHHM APOOHBIX
BBIPAYKEHUH, COZIEpPKaIINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH.

[lepexomuth OT OAHOM (OPMBI 3amUCH 4YKCEN K Jpyroi (IMpeoOpa3oBbIBaTh NECATHUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO 1po0b). CpaBHUBATh U yIIOPAJOYMBATH PALIMOHATIbHbIE YHCTIA.

OKpyrITh YUCIa.



BBINOAHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM, OIIEHKY 3HAUYEHU YMCIIOBBIX BBIPAXKEHUN.

BhITIONHATE ACWCTBUS CO CTENEHSIMU C HaTypaJbHBIMU MTOKA3aTEISIME (C OMOPOI HA CIIPABOYHYIO HH(POPMAIIHIO).

[IpuMeHATh NpU3HAKU JEITUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYpaIbHbIX YHCEIL.

Pemare mnpocrteiinive NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHHEM BEJIMYMH, IPONOPLHUOHATIBHOCTBIO BEJINYHH,
MPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHHS 3a/]a4 C yUYETOM OrpaHUYCHH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue eviparxcenus

OpueHTHPOBAThCA B MOHATHUSIX U ONEPUPOBATH Ha 0230BOM YpOBHE alireOpandeckoi TEPMUHOJIOTHENH U CUMBOJIUKOM.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPOKEHHUH MTPH 33JJaHHBIX 3HAUEHUSIX IEPEMECHHBIX.

BoinonusaTe mpeobpazoBaHus 1€JI0T0 BRIPAXKEHUS B MHOTOWIEH MPUBEICHUEM MOAOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BBIMONHATE YMHOXKEHHE OJHOYICHA HA MHOTOWICH M MHOTOWIEHA HA MHOTOWIEH, IPUMEHATH (POPMYIIBI KBaJIpaTta CyMMBI U KBaJpara
pa3HoCTH (C OMOPOil Ha CIPABOYHYIO HH(POPMAIIHIO).

OcCymiecTBIATh Pa3OKEHHE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 32 CKOOKM OOIIEro MHOXHTEINS, TPYNITUPOBKH
CcllaraeMsbIX, MPUMEHEHUs POPMYII COKpPAIIEHHOTO YMHOKEHHS (C OMOPOi Ha CIPaBOUYHYI0 HHPOPMAITHIO).

[IpumensTh npeoOpa3oBaHKs MHOTOWIEHOB /ISl PEIICHUs Pa3JIMYHBIX 3a/ad U3 MATEeMaTUKH, CMEXHBIX IPEIMETOB, U3 pealbHOU
MPaKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypajJbHBIMU ITOKA3aTeNsIMU JUIsI IPEoOpa3oOBaHUs BBIPAKEHUN (C OMOPOH Ha CIPABOYHYIO
uHpOpMaIIHUIO).

Ypaenenus u nepasencmea

Pemarp nuHeElHbIE ypaBHEHHS ¢ OJHOW NIEPEMEHHOM, IPUMEHS IIPAaBUIIA Mepexoaa OT UCXOJHOTO YPAaBHEHUS K PABHOCWIBHOMY €MY.
[IpoBepsTh, sABISETCS U YUCIO KOPHEM YpaBHEHUS.

Nwmetsb nmpeacrasieHne o rpadpuuecKux MeToax MpH pelieHUuH JMHEWHBIX YpaBHEHUH U UX CHCTEM.

[TonOupath npuMepsl ap Yucel, IBISIOUUXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJAMHATHOW IJIOCKOCTH Tpa(uK JMHEHHOIO YpaBHEHHUS C JIByMs INEpEeMEHHBIMM; MOJb3YysICh TpauKOM, MPUBOAUTH
IPUMEpHI PEIICHUs] YpPaBHEHUS.

Pemate cucteMsl AByX JMHEMHBIX ypaBHEHHH C JIByMsl IEPEMEHHBIMU, B TOM 4Hcle rpaduyecku (C OMOpod Ha aJrOPUTM yuUeOHBIX
JEHCTBHI).

CoctaBiiTh (1MOCIIE COBMECTHOIO aHAM3a) U pellaTh JUHEHHOE ypaBHEHHWE WM CUCTEMY JIMHEWHBIX YpaBHEHHMH MO YCJIOBHUIO 3a/1auH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJyYECHHBIN pe3ynbTar.

Koopounamut u epagpuxu. @ynkyuu

N300paxaTh Ha KOOPAUHATHON MPSAMOIN TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpJIUHATaM, Jy4H, OTPE3KH, NUHTEPBAJIbl; 3aIIMChIBATh
YHCIIOBBIE MPOMEKYTKH Ha alreOpanveckoM s3bIKe.

OtmeuaTh B KOOPJMHATHON IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJIWHATaM; CTPOUThH Ipaduku JTuHEHHBIX GyHKIH. CTpouth rpadux
¢bynknuu y = kx + b.

OnuceIBaTh C MOMOIIBIO (PYHKINNA U3BECTHBIE 3aBUCMOCTH MEX/y BEIMUYUHAMU (110 aJITOPUTMY YUEOHBIX JEHCTBHI): CKOPOCTh, BPEM,



paccTosiHue; 1IeHa, KOJIHMYECTBO, CTOUMOCTh; IPOU3BOAUTEILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii croco0 MpeacTaBiIeHUs U aHaau3a HH(OPMaLIMU; U3BJIEKATh U MHTEPIPETUPOBATH HH(OpMaLIKIO U3 TpaduKOB
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u epluucnenus

Hcnonp30BaTh HayajabHbIE NPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YMUCEN JUIsl CPaBHEHUS, OKPYIJIEHUS U BBIUMCIICHUN;
n300paxarh IEHCTBUTENIbHbIC YUCIIa TOYKAMU HA KOOPAMHATHOM MPSMOIA.

[IpuMeHsTh MOHATHE apUPMETHUECKOrO KBAaJIPATHOTO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHHU, HCIOJIb3YsS HpH HEO0OXOIUMOCTU
KaJbKYJISITOP; BBIMIOJIHATH MPOCTEHIIEe TPeoOpa3oBaHus BEIPAKEHHIM, COIEPKAIINX KBaIpaTHbIE KOPHU, UCIIOIb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEN C TIOMOIIBIO JECATUYHBIX Apo0Oe u creneneit uncia 10.

Anzebpauueckue eviparxceHusn

[IpuMeHTh MOHSATHE CTENEHM C LIEJIbIM IIOKA3aTeleM, BBINOIHITH MPEOOpa3oBaHUs BBIPAXKEHHUM, COAEP)KAIMX CTEIEHU C LEIbIM
nokasareseM (C UCIOIb30BaHUEM CIIPAaBOYHOM HH(OPMALINN).

BbINOMHATE HECTIOKHBIE TOXKAECTBEHHbIE TPE0OPa30BaHNUs pallMOHAIBHBIX BHIPAKEHUI Ha OCHOBE MTPaBWJl AICUCTBUN HAaJl MHOIOWIEHAMU
U anreOpanvyecKuMu JpOoOsSMH.

PacknanpiBaTh KBaipaTHbIN TPEXUICH HA MHOXKUTEIH.

[TpumensTh mpeoOpazoBaHUS BBIPAXKEHHUHN A pEIICHUs Pa3MYHbIX 3a/ad U3 MaTeMaTHKU, CMEXHBIX MPEIMETOB, W3 pearbHOU
MPaKTUKH.

Ypagnenus u nepasencmea

Pemarsb nuHeliHble, KBaipaTHbIE YpaBHEHUS (C UCIOIb30BAaHUEM CIIPAaBOYHON MH(GOpPMAIMN) U pallMOHATIbHBIE YPABHEHUS, CBOASILINECS
K HUM, CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoauTh mpocTeiliine nueciae10BaHusl YpaBHEHUN U CUCTEM YpaBHEHHH, B TOM YHCIIE ¢ IPUMEHEHUEM IpadUuecKuX NMpeaCcTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WU CHCTEMa YpaBHEHUH pEIIeHHs], €CIM UMEET, TO CKOJBKO, H Tp.) C OMOPOI Ha alrOpUTM y4eOHBIX
JIEUCTBUM.

Ilepexoauthb OT coBecHOW (OPMYIMPOBKH 3aJauu K €€ anredpandeckoil MoJieny ¢ MOMOIIBIO COCTABIICHUS] YPaBHEHHS WIH CHCTEMbI
yYpaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlau MOJyUYEHHBINH pe3ybTaT.

[IpuMeHATHh CBOWMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMsI, OLIEHKH; pellaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX
CUCTEMBI; aBaTh rpaUuecKyIo WLTIOCTPAIII0 MHOXKECTBA PEIICHNN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OmnepupoBath Ha 6230BOM YPOBHE (DYHKITMOHAIBHBIC IIOHATHS U SI3bIK (TEPMUHBI, CHAMBOJIMYECKHE 0003HAUYCHMS ); ONIPEICTISATh 3HAUCHUE
(GYHKIIUU IO 3HAYSHHUIO apTyMEHTA; ONPeAeTsTh CBoMCcTBa (DYHKIMU 10 e€ TpaduKy.

