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Pabouas nporpamma no anredpe a1t 00y4aromnxcst ¢ 3a€P’KKOM IICUXUYECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO O0OIIEro 0OOpa3oBaHMs IOJrOTOBJICHA Ha OCHOBE
denepalbHOTO  TOCYJApCTBEHHOIO  00pa3oBaTeNbHOIO  CTaHJAapTa OCHOBHOTO  OOIIero



obpazoBanus (Ilpukaz Munnpocseuienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepaunu 05.07.2021 r, per. Homep 64101) (nanee —
®I'OC 0O00), amanTUPOBAHHOW OCHOBHOUM 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBanHus 00yJarOMIUXCS C 3aIePIKKOH nmeuxudeckoro pa3sutus (naee — [TAOOIT OOO 3I1P),
paboueii mporpaMMbl OCHOBHOTO 0011er0 00pa3oBaHus 1o npeamery «MareMaTnkay, IporpaMMbl
BOCIIMTAHUS, C YYETOM PacCHpeIe]ICHHBIX MO KJlaccaM MPOBEPSAEMbBIX TPeOOBaHUM K pe3ylbTaTaM
OCBOEHHUS AJIaNTHPOBaHHOH OCHOBHOW 0Opa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHMs OOy4arOIUXCS C 3aJePKKOM TNCHXHYECKOro pa3BUTHA. B paboueil mporpamme
yUTEHBI UJIeu U nosoxeHus KoHuenuu pa3BuTus MaremMarnyeckoro oopasoBanust B Poccuiickoit
®enepanun.

OO0mas xapakrepucTuka yuedHoro npeamera «MareMmaTuka

VYyeOnnlii npeamer «MaremaTuka» BXOJIUT B MpeaMETHYIO0 obOnacth «MartemaTuka u
nHpopmaruka». OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTEIBHON KYIBTYPHl M JIOTUYECKOTO
MBIIIEHNUS, (POPMUPOBAHUIO YMEHHS IOJb30BAThCA AITOPUTMAMHU, a TaKXKe MPHUOOPETEHUIO
MIPaKTUYECKUX HaBBIKOB, HEOOXOAUMBIX B TOBCEAHEBHOM k13HU oOyudaromuxcs ¢ 3[1P. Yuebuslit
MpeIMET pa3BUBAE€T MBILIUIEHWE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIIMOHAIbHYIO
rPaMOTHOCTb, YMEHHsSI BOCIpPUHUMATb W KPUTUYECKH aHAIM3UPOBaTh HHGOpMaIuIio,
MIPEJCTABICHHYIO B PA3IMYHBIX opMax.

OOyuenue MaremaTuke JaéT BO3MOXKHOCTh pa3BuBaTh y oOydatomuxcs ¢ 3I[1P tounyro,
paloHaIbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJiee MOAXOSIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpaduuecKhe CpeicTBa JUIsl BBIPAKEHUS CYKICHUH UM HaADISAJIHOTO HX
MIPEJICTaBICHHUS.

Heo0xomumMbpIiM KOMIIOHEHTOM 001l KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMM TO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKH, X OTIIMYUN OT METOJ0B JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00
O0COOCHHOCTSAX MPUMEHEHUs MaTeMaTUKU Ul PeUICHUs] HAyYHBIX U MPHUKIAIHBIX 3a/1ad. Takum
o00pa3zoM, MaremaTu4yeckoe oOpa3oBaHWe BHOCUT CBOH BKJIaa B (hopMupoBaHue OOIIEH KyIbTYPhI
YeJI0BeKa.

N3ydyenne mareMaTHKH TakKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO YEJOBEKa,
MMOHMMAHUIO  KPAacoThl W  M3AIIECTBA MAaTEMaTUYECKUX  PACCYKICHUU, BOCIPHUATHUIO
reoMeTpUUYECKUX POpM, YCBOCHHIO M1 CUMMETPUH.

[Iporpamma oTpaxkaeT cojiep:kanue ooyueHus npeamery «MaTemaTHKa» ¢ y4eTOM 0COObIX
oOpasoBatelbHBIX ToTpeOHOCTEeH oOyuarommxcs c¢ 3I[1P. OBnamenune y4eOHBIM TpeIMETOM
«MaremaTKay MpeACTABISIET ONIPEACICHHYIO CII0XKHOCTH /1 ydammmuxcs ¢ 311P. Y oOyuaromuxcs
¢ 3IIP naubonee BbIpa)KEHBI OTCTaBaHMS B Pa3BUTHHU CIOBECHO-JIOTUYECKUX (POPM MBILUICHHUS,
MOATOMY a0CTpaKTHbIE M OTBICYEHHBIE KAaTETOPUUM WM TPYAHOIOCTYMHBI. B TOke Bpems mpu
CHelnralbHOM OO0y4eHHH OOy4Yaromiuecs MOTYT BBINIOJHATh 3aJaHus Mo anroputMmy. OHu
BOCIIPUMMYHUBBI K MOMOILH, MOTYT BBIIOJHUTh MEPEHOC HA aHAJIOIMYHOE 33JaHUE YCBOEHHOIO
crioco6a pemienusi. CHIKEHHE Pa3BUTHUS MBICIUTEIbHBIX ONIEPALlUi U 3aMe/IJICHHOE CTAaHOBJICHHE
JIOTUYECKUX JIEHCTBUN MPUBOAAT K HEJOCTATOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX YUEOHBIX
neucTBuil. Y oOydaromuxcsi 3aTpyJHEHbl CUETHBIE BBIYMCIECHUS, NPOM3BOIUMBIE B yme. B
MIMCBMEHHBIX BBIYUCIIEHHUAX OHU MOTYT NPOIYCKaTb OJUH W3 INPOMEXYTOYHBIX mIaros. [Ipm
paboTe ¢ 4YMCIOBBIMHU BBIPRKEHUSMH, BBIYMCIEHHEM MX 3HAUEHHs MOTYT HE YAEp)KHUBATh
NIPaBUIBHBIN NOpsiioK aeiictBuil. [lpu ympomieHnu, npeoOpa3oBaHUM BBIPAKEHUN ydaluecs ¢
3[IP He MOryT caMOCTOSATEIBHO NPHUHITH PEIIEHUE O IOCIEA0BATEIbHOCTH BBIIOJIHEHUS
neicTBuil. KOHKPETHOCTh MBIIUIEHUSI OCIOKHSAET YCBOCHHs HAaBbIKA PEIICHHS YpPaBHEHUH,
HEPaBEHCTB, CUCTEMbI ypaBHeHUH. 1M Masoj0CcTyTHO coBepIlIeHHe 00paTUMBIX OTEPAITHiA.

Huskuii ypoBeHb pa3BUTHs JIOTMUECKHX OIEpalif, HeIocTaToyHas OO0O0OIIEHHOCTh
MBILUIEHUS] 3aTPYIHSAIOT U3ydeHHe TeMbl «DyHKIMM»: TpU ONpeaeieHud (YHKIHOHATBbHOU
3aBHUCUMOCTH, TP OIUCAaHUUM TpadUUecKOl CUTyallMH, MCIOJb3yd TIE€OMETPUYECKUH,



anreOpandyeckuil, (yHKIMOHAJIBHBIN sI3bIKH. Hepenko ydwamiuecs He BUAAT PAa3HHULIBI MEXIY
007acThIO onpeIecHus] PYHKIIMU U 00IaCThIO 3HAUCHUH.

Pemienune 3a1a4 conmpsiKeHO ¢ TPYIHOCTAMHU O(OPMIICHHUS] KPATKOW 3aIUCH, TPOBEICHUS
aHaiM3a yCJIOBMA 3a]laud, BbIIENEHUs cymecTBeHHoro. OOydatomuecs ¢ 3IIP 3arpyansiorcs
ClIeNaTh YMO3aKIIIOYEHHE OT OOIIEro K YaCTHOMY, HEPEKO BIOMPAIOT HEPAITMOHAIBHBIE CIIOCOOBI
pEeLIEeHUs, MHOTAa OTPAaHUYHMBAIOTCSI MAHUITYJISIUSMHU C YUCTIaMHU.