CrpouTth rpaduKky 3eMeHTapHbIX GyHKIMH Buma , Yy = X2, Yy = X3,y =4/x ,y=

k o . ..
—, OINIKUChIBATH CBOMCTBA YHCJIIOBOU (I)YHKIII/II/I 1o €€
X



rpaduky (Ipu HEOOXOIUMOCTH C HAMPABIISIOIICH TTOMOIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATh U YyIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIC YUCIIA.

BrimonsaTe apudmerndyeckue 1eHCTBUS C pallMOHATIBHBIMH YHCIAMH, COYETAst yCTHBIC U MUCbMEHHbIE TPUEMBI, BBITIOIHATH BHIYUCICHUS
C MppalMOHAIbHBIMU YHACIAMH.

HaxoauTs 3HaueHUs CTENEHEN ¢ LENbIMU MOKA3aTEeNsIMU U KOPHEH; BBIUNCIISITh 3HAUEHUS YU CIIOBBIX BBIPAKEHUH.

OKpyIJIsITh NEHCTBUTEIIBHBIE YUCIIA, BBIIOIHATD IPUKUIKY PE3y/IbTaTa BEIYNCICHUN, OLICHKY YMCIIOBBIX BBIPAKCHUU.

Ypasnenun u nepasencmea

PeriaTh uHelHbIe U KBaJpaTHbIE YPaBHEHMs], YPaBHEHHUS, CBOJAIIMECS K HUM, IPOCTEHIINE JpOOHO-pallMOHATIbHbIE YPABHEHMS.

Pemarp mpocreiiiiye cUCTEMbI BYX JIMHEWHBIX YpAaBHEHUH C ABYMsI NIEPEMEHHBIMH U CHCTEMBI JIByX YpaBHEHHUH, B KOTOPBIX OJHO
ypaBHEHHE HE SBIISETCS JMHEHHBIM (110 BU3YalbHOM omope).

Pemats npocTeiiiiine TEKCTOBBIE 3a/1a4K AJIreOpandecKM ClIOCOO0M C ITOMOIIBIO COCTABIICHUS YPABHEHMSI WIIM CUCTEMBI JIBYX YpaBHEHHM
C IByMs IEPEMEHHBIMHU.

[TpoBOIUTH IpOCTEHIIIE UCCIIEAOBAHUS YPAaBHEHUH U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C TPUMEHEHHEM IrpaUIecKuX MpeacTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUH peIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).

Pemarp sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh PELLIEHUE HEPAaBEHCTB Ha YMCIIOBOM MpsSMOH, 3aIUCHIBATH
pELICHHE C IIOMOIIBIO CUMBOJIOB.

Pemarb cuctembl JTMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJpaTHOE HEPaBEHCTBO; M300pa)kaTh pelIeHHE
CHUCTEMBI HEPABEHCTB HA YHCIIOBOM IPSIMOM, 3aIIUCBIBATh PELLIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a/1a4.

Dynkyuu

Pacno3znaBate (yHKUIMH H3y4deHHBIX BUAOB. [loKa3bIBaTh CXEMaTHYECKU PpACIOJIOKEHHWE Ha KOOPAMHATHOM IUIOCKOCTH TpauKOB
dynkuuit Buga: y =kx, y =kx + b, ,)y=ax® + bx +c,y=x3,y = {/x,y= E B 3aBUCHUMOCTH OT 3HaUY€HUH KO PUIMEHTOB; ONMCHIBATh CBOMCTBA

(byHKUIHH.

Crpouth M HM300paKaTh CXEMATHYECKH T'padUKH KBAJAPATUYHBIX (DYHKIUH, OMUCHIBATH CBOWCTBA KBAJIPATHUHBIX (YHKIUH MO HX
rpadukam.

Pacnio3naBath kBagpaTHUHYIO (QYHKIHIO 10 (hopMyJie, IPUBOIUTH MPUMEPHI KBAIPATUIHBIX (DYHKIMH U3 pearbHOH KU3HU, (DU3HKH,
reOMETpHH.

Apupmemuueckan u ceomempuyeckan npozpeccuu

Pacrnio3HaBaTh apupMeTHIeCcKyI0 1 T€OMETPUUECKYIO IIPOTPECCUH MPH pasHbIX crioco0ax 3aJaHus.

BEIMONMHATE BBIYMCIIEHUS ¢ UCTIOIB30BaHUEM (HOpMYJT N-TO YIeHa apuPMETHIECKON U TEOMETPUIECKOI POTpecCchii, CyMMBI TTEPBBIX N
YJIEHOB (C OMOPOH Ha CIPaBOYHYIO HHGOPMAITHUIO).



PemraTe 3aga4u, CBsA3aHHBIC C YHUCJIOBBIMH ITIOCICOOBATCIBHOCTIAMH, B TOM YHCJIIC 3aJa4yH W3 peanLHoﬁ KHU3HH (C HCIIOJIb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO I'OAAM OBYYEHMUA)

Tematuueckoe INIAHUPOBAHUC U KOJIUYCCTBC YaCOB, OTBOAHMMBIX Ha OCBOCHHC Ka}KIIOI\(JI TCMBI y‘I€6HOI‘O KypcCa

«AnreOpa» ananTUPOBAHHOM OCHOBHOHM 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs
00yUaroImxcs ¢ 3aJep>KKON TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAIOT C COOTBETCTBYIOIIUM pa3/ieJioM paboueit
IporpaMMsl yueOHOro Kypca «Airedpa» o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IEro 00pa3oBaHUs

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanmue pa3jaeoB U TeM nudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 Yucia u BeraucieHus. ParmonansHele o5 1 0 bu6nuorexa [IOK
quciia https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
0
2 Anrebpanyeckue BbIpaXKEHUS 27 1 https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
2 1 0
3 YPABHCHHUS! 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
4 K . D 24 1 0
OOpAMHATHL U rpaduicH. PyHKIH https://m.edsoo.ru/7f415b90
but6mmorexa [IOK
IT 1 0
S OBTOpeHHE 1 0000menHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
1 102 5 0

[MPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
. 0 0
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 0 0 bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 0 bubmmoreka [JOK
KBanpaTHbiii TpExuiieH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1 0
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubmuoreka [IOK
ypaBHEHUNU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
. 0
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
. 0 0
8 DyHkuui. OCHOBHBIE NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o .4 9 0 0
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 600 6 1 0
OBTOPEHHE 1 ODODIEHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 5 0 0

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8




9 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 0 0 bubmuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1 0
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
o 1 1 0
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 5 0 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1 0
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

7 knacc (He meHee 102 y)

Ha3zpanue
pa3aena (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOE€ CoI€pPKaHuEe

OcHoBHbIE BUIbI A€ATEJIbHOCTH oﬁyqammnxcn




Yucaan
BBIYHCJICHUS.
PanmonannHLbIe

quciaa
(25 u)

[TonsiTHE paLIMOHAJIBHOTO YHCIIA.

Apudmernueckue IeicTBUS ¢ pallMOHATBHBIMU YHCIIAMU.
CpaBHeHue, ynopsiJ04MBaHNE PaLlMOHAJIBHBIX YHCEIL.

CrerneHb ¢ HaTypajIbHBIM IIOKa3aTEIIEM.

Pemienne oCHOBHBIX 33a7ad Ha ApoOU, MPOLEHTHI U3 peaTbHON
IIPAKTHKU.

IIpu3Haku  IE€IUMOCTH,  PA3lOKEHHUs  HAa  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

Peanbuble 3aBUCUMOCTH. [Ipssmas u oOparHas
IPONOPLUOHAIBHOCTH.

CucreMaTH3UPOBATH H 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
U JIECATHYHBIX JIPOOSIX.

CpaBHMBATBH H YHOPSAA0YMBATH APOOH, IPeoOPa30BbIBas MPH
HEOOXOAMMOCTH  JICCSATHYHBIE JpoOM B  OOBIKHOBCHHEIE,
OOBIKHOBEHHBIE B JIECSTHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUIHYIO IPOOb.

IIpumensite  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BBIYMCJIEHUS 3HAYEHMIl APOOHBIX BbIPAMKEeHUH, COIEPKAIINX
OOBIKHOBEHHbIE W  JIECATUYHbIE JApPOOM: 3aMEHATh IpHU
HEOOXOIMMOCTH  JECATHYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUYHOM, PUBOJUTH BbIpaXKeHUE K (opme,
HauOosnee ynOOHOM Juis BBIYMCIEHUH, IPeoOpa3OBbIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXKCHHME M JIEJICHUE JEeCATUYHBIX
Jpo0Oeil K NEHUCTBUAM € LENIBIMU YUCIaMU (TIpU HEOOXOAMMOCTH C
HaMpaBJISIONIEH TOMOUIBIO).

I[IpuBoANTH YHC/I0BbIe H OYKBeHHbIE NPHUMEPbI CTENCHH C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HAaYeHUs OCHOBAHUS
CTETIEHU W TIOKa3aTelsl CTeTeHU, HAXOIUTh 3HAUYCHUS CTETICHEH

Brza a (a — moboe parMoHaIbHOE YHCII0, N — HATypaabHOE
YHCJIO) C OMOPOM HA CITPABOYHYIO HH(POPMAIIHIO.