[Ipn um3yueHum reomerpuyeckoro marepuana odOydvaromuecs c¢ 3I[IP crankuBarorcs c
TPYOHOCTBIO JielaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IIOCIEJOBATENIbHBIE PACCYXKICHUS.
HenpouHnble 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPUBOJUT K OMIMOKaM B pelIeHUuu
reoMeTpudeckux 3agad. OOyyaromuecs MOTYT MOJAMEHHUTH (HOPMYITy, HETIPABHIBHO PUMEHHUTH
teopeMmy. K cepbe3HbIM ommOkaM B pELIEHUH 3aJad HPUBOJAT HEIOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VM CI0KHO BBITIOJHUTH YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHHE K YEPTEKY.

TouHOCTB 3arIOMUHAHMS U BOCIIPOU3BEACHUS yUeOHOTO MaTepuasa CHHKEHBI IO TPUUNHE
c1ab0CTH MHECTUYECKOU JesATENBHOCTH, CyKeHHs oOneMa mamsatu. OOyuarommmcs ¢ 3[IP
TpeOyeTcst OoJblile BpEMEHH Ha 3aKpeIuIeHHe MaTepualna, akTyajau3alus 3HaHUM Mo omope mpu
BOCITPOM3BE/ICHUU.

JUis mpeojiofieHus TPYIHOCTeM B H3ydeHMHM ydeOHoro mpeamera «MaremaTuka»
HeoOxoauMa amanTtanus oO0beMa W XapakTepa y4eOHOro Marepuana K IO03HaBaTEIbHBIM
Bo3MOkHOCTAM yuamuxcsi ¢ 3IIP. Cnenyer y4eOHbIN MaTepuan MpPErnoJAHOCUTH HEOOIbIIUMU
MOPLUHUSAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3BbICKUBATh CIOCOOBI aJanTalli TPYIHBIX 3a/laHui,
HEKOTOpble TEMbl JaBaTh Kak O3HAKOMMTEIbHBIC; HCKIIOYaTh OTHAEIbHBIE TpPYAHbIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUM MaTepHall peKOMEHAYETCsl U3y4aTh B MpoIlecce MPaKTHUECKON
JEATEIbHOCTU MO pelIeHUI0 3anady. OpraHuyeckoe €IWHCTBO MPAKTUYECKOM W YMCTBEHHOM
NEeSITeIbHOCTH y4alllUXcsl Ha YpOKaX MaTeMaTHKU CIOCOOCTBYIOT NMPOYHOMY M CO3HATEIILHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMAaTUUECKUX 3HAHUN U YMEHUM.

esun u 3agaun u3yyeHust yueOHoro npeamera «MaremaTuka
[TpuopurernsiMu LENAMU 0OydeHHsI MaTeMaTUKe B 7—9 Kiaccax sSBIISFOTCS:

* (QopMupoBaHHE LEHTPAJBHBIX MareMaTHUYECKUX TIOHATUN  (YUCIIO, BEIUYMHA,
reomerpuueckas Gurypa, nepeMeHHas, GyHKIus), 00ecrednBarOIINX MPEEMCTBEHHOCTD U
MEePCIEKTUBHOCTh MaTeMaTU4YeCcKOro o0pa3oBanus oOydaromuxcs ¢ 3I1P;

= noxaseneHue oOyuarommxcs ¢ 3[IP Ha nmocTymHOM 1A HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTHKU U OKPYXKAIOLIEro MUpa, MOHUMaHUWE MaTeMaTHKU KakK 4acTu
oOu1eil KyIbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE WHTEUIEKTyaJbHBIX M TBOPUECKUX crHocoOHocTei oOywarommuxcsi ¢ 3IIP,
M03HABATENIbHON aKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBILIUICHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHKU;

= (popmupoBanue GyHKIHOHATBHON MaTeMAaTUYECKON IPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOSIBIICHUS] MAaTEMaTHUYeCKUX TMOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYallUsX U MPU U3yYEHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MaTeMaTHKH H
co371aBaTh MAaTEMAaTUYECKUE MOJEINH, MPUMEHITh OCBOCHHBIM MareMaTHYeCKHUil ammapar
JUISL pelIeHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4y, WHTEPIPETHUPOBATh U OIICHUBATh
MOJTyYE€HHbBIE PE3YIIbTATHI.

JlocTmxkeHne 3TuX 1esei obecrneynBaeTcs perieHneM ClIeIymux 3a4a4:

= ¢opmupoBath y oOydaromuxcs ¢ 3IIP HaBbiku y4eOHO-TIO3HABATEIHHOU NIEATENBHOCTH:
TJIAHUPOBAaHKUE PAOOTHI, TIOWCK PAIMOHATBHBIX MyTEH €€ BBIOJHEHHS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrmocoOCTBOBaTh MHTEJUIEKTYyaIbHOMY Pa3BUTHIO, (HOPMUPOBATH Ka4yeCTBA, HEOOXOIUMBIE
YeNoBeKy Uil TOJNHOIICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE



MaTeMaTU4YECKOM  JEATEIBbHOCTH: SCHOCTM U  TOYHOCTU  MBICIM, HHTYWLIHH,

MIPOCTPAHCTBEHHBIX MPEICTABICHUH, CIOCOOHOCTH K IPEOJIOICHHUIO TPYIHOCTEH;

* (opmupoBarh KIIOUYEBbIE KOMIETEHIMM Y4YallMXCSd B paMKax HPEAMETHOH oOnacTu

«Maremaruka 1 UHQOPMATHUKA;

" pa3BUBaTh NOHATHITHOE MbIIIeHUs oOyuatomuxcs ¢ 3I1P;
" OCYIIECTBIATH KOPPEKIMIO T03HABAaTeNbHBIX THporeccoB oOydatommxcs ¢ 3P,

HEOOXOMMBIX JUISI OCBOCHUS IIPOTPAMMHOTO MaTepuasa Mo yaeOHOMY IpeaMETY;

" [peaycMaTpuBaTh BO3MOYKHOCTH KOMIIEHCAIIMH 00pa30BaTEIbHBIX E(UIIUTOB B OCBOCHHUU

MIPEIIECTBYIOLIET0 MPOorpaMMHOro Marepuana y oOyvaromuxcs ¢ 3[IP u HenocraTkoB B

UX MaTeMaTUYECKOM Pa3BUTHUH;

* copMupoBaTh yCTOHYMBBIN HHTEPEC YUALTUXCS K IPEIMETY;
® BBISIBJIATH U pa3BUBaTh MaTEMATUYECKUE U TBOPUYECKUE CITOCOOHOCTH.