[lonuMate cMbICa 3anmMCH 0OJBIIMX YHCEJ € MOMOUIbIO
AecATUYHBIX Apodeii U creneHel unciaa 10, npuMeHsATs UX B
peajibHbIX CUTYaIlHSAX.

IIpuMeHATH NPU3HAKYU JETUMOCTH, PA3JI0OKEHUS HA MHOXKUTEIN
HaTypaJbHbBIX YUCE.

Pemats npocreiinmue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPIUH,




Ha HaXOXKJEHHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa oT gapyroi. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3NINYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATDH, OIIUPASCH HA ONPEACTICHUS, IPSIMO
IPONOPIMOHATILHBIE u o0paTtHO IPONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMeEPHI STHX
3aBUCUMOCTEH W3 peallbHOTO MHpa, U3 JPYI'HX Yy4eOHBIX

MPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPMEHTHPOBAHHbIE 3a1a4H
HAa  Apo0W, TMPOUEHTbl, MNPAMYWW H  0O0paTHYIO

MNPpONOpPpUUOHAJIBLHOCTH, MIPONIOPIHUHA.

Aaredpanuyeckue

BBIPAKEHHSI
(27 v)

bykBenHble BelpaxkeHus. [lepemennsie. JlomycTuMBbIE 3HAYEHUS
nepeMeHHbIX. DOPMYIIBL.

[TpeoOpazoBaHne OyKBEHHBIX BBIPaKEHUH, paCKpPBITHE CKOOOK
U TIpUBE/IEHUE MOI0OHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJbHBIM I1OKa3aTeIeM.
MHOro4seHsl. Crnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOIO4JI€HOB.  DOpMyibl  COKPAIIEHHOIO  YMHOXXCHHS.
Pa3noxeHne MHOrO4IEeHOB HA MHOKUTEIH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOEHHS y4eOHOr0 MaTepHarna.

HaxonuTh 3HaueHus OyKBEHHBIX BBIPDAKEHHH TNPH 3aJaHHBIX
3HAa4YCHUAX 6YKB; BBIINIOJIHATH BBIYHUCIICHUA 110 (bopMynaM.
BbInoHATHL TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsSI B MHOTOUJICH
MIPUBEJICHUEM MTOJO0HBIX ClIaraéMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOrO4YJeHa Ha MHOTOYJIEH, NPMMEHAATh (OpMyJibl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOH Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

OcymecTBIATh PA3I0KEHUE MHOTOWIEHOB HAa MHOXXHUTEIU
HYTéM BBIHECEHUS 32 CKOOKH O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMysBl  pa3sHOCTH  KBaapaToB, (OopMyl  COKpamEHHOTO
YMHO>KEHUS C ONOPOi Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTp mnpeoOpa3oBaHHE€ MHOTOUYICHOB JUISl pEIleHUs
Pa3IMYHBIX 3aaa4 K3 MATCMATHKH, CMCEXKHBIX MNPEAMETOB, H3
peaIbHOM MPAKTUKH.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHeHue, rpaBuja npeobpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHMIA.

JInHeiHOE ypaBHEHUE C OJJHOM IEPEMEHHOMN

MIEpEMEHHOM, peleHre JIMHEHHbBIX ypaBHeHUH. Pemenue 3ana4
C IIOMOIIBIO YPAaBHEHUM.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema JIByX JIMHEMHBIX YPAaBHEHUU C JBYMs MIE€PEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TMOJICTAHOBKH H
CIIOCOOOM CIIOKEHHS.

Pemate nuHElHOE YpaBHEHHE C OJHOM NIEPEMEHHOU, IPUMEHAS
NpaBHJIA [IepeEX0a OT UCXOAHOIO0 YPABHEHMS K PABHOCUIIBHOMY
emy Oosee npoctoro Buja. IlpoBepsiTh, sBiIsSeTCS I KOHKPETHOE
YKCJI0O KOPHEM YPaBHEHUS.

ITopOupars npuMepnl Nap 4Yucel, SABISIOLIMXCA PEIICHUEM
JIMHEHMHOTO YPAaBHEHUS C IBYMsI [IEPEMECHHBIMH.

CTpouTh B KOOPIMHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs IEpPEeMEHHbIMH (IIpH HEOOXOAMMOCTU C
UCTIOJIb30BAHUEM CMBICIIOBOM OIOPBI); TMOJB3YSACH TpaduroMm,
NPUBOJUTH IPUMEPbI PELICHUS YPaBHEHUS.

HaxoauTth pelieHue CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIByMsI IEPEMEHHBIMHU C OIIOPOI HA AITOPUTM YUEOHBIX JIEHCTBUH.
CocTaBisiTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIOBUIO 3aJa4¥, HWHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJauyd IOJY4YEHHBIH pe3ylbTaT C ONOpOM Ha
BOIIPOCHBIH IJIaH.

Koopannatsl
U rpauKH.
DOyHKIUH
(24 v)

Koopaunara Touku Ha npssMoi. YHCIOBBIE TPOMEKYTKH.
PaccrossHre Mex 1y 1ByMsI TOYKaMH KOOPAMHATHOW MPSMON
[TpstmoyronbHas cucreMa KOOpAUHAT Ha IIocKocTu. [Ipumepsl
rpaduKoB, 3alaHHbIX hopMyaamu. UteHne rpadukoB peanbHbIX
3aBUCUMOCTEH.

[Tonstue ¢ynkumu. I'papuk dynkuuu. CpoiicTBa (QyHKIUI.
Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa nHMHEHHON
dynkun. 'papuk Gysknum y = Kx + b.

H3o0paxarb Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3alIMCHIBATh UX HA AIT€OpPandecKoM sI3bIKE.
OtrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTh T'paUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM 4YHCJE C MOMOLIbI0 LU(POBBIX
nabopaTopuil.

IIpumeHnsiTh, M3y4YaTh NPEeHMMYIIECTBA, HHTEPINPETHPOBATH
rpaduuecKuil crocod MnpencTaBleHus U aHAJIM3a Pa3HOOOPa3HOi
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIAJIeBaTh
(GYHKIIMOHATIBHOW TEPMHUHOIOTHEH.

Pacno3naBatsb nuHeliHyto pyHkuuio Y = kx + b, omucsiBaTh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmeHntoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPaBUIA).
CrpouTthb rpaduku nuHeiiHoNW GyHKIMH, QyHKIMH Y = KX + D




Hcnoan3oBaTh HudpoBbIe pecypcebl IS MOCTPOSHUS IpaduKoB
(GYHKIMA ¥ U3yYEHUS UX CBOMCTB.

[TpuBOIUTE MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeabHBIX
Mpolieccax u sSBJICHUSX.

IloBTOpEHME
H 00001IeHIEe
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHATHM W METOJIOB Kypca / Kjacca,
00001IeHIE 3HAHW.

BbiOnpaTrh, mNpPUMEHSATH CHOCOOBI  CPAaBHEHHUS  YHUCEIl,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyumiecTBIAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONIPOBEPKY pe3ysbTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemates npocreiime 3a1a4M U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul DPEIICHHs 3aJad U3 JPYrux
IIPEAMETOB.

Pemiate mnpocreiilime TeKCTOBbIE 3aJa4M,
BbIOMPATH CIIOCOOBI PEILICHUS 3a/1a4H.

CPABHUBATD,

8 kmacc (e menee 102 u)

HazBaunue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS

4acoB)
Yucaa u KBanpatHslit kKopeHb U3 uncna. Ilonamue 06 uppayuonanrbrom | DopMyIMpoBaTh onpeaeeHne KBaIpaTHOTO KOPHS W3 YHCIIa,
BbIYHCJIEHHSI. yucne. /lecamuuHole NPUOIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(pMeTHYecKoro KBaJIpaTHOTO KOPHS MpPHU HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaabHOU OMOPOH.

KOPHHU

Apudmerndeckuii KBapaTHBINH KOPEHb.

IIpumeHsITH onepanuio M3BICYEHUS KBAJpPAaTHOTO KOPHS U3




(15 u) VYpaBHeHHe Buja X° = a. YHCIia, MCHOJb3YS PU HEOOXOAMMOCTH KAJbKYJISTOP.
CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOpHEW. | OueHUBAaTh  KBaJpaTHble KOPHH LENbIMU  YHCIAMH H
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJIpaTHbIC KOPHHU. CpaBHUBaTL W  YNOPSAOYUBATHL  PALMOHAIBHBIE U
UppaLMOHAIIbHBIE YHMCIIA, 3alIMCAaHHbIE C TIOMOIIbIO KBAaJPATHBIX
KOpHEH NMpH HE0OXO0AUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE X2 = d, HAXOAWTb TOYHBIE U
npubimxEHHbIe KOpHU ipu & > 0.
HccaenoBarp CcBOWCTBA KBAJpPaTHBIX KOpPHEHW, MPOBOAS
YHCJIOBBIE HKCIIEPUMEHTHI C MCIOJIb30BAHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpuMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeHl 1
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosiHATL, mpocreiilmine Nnpeo0pa3oBaHUsl  BBIPAXKECHMUI,
coJIepKalluX KBaJpaTHble KOPHU. BbIpakaTh HepeMEHHBbIE U3
reoMeTpUYECKUX U Qpu3andeckux GopMyll Ipyu HEOOXOAUMOCTH C
OIIOpPOH Ha IPABUIIO.
BoruncasaTh 3Ha4eHHUs1 BBIPAXKECHUH, COJEPKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3Ys IPU HEOOXOAMMOCTH KaIbKYJIATOP.
Hcnonb3oBare B XO0Ie pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPE/JCTaBICHUs, CBS3aHHbIE C NPUOTMKEHHBIMU 3HAYECHUSMHU
BEJIMYMH.
3HAKOMUTHCS C UICTOpPUEN Pa3BUTUSI MATEMATHKH.
Yucna u Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3aluch yuciaa. | @opMyJupoBaTh oNpeaeaeHHe CTEIICHH C [IEIbIM ITOKa3aTeIeM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOMIETo MUpa (OT dJIEMEHTAPHBIX (ipu HEOOXOUMOCTH 10 BU3YaJILHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBLHOCTH IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIaPTHOM
¢ LeJIBIM B OKPY’KaIOIIEM MHpE. Bujge. CpaBHUBATB unClIa M BEJIMYMHBI, 3allUCaHHBIE C
noKasareJjieMm CBolicTBa CTENIEHH C LIEJBIM [TOKA3aTEIEM. UCHoJIb30BaHueM crenenu 10.
(7 ) Hcnonb3oBarh 3amMch YHCE B CTAaHAAPTHOM BHUAE A

BBIPQKEHUS pa3MepoOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpPY’KaIOIIEM MUDE.
®opMy/IMpOBaTh, 3aNMCHIBATHL B CHMBOJIMYECKOl (opMme u




NI CTPUPOBATL IIPUMEPpaAaMu CBOICTBa CTEICHU C OCJIbIM

nokaszareneM (Mpd  HEOOXOAMMOCTH C  HCIOJIB30BaHHEM
BU3YaJbHOU OMOPHI).
IIpumensiTh  cBoiicTBa CTEeeHW g IpeoOpa3oBaHUs

BBIPQXCHUM, COJCpPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJIb30BAHUEM CIPaBOYHOH uHGpopManuu. BbINOJIHATH
JAeHCTBHS C 4YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BHUJIE
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHUE B CTEIICHB).

Auaredopanueckue | KBanparHbiil TpéxuieH. Pasnoxenue kBagpatHoro tpéxwieHa |PacmosnaBaTh — KBajpaTHbId  TpPEXWIEH,  yCTaHABIUBATH

BbIPAKECHUS. Ha MHOXHTEJIIN. BO3MO>KHOCTB €T0 Pa3JIOKEHUS Ha MHOXKUTEIU.

KBaapatubiii PackiaaapiBaTh Ha MHOMXKMTEJNHM KBaJIpaTHBIA TPEXWIEH C

TPEXUJIeH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IPU HEOOXOAMMOCTH C

(54) OIIOPOM Ha AJITOPUTM IIPaBUIIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HAYCHHUS TIEPEMEHHBIX, | 3anuchbIBaTh anrebpandyeckue BeipakeHus. HaxoauThs 001acTh

BbIPasKeHUSI. BXOJILINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETIEHUS PalliOHAIBEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL YKCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

Apodb CrnoxeHue, BbIUHUTAHUE, YMHOKEHUE u JieJIeHre | [poOu, B TOM YHUCIIE C TIOMOILBIO KAJIbKYJISTOpA.

(15 9) anreOpanyeckux apoOeil. I[IpeoOpa3zoBanue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alreOpanieckoil 1poou u

coJiepKallix anredpandyeckue apoou. NPUMEHATHb €ro JUIs IpeoOpa3oBaHust ApooOeil.

BbInoHATL AeiicTBUSI ¢ aireOpanyecKuMu ApoOsSMH TpU
HEOOXOJUMOCTH ¢ Hampasisomed nomouibio. IlpuMensarTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pellieHus 3aaad. Beipakarb
nepeMeHHble 13 Gopmyn (PU3NYECKUX, TE€OMETPUUECKUX,
OIUCHIBAIONINX OBITOBBIE CUTYAaIlMHM) NPH HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHus KBanpatHoe ypaBHeHue. HenonHoe kBagpaTHoe ypaBHEHHE. | Pacmo3HaBaTh KBaJpaTHBIC YPABHCHHS.

1 HepaBeHCTBA. dopMmyiia KOpHER KBaApaTHOTO ypaBHeHUs. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;

KBaapartHbie Pemienue ypaBHeHHMi, CBOAALIMXCS K KBaApaTHBIM. [IpocTeiinie | pemiaTh KBagpaTHbIe YPaBHEHUs] — TIOJHBIE U HETOJHBIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPAaBHEHHUS. UCIIOJIb30BaHUEM CIIPABOYHON HH(POPMALIUN).

(15 v)

Pemenne TEKCTOBBIX 3amady ¢ TOMONIBIO  KBaJAPATHBIX

IIpoBoauTs mpocTeliline  HMCCAEAOBAHHUS  KBaJpaTHBIX




YpaBHEHUU.

YpaBHEHUU.

Pemiats ypaBHeHuUs1, CBOASIIMECS K KBaAPaTHBIM, C TOMOIIbIO
npeoOpa3oBaHM U 3aMEHOM MEPEMEHHON C OMOPOH Ha ATOPUTM
IIpaBuUJIa.

Habaonath M aHAJAM3MPOBATH CBSI3b MEXKIY KOPHSMU U
KO3 pHUIMEHTaMU KBAaJPAaTHOTO YPaBHEHUSI.

Ilpumenamos  meopemy  Buema ons  peuwleHus: 3a0ay
(c ucnonvzosanuem obpasya).

Pemiate TekcTOBBIE 3agauM anreOpanyeckuM CHOCOOOM:
MEPEXOAUTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aadd K
anreObpanveckol MOJAeNIH MyTEM COCTaBICHHS ypaBHEHHS (Tpu
HEOOXOJUMOCTH C  HallpaBJIIOIIEH IOMOIIbIO);  pellaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHA anreOphl.

YpaBHeHus JIuHeiiHOe ypaBHEHHME C JABYMs IEPEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaTh JHHEHHbBIC ypaBHEHHS C IBYMs IIEPEMEHHBIMU.
U HEPaBEHCTBA. IIPUMEPBI PEIICHNS YPABHEHUM B LIEJIBIX YNCTIAX. Crpouth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM JByX JHMHEHHBIX YpaBHEHUH C JABYMs |HMCHOJIB3Ys UHUGPOBbIe pecypcebl (IIpH HEOOXOAMMOCTH C
YPaBHEHUi NepeMeHHbIMH. [IpuMepsl pelIeHrsT CHCTEM HEeIMHEHHBIX | OOPON Ha alrOPUTM yUeOHBIX JAeHCTBHM).
(13 v) YPaBHEHUU C ABYMs IIEPEMEHHBIMH. Pasimmyarh napajuienbHble U IIEpECEKaroluecss IpsMble IO UX
I'pauueckas  unmepnpemayus — ypaeHewus ¢ O8YMs|ypaBHEHUSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemrare cucremMsl [BYX JIMHEHHBIX YpPaBHEHHH C JBYyMs
Pelenne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJICTAHOBKOU U CIIOKEHUEM.
Pemate nmpocrenine CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHECHHUU
HE SBJSIeTCS JTMHEHHBIM IPU HEOOXOMMOCTH € HamlpaBisoLIei
MTOMOUIBIO.
Ilpueooumsv  zpagpuueckyro  unmepnpemayuro  peuieHus
VPABHEeHUs ¢ 08YMs NePEMEHHbIMU U CUCEM YPAGHEHUN C O8YM.
nepemeHHbIMU.
PemaTts TekcToBBIE 3224 AITeOpPanIECKUM CIIOCOOOM.
YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOWCTBA. ®opmyIMpOBATH CBOMCTBA YHUCJIOBBIX HEPaBEHCTB,

U HEPaBEHCTBA.

HepapenctBo ¢ ogHOM niepeMeHHoM. JInHeliHble HEpaBEHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPAMHATHON MIPSMOM.