OcHOBHBIE JIMHUM COJEp)KaHUS Kypca MmareMaTuku B 7-9 kiaccax: «Uwucna wu
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHHUS», «YpaBHEHUS W HEPABEHCTBAY),
«Dyuknun», «leomerpus» («leomerpuueckue ¢Gurypsl W uX CcBoiicTBay, «l3mepeHue
reOMETPUUYECKUX BEIMYMH»), «BepoATHOCTH M crarucTuka». JlaHHbIE JIMHUU pPa3BUBAIOTCS
napajuiesIbHO, KaX/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroif, a B TECHOM KOHTakTe M B3auMojeicTBuHu. Kpome 3TOro, ux oObeAUHSET JOruvecKast
COCTAaBIIAIOIIAsA, TPAAUIIMOHHO MPHUCYILlasg MaTeMaTHUKEe M MIPOHU3BIBAIONIAs BCE MaTeMaTHUECKHe
Kypchl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocylnapCTBEHHOM
o0pa3oBaTeIbHOM CTaH/IapTe OCHOBHOTO 00IIEero o0pa3oBaHMs TPEOOBAHUE «YMETh ONEPUPOBATH
MOHATHAMU: OIIPEeNIeHNe, akcuoMa, TeopeMa, 0Ka3aTeabCTBO; YMEHUE paclioO3HaBaTh HCTUHHbBIE
U JIO)KHBIE BBICKA3bIBAaHUS, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKa3bIBaHUS U
OTPHILIaHUS BbICKAa3bIBAaHHUI» OTHOCHUTCA KO BCEM KypcaM, a (JOpMHPOBAHUE JOTMUYECKHX YMEHUI
pacrpenesnsieTcs 1Mo BceM rojaMm oO0ydeHHs Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJabTaTaM OCBOEHUS
[IpumepHoit paboueil mporpaMmbl, PacCIPEACTIEHHBIM IO TojJaM OOy4deHHUs, CTPYKTYPHPOBAaHO
TakuM o00pa3oM, YTOObI KO BCEM OCHOBHBIM, NPHHIIMIHAIBHBIM BOIpPOCaM OOydaroIIuecs
oOpalanuch HEOJAHOKPAaTHO, YTOObI OBJAJ€HHE MaTeMaTMUECKUMH IOHATHSMU U HaBbIKAMU
OCYILLECTBIIJIOCH ~ IOCIEIOBATEIIBHO W MOCTYNATeIbHO, C  COONIOAEHHMEM  IpHUHLIMIA
IIPEEMCTBEHHOCTH, @ HOBBbIE€ 3HAHUSA BKIIOUYAJIUCh B OOIIYI0 CUCTEMY MareMaTH4ecKHX
npencrasieHuit  oOyuatomuxca ¢ 3IIP, pacmmpsas u  ymiyOnmsas e€, oOpasys INpOYHbIE
MHOXECTBEHHbIE CBsi3U. OOmme unenu wu3ydeHus ydeOHoro mnpenmera «Maremarukay
npezcrasieHsl B [IpuMmepHoit paboueil mporpaMmme 0CHOBHOTO 00IIEro 06pa3oBaHusl.

OcobeHHocTr 0TOOPA U alalTalliy y4eOHOT0 MaTepuana o MaTeMaTHKe

OO6yuenue yueObHOMY npeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHMU ONTHUMAJIbHBIX
YCJIOBMH AJI1 YCBOEHUS MPOrpaMMHOro Marepuana oOydarouumucs ¢ 3I1P. boibiioe BHUMaHue
ynensercs oroéopy ydeOHOro marepuayja B COOTBETCTBUM C IPUHLHUIIOM JIOCTYITHOCTH IpHU
COXpaHEHUHU o0Iero 0a30BOro ypOBHS, KOTOPBIM JOJDKEH IO COAEPIKaHUI0 U 00beMy ObITh
afanTUpoBaHHBIM Ui oOyyaromuxcs ¢ 3[IP B coorBeTcTBUM ¢ MX 0cOOBIMU 00pa30BaTeIbHBIMU
norpebHocTsamu. Crenyer oOneryuTh OBIaJeHHE MarepuaioM oOywaromumucs ¢ 3I1P
MIOCPE/ICTBOM €r0 JIETAIBHOTO OOBSICHEHUS C CHCTEMAaTHMYeCKHUM IIOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKH B NPUMEHEHUH 3HAHWH, MCHOJb3Ys MPHUEMBbl aKTyadu3aluu (BU3yallbHas OMOpa,
TaMsITKa).

IIpumepHas nporpaMmMa NpeAyCcMaTpuBaeT BHECEHHUE HEKOTOPbIX  W3MEHEHUM:
yMeHbIlIeHHe 00beMa TEOPETUUECKUX CBEICHUI, BHIHECEHNE OTAETIBHBIX TEM WJIH IIeJIbIX pa3/IeioB
B MarepHabl A1 0030pHOT0, 03HAKOMUTEIIEHOTO U3Y4YEHUSI.