HepaBencTBa OJIHOW TNEepeMEHHOM U ux pemieHre. CHUcTeMbl JTUHEHHBIX IIpumeHsATH CBOIiCTBA HEPABEHCTB B XO/I€ PEIICHHUS 33/1a4.
(12 v) HEPaBEHCTB C OJHOW IMEPEMEHHOM U UX pELICHUE. Pemiars uHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | H300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMO.
Ha YKCIIOBOM IIPSIMOIL. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, M300pakaTh pelIeHUue

CUCTEMBI HEPABEHCTB Ha YHCIIOBOW MPSIMON TIPH HEOOXOTUMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKIMH. [Tonstue dynkuu. O6IaCTh ONpPENEICHUS U MHOKECTBO Hcnonb3oBarh  QyHKIMOHAIBHYIO  TEPMHHOJIOTHI0O M

OcHoBHbBIE 3HaueHu# QyHkmun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'padux pynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMmyiaamu (IIpu

(54) rpaduke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYJSATOP); COCTABJISATH
Ta0JMIbI 3HAYeHUH QYHKIHH.
CTtpouth no ToukaM rpadpukn GyHKIHi.
OnucepiBaTh CBOICTBa (YHKINU HA OCHOBE €€ rpauuecKoro
IPEJICTaBICHUsT IpU  HEOOXOJUMOCTH C  HalpaBJdroIlen
MTOMOILBIO.
Hcnonb3oBarh  QyHKIHOHAIBHYIO  TEPMHHOJIOTHI0O W
CHMBOJIHKY.
HccnenoBarh mnpumepbl rpa@uKoB, OTpa)karoUIMX peajbHbIC
nporecchl U sBieHus. [IpUBOAUTH NPUMeEPBI TPOIECCOB U
SIBJIEHU C 3aJJaHHBIMU CBOMCTBAMH.
Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI JIJIS1 IOCTPOCHUS
rpadukoB QPyHKIMI 1 U3yYEHHS X CBOWCTB

DOYyHKIUH. UYrenne wu mnoctpoeHue rpapukoB ¢yHkuuid. IIpumeps! | Haxoauth ¢ moMounbio rpaguka QyHKIHMHE 3HAYCHUE OTHON U3

YucsoBbie rpadukoB QyHKIMNA, OTPAKAIONIUX PEATbHBIE TPOIIECCHI. paccMaTpUBaEMbIX BEJIMUUH 110 3HAYEHUIO JIPYTOM.

byHkun DyHKIUH, OIHCHIBAKOIIINE MPSIMYEO 51 oOpatHyro | B HeclIOKHBIX ciydasx BbIpaxKaTh (OpPMYJI0ii 3aBUCMMOCTb

(9 9) MPOTMOPIMOHANILHBIE 3aBUCUMOCTH, UX rpaduku. [ unepbona. | Mex1y BeIMUYNHAMHU.

I'paduk GpysKIII Y = X2,
Oynxiuu y = X2,y = X3,y = V/x, Y 2% epaguueckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOU
3aBUCUMOCTH OT U3MEHEHUs PYroi

Pacno3naBarp Buabl wusydaemblx ¢yHkiuil. I[lokaspiBaTh
CXeMAaTHYEeCKH IIOJIOKEHWE Ha KOOPJIWHATHOM IUIOCKOCTH

rpadukos QyHKIWMH Buma:y = X2, Y = X,

BCINMYHUHBI B




y=+Vxy =k

HUcnonb3oBarh GyHKIUOHAIBHO-TPadUYEeCKHE
NpeaCcTABJICHUS ISl PELICHUS U UCCIEA0OBaHUS YPAaBHEHUIN U
CUCTEM ypaBHEHUM.

I[IpumensTe uudpoBbie pecypchl A NOCTPOEHUsT TpaduKOB
(byHKIMHA.

IloBTOpEHME
H 00001IeHIEe
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHSATHH M METOIOB KypcoB 7 u 8

KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpumeHsTH CcHOCOOBI  CpPaBHEHHUS 4YMCEJl, BBIYUCICHUH,
peoOpa3oBaHUil BIPAKEHUM, PELLICHUS] YpaBHEHUI.
OcymecTBaAATL CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCUCTBUNA H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemare 3agaum M3 peajbHOH JKM3HHM, TIPHMEHATH
MaTeMaTU4eCKUe 3HaHUSA JUIA peuleHus 3a7ad M3 JpYyTHux
IIPEIMETOB.

Pemath TekcTOBBIC 32241, CPAaBHUBATh, BHIOMPATH CIOCOOBI
pelIeHus 3a1a4H.

9 kuacc (He menee 102 1)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOE coaep:kaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHA oﬁyqaloumxm

qyucJjaa

beckoneyHvle decsimuyHvle OpoduU. B3aumno 0OHO3HAYHOe

4acoB)
Yucaa n PanmonaneHble 4MCIla, uppayuoHaivHbie 4ucia, Koweunvie u|Pa3BuBaTh MpeACTaBJIeHMS O YHCIAaX: OT MHOXECTBa
BbIYMCJIEHUS. beckoHeyHbvle decsamuyHvle opoou. MHnoocecmso | HaTypallbHBIX YHCET 10 MHOYKECTBA JIEHCTBUTEIIBHBIX YHCEIT.
JleiicTBUTEIbHBIE | OelicBUMENbHbIX — uucen,  Oeucmeumenvhvle ducia Kak|O3HAKOMHTHCS c BO3MOKHOCTBIO MPEICTABIICHUS

JIEWCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON Jpodu,




(9 uv) coomeemcmeue Mexncoy MHOACECMBOM OeliCMEUMENbHbIX YUucel | IPUMEHATh  JICCATHYHBIC MPUONMKCHHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHATILHBIX YHCE.
CpasHnenue  Oelicmeumenvuvix — uucel, apupmemuueckue |3anucvieams, cpasHueamo u ynopaoouueamo
oelicmausl ¢ 0elcCmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcid.
[TpubnmxEHHOE 3HaUEHUE BETMUMHBI, TOYHOCTh IPUOIIDKEHUS. | BLINOJHATB, couyeTas YCTHbIE M IHUCHbMCHHBIC TMPHUEMBI,
Oxpyrnenune wuucen. Ilpukniaka ©  OLCHKa pPE3yJbTaTOB|apupMeTHyecKHe [eHCTBHSI C PALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOPHEii; BBIYMCIATH 3HAYCHUS YUCIOBBIX BBIPAKCHHI.
IHosryunTh mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIbHBIX
Yrcell B MPAKTUYECKOM JIeSATEILHOCTH YeIOBeKa.
AHaJIM3MPOBATh U JeJaTh BBIBOABI (IIOCIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPU pELICHUH 3ajay.
OxkpyriasiTh AEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3yJibTaTa BBIYMCICHHM, OLEHKY 3HAYEHUH  YHUCJIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UICTOPUEN PA3BUTHS MAaTEeMATHKH.
YpaBHeHust JIuneiitHoe ypaBHenue. Pemenue ypaBHeHuil, ceogsamuxcs k- |OcBauBaTh, 3aNOMHHATL W NPUMEHSTH Trpaduyeckue
U HepaBeHCTBA. JMHENHBIM. MeTOAbl IIPU PELICHUM ypPaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHenus KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOpPOM Ha aJIroOpuT™M y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBaipaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | Pacmo3HaBaTh 1eible U APOOHBIE YPABHEHHUS.
(14 v) cmenenell pasnodceHuem Ha MHOMCUMENU. Pemiath JMHeliHble U KBaJpaTHble YPaBHEHUs, YPAaBHECHMUS,
Pemenune npo6HO-paliMOHAIBHBIX YPaBHEHUH. CBOJMIIMECS K HHUM, IpocTeiie JIpoOHO-palMoHalbHbIE
Pemennie TeKCTOBBIX 33/1a4 ajireOpanyeckKuM METOJIOM. YpaBHEHHS.
IIpeanaraTb BO3MOXHbBIE CIIOCOOBI PEIICHHs] TEKCTOBBIX 3a7a4,
o0cy’k1aTb HX M PpelaTb TEKCTOBBIE 33aJaud Ppa3HbIMHU
crocobamu.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NPUMEHSITh TIPUEMBI PEIICHUS CUCTEMBI JBYX

U HEpaBeHCTBA.

CucreMa IByX JIMHEHHBIX YPABHEHUN C ABYMS NTEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUHN C ABYMS NEPEMEHHBIMH U CUCTEMBI ABYX