HN3menennst nporpammsel B 7-9 kiaccax

Anzeopa

B 03HakOMUTENBHOM  IUIAHE  PEKOMEHAYETCA  U3ydaTb  CIEAYIOIIUE  TEMBI:
«Hppaunonanbuble uncna. JledcTBuTenbHblE 4dncia», «CpaBHEHHE IEHCTBUTENIBHBIX YHCET,



apupMeTHYECKHe AEHCTBHS C ACUCTBUTENBHBIMH YHcIaMmn», «HaxoxxaeHue mpuOIMKEHHBIX
3HA4YCHMUM KBAJAPaTHOTO KOpHs», «Teopema Buera», «PemieHns ypaBHEHUN TPEThEN U YETBEPTOU

cTeneHeil pa3okeHHeM Ha MHOKUTemm», «DyHkuus y =vx u ee rpaduk», «[lorpemHocts u
TOYHOCTB IPHOIIKEHUs», «UeTHbIe U HeueTHble hyHKIUMY, «DyHKiusa y=x"», «®yHKIHMI y= ax?,
ee rpaduk m cpoiictBa. I'paduku QyHKumii y= ax’> + n u y=a(x-m)?, «YpaBHEHHE C ABYMS
NepeMeHHBIMH U ero Trpaduk», «['paduueckuii cnocod pemeHusi CHCTEMBl YpaBHEHUI,
«M300paxkeHne WICHOB apu(METHYECKOW M T'E€OMETPUYECKOH MpOTrpeccHid TOYKaMH Ha
KOOPJIMHATHOMU IIOCKOCTU. JIMHEWHBIN U SKCIOHEHIIUAIbHBINA POCT. ClI0KHbBIE POLIEHTHIY.

Cnenyer yMEHBIIUTH KOJMYECTBO 4YacoB Ha Hu3ydeHHe TeM: «DPopMysbl»,
«Jloka3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEM3BECTHBIMU», «l'padux
JMHEWHOTO YPaBHEHUS C IBYMs IepeMEHHbIMIY, «I padudeckoe pemeHne TMHEHHBIX YpaBHEHUN
U CUCTEM JIMHEHHBIX ypaBHEHUN», «CBONCTBA KBAJPAaTUUHON () YHKITHI.

BricBoOoMBIIMECS Yachl PEKOMEHAYETCS MCIOJb30BaTh: s JIydlled HpopaboTKu
Haumbojiee BaXHBIX TeM Kypca: «PelieHue ypaBHeHHI», «PerieHue cucrteM ypaBHEHHID,
«CoBMecTHbIE JeCcTBUS ¢ poOsimuy, «lIpuMeHeHne cBOWCTB apu(METHUYECKOTO KBAJPaTHOTO
KOPHs»; Ha IOBTOPEHUE, PELLICHHE 3a/]a4, IPe0Opa30BaHNE BBIPAXKECHUH, a TAKIKE HA 3aKPEIICHHUE
M3Y4YEHHOI'O MaTepuania.

Buabl  pgesitesibHocTH  oOyuyawmmxes ¢ 3IIP, o0ycioBiieHHbIe  0COOBIMH
o0pa3oBaTeJIbHBIMM MOTPEOHOCTSIMH M 00ecleYynBaIOIe OCMbBICJIEHHOE OCBOEHHE
coJiep:kaHuM 00pa3oBaHus Mo npeamery «MareMaTHuKa

Conepxanne BHIOB AesTenbHOCTH oOydaromuxcst ¢ 3IIP ompenensiercss ux ocoObMH
o0OpazoBaTebHBIMU TOTpeOHOCTIMH. [ToMuMo poko ucnonb3zyeMbix B OOIT OO0 obmux amst
BCEX 00YYarOIUXCS BUAOB JESITEIBHOCTU CIEAYET YCHUJIMTD BHUJIbI IESTEIBHOCTH Clienu(pUIHbIE
JUIs JTaHHOW KaTeropuu JeTed, oOecreuuBarollie OCMBICICHHOE OCBOEHHUE COJepKaHUs
o0pa3oBaHus MO MPEeIMETY: YCUIICHUE MPEeAMETHO-IIPAKTUUECKOM AeATEeIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CHUCTEM; YEPETOBAHUE BUAOB JEATEIbHOCTH, 3aI€UCTBYIOIINX PA3IMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHalia ¢ OMIOPOM Ha aJITOPUTM; «IIOIIArOBOCThY B U3yYEHUN MaTepuaa;
WCI0JIb30BAHUE JIOTIOJTHUTEIBHOW BU3YalbHON OMOPHI (CXEMbl, IIA0JOHbI, OMIOPHBIE TAOJIHUIIBI);
pEYEeBOM OTYET O MPOLIECCE U PE3YJbTaTe AEATEIbHOCTH; BBIIOJHEHHE CHEUUAIbHBIX 3aJaHUM,
ofecreynBaroNX KOPPEKIHIO PETYISIUuN y4eOHO-TI03HABATEIbHON JESTEIbHOCTH U KOHTPOJIb
cOOCTBEHHOTO pe3yJibTaTa.

Temarudeckasi 1 TepMUHOJOTHYECKas Jiekcuka cooTBeTcTBYyeT OOIT OOO.

s oOyuatomuxcs ¢ 3P cyiiecTBeHHBIM SIBISIIOTCS MPHEMBbI paOOTHI C JIEKCUYECKUM
MaTtepuanoM Mo npeamMery. [IlpoBoaurtces cnenuansHas padoTa o BBEJCHHUIO B aKTUBHBIN CIIOBaph
oOydaronmxcs COOTBETCTBYIOUIEH TepMuHONOTUMU. I3ydaemble TepMUHBI BBOJAATCA Ha
MOJINCEHCOPHOM OCHOBE, o00s3aTenbHa BU3YallbHAas TMOJACPKKA, AITOPUTMBI  pabOTHI €
OIpEe/IEJICHUEM, OTIOPHBIE CXEMBbI JIJIsl aKTyaJIM3alUd TEPMUHOJIOTUH.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

Henn n3yyenus yuedOHOro Kypca

AnreOpa sBiseTCST OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOM ILKOJBI: OHa OOecreYrBaeT
U3Y4YEHHUE IPYTHX AMCLMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK UM T'YMaHWTAPHOIO IMKIIOB, €&
OCBOEHHME HEOOXOIMMO /sl MIPOJAOIKEHHsI 00pa30BaHUs U B MOBCETHEBHOM ku3HU. PasButue y
oOyyaronuxcs Hay4YHBIX IIPEJICTaBICHUN 0 IIPOUCXOKICHUH
U CYHIHOCTH aireOpandeckux aOcTpakuui, crnoco0e OTpakeHHs MaTeMaTHYecKOW HayKo
SBJICHUH M MPOLIECCOB B NPHUPOJE U OOIIECTBE, POJIM MaTEMaTHUYECKOTO MOJIEIHPOBAHUS B
Hay4YHOM MO3HAHUU M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U
Ka4eCcTB MBbIIIJICHNUs, HEOOXOAUMBIX IS aJalTallud B COBPEMEHHOM LU(POBOM OOIIECTBE.
W3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM o0ecleurBaeT pa3BUTHE YMEHHUS HaOIIOAATh,



CpaBHHBaTh, HAXOJHWTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJBI, (JOPMYIHPOBATH YTBEPIKICHHSI.
OcBoenue Kypca anredpbl 00ecrieunBaeT Pa3BUTUE JIOTUYECKOTO MBIIIJICHUS 00YJYarOIINXCS: OHH
UCIOJIb3YIOT ACIYKTUBHBIE W HHIYKTUBHBIE PACCYKIEHHUS, 00O0OIIEHME M KOHKPETHU3ALUIO,
abcrparupoBanne u aHamoruto. OOydeHue anreOpe mpeanoiaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOSITEJIBHOM J1€ATENbHOCTH O0y4aromMXcs, NO3TOMY CaMOCTOSITEJIbHOE PEIICHHE 3a/Jad
€CTECTBEHHBIM 00pa30M SBJIIETCS peaan3aluei 1e1TeIbHOCTHOTO MPUHIIUIA 00yUEHUsI.