CucreMbl

e¢ peuenue. Pemenue cucrem IBYyX ypaBHEHH, OJHO U3

YpaBHEHHUI, B KOTOPBIX OJTHO YPaBHEHHE HE SIBIISETCS JINHEHHBIM

yYpPaBHeHHii KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM CTEICHH. (o BU3yaJIbHOM OTOpe).
(14 g) ['padmyeckas MHTEpIpETALIUSI CUCTEMBI YPABHEHUH C IBYMSI Hcnonb3oBaTh (PYHKIHMOHATHHO-TPAUUIECKUE TMPEACTABICHUS
MePEMEHHBIMH. JUUISl pellieHusI ¥ UCCJIeIOBAHMSI YPABHEHUN U CUCTEM.
Pemenne TekCTOBBIX 33729 AJIreOPaNIeCKIM CIIOCOOOM. AHAJIM3MPOBATH TEKCTHI 32124, peliaTh UX alreOpandecKum
CIoco0oM: MepexoaAuTh OT CIIOBECHOH (OPMYJIUPOBKHU YCIOBHUS
3aJlauM K aJireOpanveckoi MOIeu MyTEM COCTABICHUS! CUCTEMBI
YpaBHEHUI; pellaTb COCTABJICHHYIO CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU
YpaBHenust YuciioBble HEPABEHCTBA M MX CBOKCTBA. Yurtath, 3anuchbiBaTh, MOHHMATb, HWHTEPIPETHPOBATH
U HEpPaBEeHCTBA. JlunHeiiHble HEpAaBEHCTBA C OJHON EPEMEHHOM U UX pElICHUE. |HEPaBEHCTBA; UCIIOIh30BAThH CAMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrpa CucTtembl JTMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOW U UX | BBIMOJHATH NpeoOpa3oBaHKs HEPABEHCTB, MCMOJIb30BATDH IS
(16 v) pelieHue. npeoOpa30BaHMs CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHbIe HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh TUHCIHHbBIC U KBaIpaTHBIC HCPABEHCTBRA.
I'paduueckas uMHTeprpeTanuss HEpaBEHCTB U  cHcTeM |Pemath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMS ITEPEMCHHBIMHU. HEPABEHCTB, CHCTEMBI HEPABCHCTB, BKITFOUAONINX KBAJPAaTHOE
HEPAaBEHCTBO, U PEIIATh UX; 00CYKAATH MMOJTYYCHHBIE PEIICHHUS.
N3006paxkaTh perieHne HepaBEHCTBA U CHCTEMbl HEPABCHCTB Ha
YHCIOBOM TPSMOHM, 3amMCbIBATh pEIIEHHE C TOMOIIBIO
CHMBOJIOB.
Pemiath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEICTaBICHHUS.
OcBauBaTh W NPHUMEHATH HEPABEHCTBA TMIPH PEIICHUHN
Pa3IMYHBIX 33]1a4, B TOM YHCIIE MPAKTHKO-OPUEHTHPOBAHHBIX.
DyHKIUHA KBanparnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3dHaBaTh BBl M3ydaeMbIX (YHKINH; HIIIOCTPHPOBATH
(16 9) KOOPJIMHATHI BEPIIMHBI TApadO0IIbl, 0Cb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPaTbHBIMH TTOKa3aTesiMu 2 U 3, UX
rpaduKu U CBOMCTBA.
Ipaduku pysxumii: y =kx,y = kx + b,,y = ax?,y = ax®,y

=Vxy =k

wIockocTu rpadukoB pyHkwmid Buga: y = kx,y = kx + b,,y =

ax?, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.




Pacno3naBaTth KBaJpaTHUHYIO QYHKIIHIO 11O hopMmyIIe.
I[IpuBoauTs, mNpPUMeEpPbI KBAJPATHYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTe 1 006001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
dynkun y = ax? + bx + ¢ (mpu HeOOXOIMMOCTH ¢ HATPABIIOMIEH
TTOMOIITBIO).

CTpouTs 1 H300pakaTh CXeMATHYECKH IPaPUKH KBaJAPATUIHBIX
(yHKIuii, 3anaHEEIX popMymamMu Bugay = ax’,y = ax? + q, Y
=a(x +p)% y=ax?+ bx + c (mpu HEOOXOAUMOCTH CBH3YaIbHOI
OTIOpOi).

AHAJTU3WPOBATH U MPUMEHSITH CBOCTBA N3YYCHHBIX (DYHKIIHIA
JUIS WX TOCTPOCHUS, B TOM 4YHCIE C IMOMOIIBIO MHU(POBBIX
pecypcoB.

YucioBble
MOCJIE0BATEIBHOC
™

(15 v)

[ToHsATHE YMCIOBON MTOCIENOBATENBHOCTH.

3ajaHue MOCIe0BaTEIbHOCTH PEKYPPEHTHOH ¢opmysoi u
dbopmyoit N-TO WieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyssl N-
ro 4jeHa apu(MeTHUecKOd MW TeoMEeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N YJICHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npozpeccuii moyKamu Ha KOOPOUHAMHOU NAOCKOCHIU.
Jlunetinvlii u IKCNOHEHYUATILHBLL POCHI.

Cnooicrvie npoyenmul.

OcBauBaTh M NPUMEHATb UHAECKCHbIE 0003HAUYEHUS, CTPOUTh
peuyeBble BBICKA3bIBAHUSI C UCIIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATHEM I10CJIEJOBATEIbHOCTH.

AHaIm3upoBaTh GopMyIly N-TO WieHa MOCIeJ0BAaTEIbHOCTH WIH

PEKYPPEHTHYIO bopmyy U BBIYMCJISATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJlaHHBIX  JITHMH  (DopMyIamH.
YcranaBiauBatb 3aKOHOMEPHOCTH B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CIIM BBIIMCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIOCO0AX 3aaHMsL.

Pemarts 3amaun ¢ wucnonb3oBaHueM (GoOpMysn N-ro  4ieHa
apu(pMETUYeCKOH U TEOMETPHUECKOW MPOrPEecCHil, CYMMBI
MEPBBIX N YWIEHOB C OMOPON Ha CIIPABOYHYIO HH(POPMAIHIO.
H3zobparcamy  unenvl  nociredogamenvHoCmu  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U ABJIECHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOIIME HU3MEHEHHEe B apu(pMeTHUECKOn
IPOTrPECCUH, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams




coomseemcmayrowue 3a8UCUMOCMU 2pAPuUUecKi.

Pemate mnpocreiimiue 3ajayd, CBS3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPealbHON
KU3HK € HCIOJNB30BaHMEM  HU(POBBIX  TEXHOJIOTUH
(37EKTPOHHBIX Ta0JHUI, TPaUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha crodicHble NPOYeHMbl, 8 MOM YUCIe 3a0ayU
U3 peanvHoU NPAKMUKY (C UCNONIb308AHUEM KATbKYIAMOPA).
3HAKOMUTBCS C HCTOPHUeEH Pa3BUTUS MATEMAaTUKH.

IHoBTOpEHME,
0000mEeHME,

CUCTEMaTHU3alus

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMM YKCIAMM, YHUCIIOBas IpsiMasi; MPOLEHTHI,
OTHONICHHUSI, TIPOMOPIINH; OKPYTJIEHHE, MPUOIINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
areOpandyecKux BhIPAKEHHUH, JOIYCTUMbIE 3HAYCHHUS).
@®yHKuMu (IIOCTPOEHHE, CBOWCTBA M3YyYEHHBIX (DYHKIIHIL;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHAMH. MHOXECTBO, IIOAMHOKECTBO,
olepalyu HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB JUIs1 OMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYTHX Y4eOHBIX PEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBUS,
CBSI3aHHBIC C YMCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATYpaJbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YMCII0, MOAYJb YuCia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTAaHIAPTHBIN BUJ YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BbInoHATSH 1eiicTBUS, CPABHUBATL U YIIOPAA0YUBATH YHCIIA,
MPEACTABISITh YWCIA HAa KOOPAMHATHOM IPSMOM, OKPYIVIATH
YHUCJIa; BBINOJHATH NPUKHUAKY M OLEHKY pe3yibTaTra
BBIYMCIICHUM.
PemaTth TekcToBbIE 321a4H apU(PMETHUECKUM CIIOCOOOM.
Pemates npakTuyeckue 3aa4u, CoAepKallye MIPOLEHTHI, JOJIHU,
4acTH, BBIPAXKAOIIUE 3aBUCUMOCTU: CKOPOCTb — BpEMS —
paccTosHUe, IIeHa — KOJMYECTBO — CTOMMOCTb, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30uparhb peanbHble )KU3HEHHBIE CUTYallUd, (PDOPMYJIHPOBATH
UX Ha S3bIKE MAaT€MAaTHK{, HAXOAMTh pEIICHHE, INPUMEHS
MaTeMaTU4YEeCKUi anmnapar, HHTePIpeTupoBaTh Pe3yJbTaT
OnepupoBaTh NOHATHSIMH. CTENEHb C LEJIBIM IIOKA3aTeNIEM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOUJIEH,




anrebpanydeckast 1poOb, TOKIAECCTBO.

BbINOJIHATL  OCHOBHBbIE  [eHCTBHMS.  BBIIOJHATH
pacuétel To (Qopmynam, MpeoOpa3OBHIBATH IIEIbIC,
JpOOHO-pallMOHATIbHBIE BBIPAXKEHUS M BBIPAKEHUS C
KOPHSIMH, PEAJIM30BbIBATH PAa3JI0KEHUE MHOTOWICHA Ha
MHOXHTEJIM, B TOM YMCJIE C MCIIOJIb30BaHHEM (OpMYII
Pa3sHOCTH KBaJpaTOB M KBaJapaTa CyMMBI M PasHOCTH (C
OIOpOl Ha CHpaBOYHYIO MH(OPMAIUIO); HAXOIUTh
JIOMTyCTUMBIE 3HAUEHUS TMEPEeMEHHBIX I JpOOHO-
palMoOHAIbHBIX BEIPAXKEHUH, KOPHEH.

MopneaupoBath C TIOMOIIBIO (QOPMYNT peanbHbIC
IPOLIECCHI U SIBJICHUS.

OnepupoBath  nousiTussMHM:  QyHKUUs, Trpaduk
byHKIHH, HYJTTH byHKIMH, MIPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, IPOMEKYTKH BO3paCTaHUs,
yObIBaHMs, HauOoOJbIlee W HAUMEHbIIEE 3HAYCHUS
byHKIUH.

AHaTU3MpoOBaTh, CPAaBHUBATb, 00CYKIaTh CBOWCTBA
byHKIUH,

CTPOUTH UX TpapUKH.

OnepupoBathb NOHATHSIMHU: npsMas
IPONOPLHMOHATIBHOCTh, 00paTHas MPONOPIHMOHAIBHOCTB,
nuHeWHas QpyHKIus, KBagpaTHuHas QpyHKIus, napadoua,
runepboa.

Hcnoab3oBarh rpaMkH i ONPENEICHUS CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, A pelIeHus 3aaad U3
JIpyTuX Y4eOHBIX TPEAMETOB M pEeaJbHOM JKU3HU;
MOJEJHPOBATh C TIOMOIIbI0 TpPadUKOB peaTbHBIC
MIPOIIECCHI U SIBJICHUSI.

Beipaxkate  ¢opmynamMM  3aBUCUMOCTH  MEXIY)|
BEJIMYMHAMHU.




Cucrema oueHMBaHHS N0 MaTeMaTHke 7-9 Kiacce

Cucrtema OLIEHKH IPEIMETHBIX Pe3yJIbTaTOB OCBOCHMsI YyUE€OHBIX IPOTrpaMM € Y4ETOM
YPOBHEBOTO IOJIX0Ja, MPEANOaracT BblaejieHue 0a30BOro ypoBHsl JOCTH:KEHUI KAK TOYKH
OTCYéTa MPHU MMOCTPOSCHUM BCEH CHUCTEMBI OLIEHKHM M OPraHM3aldd WHAMBHUIYaTbHOH pabOTHI C

00yJaronuMucs.

Ba3oBblii ypoBeHb JAOCTH:KEHHWIi: IEMOHCTPUPYET OCBOCHHE Y4YeOHBIX JCHCTBUH C
OMOPHOM CHCTEMOM 3HAHMH B paMKax BBIJCJIEHHBIX 3afad. OBiajgeHue 0a30BbIM YPOBHEM
SIBJIACTCSL TOCTATOUHBIM JUIS TIPOJOJKEHUsS 00yUYEHHS Ha CIeIyIolIel cTyneHu o0pa3oBaHus, HO
He 10 TpouILHOMY HamnpaBleHUIO. J[OCTIKEHUIO 0a3oBoro YPOBHSI

COOTBETCTBYET  OmMMeEmKa

«y0061€meopumenvHo» (unu ommemka «3», OmMemKa «3aumenoy).

[IpeBbimieHre 6a30BOr0 YpOBHSI CBHUJIETENBCTBYET 00 YCBOGHUU OMOPHOM CHUCTEMBI
3HaHUW HA YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBIAJACHUS YUYECOHBIMU JEUCTBUSAMU, a TAKXKE O
Kpyrosope, mupore (Wiu n30upareabHOCTH) HHTepecoB. Llenecoobpa3Ho BRIIETUTH CIASAYIOIIHNE
JIBa YPOBHSI, MPeBbIIAIOIINE 0A30BbII:

* [loBbIlIEHHBIH YPOBEHb JOCTI)KCHUS IUIAHUPYEMBIX PE3yJbTaToB,
OUeHKa «xopouioy (ommemxka «4»);

* BLICOKHH YPOBEHb JOCTIKCHMS IUJIAHUPYEMBIX PE3YJIbTaTOB, OWEeHKA
«OmauYHO» (ommemrka «5»).

JIns onucaHus MOATOTOBKM YYalIUXCsl, YPOBEHb IJOCTHKEHHUU KOTOPBIX

HMIKE 6330BOF0, L(enecoo6pa3H0 BBIJICJIIUTD TAKXKC IBA YPOBHA:

* NOHMKEHHBIH YpoB€HL ,ZLOCTH)KGHPIIZ, OUEHKa

«HEYO061emMBEOPUMETILHO» (OMMEMKaA «2));

* HU3KHMil YPOBEHb JIOCTHKEHU, OUeHKa «naoxo» (ommemxa «1»).

He noctuxenue 0a30BOro ypoBHs (MOHMKEHHBIH M HU3KUH YpOBHHU JOCTHUKEHHIN)
¢ukcupyercs B 3aBUCUMOCTH OT 00BbEMa U YPOBHSI OCBOEHHOTO W HEOCBOEHHOT'O COJIEp’KaHUs
npeamera. OnMcaHHBIN BbIIIE TOIXO0/ 11€JeC000pa3HO MPUMEHATh B XO€ Pa3IMYHBIX MPOLETYD

OICHUBAHUA: TCKYLICTO, MTPOMCIKYTOYHOI'O U UTOTOBOTO.



Jna ouenku Ounamuku hopmuposanus NPeOMemHbIX Pe3yibMAmos B CUCTEME
BHYTPH IIKOJIBHOTO MOHHTOPUHTA 00pa30BaTENIbHBIX JOCTHKCHHI 11eIeco00pa3Ho (pUKCHPOBATH
W aHAIM3UPOBaTh JaHHbIE O CHOPMHPOBAHHOCTH YMEHHUH W HaBBIKOB, CIIOCOOCTBYIOIIMX

OCBOCHHIO CUCTCMATHICCKHUX 3HaHHﬁ, B TOM YHCJIC:

® nepeUYHOMY 03HAKOMIIEHUI0, OMPAOOMKe U OCOZHAHUIOMEOPEMUUECKUX Mooeell
u nouamui(oOMEHAYYHBIX M 0a30BbIX I JaHHOW 00JIaCTH 3HAHUA), CHAHOAPHIHBIX
anzopummos u npoyeoyp,

® GbIAGIEHUI0 U OCOZHAHUIO CYWHOCHMU U O0COOEHHOCHENN3y4aeMbIX OOBEKTOB,
MIPOLIECCOB U SIBJICHUM 1eHCTBUTEIBHOCTH (IPUPOIHBIX, COITUAIBHBIX, KYJIbTYPHBIX, TEXHUUECKUX
U JIp.) B COOTBETCTBHH C COJICP)KAHHUEM KOHKPETHOTO YYEOHOTO IIpeIMeTa, CO30aHuio u
UCROJIb308AHUI0 MOOeell N3YIaeMbIX 00BEKTOBH MIPOIIECCOB, CXEM;

® GbIAGICHUI0 U  AHANU3Y  CYULECHBEHHBLIX U YCHIOUYUGLIX  C6A3€el U
OMHOWEHUIMEX Ty 00bEKTaMU U TPOIIECCAMHU.

[Tpu 3TOM 00s513aTENHHBIMU COCTABIIAIOIIMMHU CUCTEMbI HAKOTUICHHOM OIICHKH SIBIISIOTCS
MaTEPHAIIBI:

* cmapmoeoii OuazHOCMuKuU,

* memMamuuecKux u Umoz208blX NPOGEPOUHBIX PAOOM nO 6cem yueOHbIM
npeomemanm,

* meopueckux padom, BKIOYas yueOHbIE UCCIIEOBaHUS U YUEOHBICIIPOEKTHI.



OueHka yCTHBIX OTBETOB 00y4aIOIINXCS

OTBeT OlleHUBAETCSI OTMETKOM «5», €CJId YYeHHK:

1. nonuo packpb1 conep:xanre MaTepHana B 00beMe, IIPeIyCMOTPEHHOM IPOrpaMMOii 1

y4eOHHUKOM,

2 . U3JI0KHUJI Marcpuall T'paMOTHBIM SA3BIKOM B OHpCI[GJICHHOfI JIOTUYECKOM

IIOCJIEI0BATEILHOCTH, TOYHO UCIIOJIB3YsI MAaTEMAaTUYECKY0 TEPMUHOJIOIMIO UCUMBOJIUKY:;
3. MpaBMIILHO BBINOIHMI PUCYHKH, YEPTEXKH, TpaQMKH, COMYTCTBYIOLINE OTBETY;

4. nokasan yMeHHME WIUIIOCTPHPOBATH TEOPETHYECKHME IOJOKEHUS KOHKPETHBIMU

[IpUMepaMu, IPUMEHATh UX B HOBOW CUTyallM IIPY BBIIIOJIHEHUU IIPAKTUYECKOTO 3aJaHus;

5. MNPpOACMOHCTPHUPOBASI YCBOCHHUC pPAHCC HM3YUCHHBIX CONYTCTBYIOUIUX BOIIPOCOB,

C(bOpMI/IpOBaHHOCTB u YCTOIZQHBOCTL HCIIOJIb3YCMBIX IIPU OTpa6OTKe yMeHI/Iﬁ 1 HaBBIKOB,;

6. oTBewan camocToATENbHO O€3 HABOAALIMX BONMPOCOB YUMTENS. BO3MOKHBIOAHA - JBE
HCTOYHOCTH IIPU OCBCUICHHUH BTOPOCTCIICHHBLIX BOIIPOCOB MJIM B BBIKJIaJKaX, KOTOPBIC YYCHHK
JIETKO MCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

OTBeT o1leHMBaeTCsA 0TMETKOM «4», ecJI OH YA0BJIeTBOPSieT B 0CHOBHOM
TpeOOBAHUSIM HA OLEHKY «5», HO IIPH 3TOM HMeeT OJMH U3 HeI0CTATKOB:

* B M3JI0)KEHUHU JOMYyIIEHbl HeOONbIIMe MpOoOenbl, HE MCKAa3MBILIME MaTeMaTHYecKoe
COJIEpKaHUE OTBETA;

* JONYIIEHbI OJIMH — JIBAa HEJO0YeTa IPU OCBEUICHUH OCHOBHOTO COJIEp)KaHUs OTBETA,
HCITPABJICHHLIC 11O 3aMCYaHHUIO YUUTCIIA,

* JIOMylIEHBbI omMOKa Win Ooyee ABYX HEJOYETOB MPU OCBELIEHHMHM BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 110 3aMEYaHUI0 YUUTEIIS.

OtMeTKa «3» CTABUTCA B CJICAYIOIINX CIydasix:
® HENOJIHO WM HENOCJIEA0BAaTEIbHO PACKPBITO COJAECPXKAHMUE MaTepHana, HO MOKa3aHO

oOuiee MOHMMaHUE BONpPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,



JOCTaTOYHBbIE JJI1 JaJbHEHIIEr0 YCBOEHMsS IPOIPaMMHOIO Marepuana (OonpeneiacHHbIe
«TpeboBaHusAMHU K MaTEMaTHUYECKON IMOATOTOBKEOOYUAIOIINXCS»);

* uMeNHUCh 3aTPyJHEHUS WM JONYIIEHbl OIIMOKM B ONPENEICHUU IOHSATHH,
HCIIOJIb30BAHUHM MAaT€MAaTHYECKOW TEPMUHOJIOIMH, YEPTEXKAX, BBIKIAAKAX, UCIIPABICHHBIC 110CIIE
HECKOJIbKUX HAaBOJSILUX BOIIPOCOB YUUTES;

® YYEHHUK HE CIPABUWJICA C IPUMEHEHHEM TEOPUU B HOBOM CUTyallMd IIPU BBIITOJIHEHUHN
MIPAKTUYECKOI0 3aJ]aHusl, HO BBIMOJIHIII 3aJJaHus 00s13aTEIbHOTO YPOBHS CJII0KHOCTH 10 JTAHHOU
TEME;

* 1pu 3HAHUU TEOPETHYECKOTO Marepuaia BBISIBJICHA HEJI0CTaTOYHas
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH 1 HABBIKOB.

OT1MeTKa «2» CTABUTCA B CJEIYIOIIUX CJIydasix:

* HE pacKpbITO OCHOBHOE COZepkKaHHe yueOHOro MaTepuarna;
* 0o0OHapy»XeHO HE3HAHWE WJIM HCTIOHUMAaHKUE YICHHKOM OOJIbIICH MiTH HanOoJiee BaXKHOU

yacTu yueOHOro MaTepuarna;

* JIOMyLICHBI OIIMOKU B ONpPENEeNICHUN TOHITUH, IPU MCIOJIb30BAaHUN MAaTEMaTHUECKON
TEPMHUHOJIOTHH, B PUCYHKaX, YepTeXax MM rpadukax, BBBIKIAIKaX, KOTOPbIE HE HCIPABICHBI
MOCJIe HECKOJIBKUX HABOJSIINX BOTIPOCOB YUHUTEIIS.

OtmeTka «1» cTaBUTCS, €CJIU:

* yYeHHK OOHApYXXWJI TIOJIHOC HE3HAaHWE W HEMOHUMAaHHWE HW3y4aeMOoro Y4eOHOTo

Marcepuajia Uik HEC CMOI' OTBECTUTh HM Ha OJWH M3 MOCTABJICHHBIX BOIIPOCOB IO HU3y4YaCMOMY

Marepuainy.



OIIeHKa MHUCbMEHHBIX 1 KOHTPOJIbHBIX pa60T

OTMeTKa «5» CTaBHUTCHA, €CJIN:

® pa60Ta BBITIOJIHCHA ITOJIHOCTBIO,
® B JIOTMYECKHUX pPACCYXKICHUAX U 000CHOBaHHH pPEIICHUA HET HpO6€J’IOB n OH_II/I6OK;

¢ B PCLICHHUHU HET MATEMATHYCCKHUX oInOoK (BOBMO)KHa OJHa HETOYHOCTbH, OIIMCKa, HC
SABJIAOIIAACA CIICACTBUEM HE3HAHUA UM HCIIOHNUMaHUA yqe6Horo MaTepI/Iana).

OTtMmeTka «4» CTaBHTCH, €CJIM:

* paboTa BBINOJIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIaroB PeIIeHHs] HEAOCTATOUHBI (€CiIH
yMeHHue 000CHOBBIBATh PAcCy’KACHUS HE SIBJISIIOCH CIIEUAIbHBIM 00BEKTOM IIPOBEPKH);

* omylIeHa O/1Ha ouIMOKa WX J1Ba-TPU HEI0YETa B BbIKJIA/KaX, PUCYHKaX, YepTexax WU
rpadukax (eciu 3TU BUJIbl paObOThI HE SIBJSUIUCH CHIEHUAIbHBIMOOBEKTOM IIPOBEPKH).

OtMeTKa «3» CTAaBHUTCSL, €CJIM:

* JomyiieHbl Ooyiee OIHOM omuOKM WU Oojee IBYX-TPeX HEI0UETOB B BBIKJIAJKAX,
gepTekax WM rpadukax, HO yYaluics BlajeeT 00s3aTeIbHBIMA YMEHUSAMHE 10 TIPOBEPSEMON
TEME.

OTMeTKa «2» CTAaBUTCS, €CJIN:
* JIONYIIEHbl CYIIECTBEHHbIE OMIMOKH, ITOKA3aBIIKE, YTO YYaIlUiics HE BIaeeT

00s13aTeNNbHBIMU YMCHUAMH 110 JIaHHOM TeMe B ITOJIHOM MeEpe.

OtMeTKa «1» cTaBUTCSL, €CJIN:

® pa60Ta IOoKa3aJjia IMOJIHOC OTCYTCTBUC Yy YHAILICTOCAH 00s13aTeNbHBIX 3HAHUIH YMCHI/Iﬁ Io

HpOBepHeMOﬁ TEMC WJIHM 3HAYUTCIIbHAA 4aCTh pa6OTI>I BBIIIOJIHEHA HE CaMOCTOATCIBHO.



Oomas kaaccupukanus oMMd0K

I'pyObiMu cuuTarOTCSl OINOKM:

® HE3HAHUE OIPEICICHUS OCHOBHBIX IOHSTUW, 3aKOHOB, NpPaBWJ, OCHOBHBIX
MOJIOKEHU TEOPHH, He3HAHUE POPMYJI, OOIIETTPUHSITHIX CHMBOJIOB 0003HAYCHU BEITMYMH,

CAWHHNI UX U3MCPECHUSA,

* HE3HaHWE HAMMEHOBAHUH €IMHUI] U3MEPEHUS;

* HEyMCHHE BBIICIUThH B OTBETE TJIABHOE;

* HEyMEHHUE NPUMEHSTh 3HaHUSI, AITOPUTMBI JIJIS1 pEILICHUS 3a/1a4;
* HEyMEHUE JIeJaTh BHIBOIBI M 0000IICHUS;

* HEyMEHHUE YUTATh U CTPOUTH rpaduKH;

* TOTEps KOPHS WM COXPAHEHHUE ITOCTOPOHHETO KOPHS,

* orOpaceiBaHue 0e3 O0BSICHEHUH OJHOTO U3 HHX;

* paBHO3HAYHBIC UM OIIMOKH;

* BEIYHCIHUTEILHBIE OLIMOKH, €CIIM OHU HE SBIISIOTCS OIMCKOM;

* JJOrHYECKHE OLIMOKH.

K HerpyObiM omu0kam cjiegyer OTHeCTH:

® HETOYHOCTh (OPMYJIMPOBOK, OIpENENeHUl, MOHATUH, TEeOpui, BBI3BAHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEAEISIEMOro MOHATUS MU 3aMEHOM OJIHOTO -
JIBYX M3 3TUX IPU3HAKOB BTOPOCTETIEHHBIMU;

* HETOYHOCTh rpaduka;
* HepalMOHAIBHBIA METOJ PEHICHHUS 3aJa4d WM HEA0CTATOYHO MPOyMaHHBIMN

IUIaH OTBeTa (HapylIeHWe JIOTUKH, T[OJMEHA OTIENbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH );

* HepalrOHAlIbHbIE METO/IbI paOOTHI CO CIPABOYHOM U ApYTroi
JIUTEPaTypoi;

* HEyMEHHE PelaTh 3a/1a4H, BBIMIOIHATD 3a/IaHUsI B OOIIIEM BHJIE.

Henouyeramu fABJIAIOTCH:

* HepaluMOHAJIbHBIE TPUEMbI BEIYUCIECHHUH U TpeoOpa3oBaHU;
* HeOpeXHOE BHINOJIHEHHUE 3aMMcel, yepTexel, cxeM, rpaduKoB.