B cTpykType nporpamMmMsl yueGHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIbHO-METOMUECKUE JIMHUU: «Yucna U BhIYMCIEHUSNY; «Anredpandyeckue
BBIpAXKECHU»; «YpaBHEHUS U HepaBeHCTBay; «DyHkuum». Kaxkmas u3 3THUX COAEpKaTEIbHO-
METOUYECCKUX JIMHUN pPa3BUBACTCS HA MPOTSDKEHUM TPEX JIET M3Y4YEHUs Kypca, €CTECTBEHHBIM
o0Opa3oM neperneTasch U B3aUMOJCHCTBYS ¢ APYTMMHU €ro JMHUSAMU. B Xone u3yueHus kypca
00yyaroUMMCcsl IPUXOJAUTCS JIOTHUECKU PacCyX/1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSA3M Cc 3TUM Iies1eco00pa3Ho BKIIIOUUTH B NMPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
MIPOHHU3BIBAIOIIME BCE OCHOBHBIE Pa3/ieibl MaTeMaTHUYECKOr0 00pa30BaHusl U CHOCOOCTBYIOLINE
OBJIAJIEHUIO 00YYaIOIIMMUCSA OCHOB YHUBEPCAIBHOI'O MaTeMAaTHYECKOTO s3bIKa. TakuM 0Opazom,
MOXHO YTBEpXJaTh, YTO COJEPKATEIHHOM M CTPYKTYPHOU OCOOEHHOCTBHIO Kypca «Amnredpar
SIBJISIETCS] €70 MHTErPUPOBAHHBIN XapakTep.

Conepxanve JUHUM «Yucna W BBIUYHUCICHUS» CIY)KUT OCHOBOM JUISI JTaJbHEHMIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYArOIIMUXCS JIOTMYECKOTO MBIIUICHUS,
(OpMHUPOBAHUIO YMEHHUSI IOJIb30BAThCS aITOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEAHEBHOM >KM3HU. Pa3BUTHE TOHATHS O YUCJIE B OCHOBHOU
IIKOJIE CBSI3aHO C pAHOHAIBHBIMH M HPPAIMOHAIBHBIMH YHCIAMH, (OpMUpPOBAHUEM
MPEACTABICHUIN O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHHsl.

Conepxkanue AByX anreOpanyecKux JUHUA — «ANreOpandyecKkre BBIPAKCHHUS» |
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIUXCS MATEMAaTUYECKOTO
anmnapara, He0OX0IMMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OPMEHTHUPOBAHHBIX 3a7a4. B OCHOBHOW IIKojJe y4eOHBIM Marepuan TPYNIHPYETCS BOKPYT
paloOHaJIbHBIX BBIpAXKEHHUH. Ajredpa JEMOHCTPUPYET 3HAUE€HHE MATEMAaTHKU Kak s3bIKa s
MOCTPOCHUSI MaTEeMaTHYECKUX MOJeJNel, ONMCaHUs MPOLECCOB U SBJICHUN peanbHOro mupa. B
3a1aun 00y4yeHus anreOpe BXOIAT TaKkKe JalbHeiinee pa3BUTHE allTOPUTMHUECKOTO MBILIUICHHUS,
HEO0OXOJIMMOT0, B YaCTHOCTH, JJIsl OCBOEHHUS Kypca MHGOPMATHUKU, U OBJIAJCHHE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuil. [Ipeo6pa3oBanne cMMBOIBHBIX (POPM BHOCUT CBOH crienu(pUIeCcKuit
BKJIaJ] B pa3BUTHE BOOOpaKEHUS, CIOCOOHOCTEH K MAaTeMaTHUYECKOMY TBOPUECTBY.

Cogepxanne  (QyHKIMOHAIbHO-TpaQUUYECKOW JIMHMM  HAalEIeHO Ha  IOJIy4YeHHue
IIKOJIbBHUKAMH 3HaHUN O QYHKUHMAX KaK BaXKHEWIEH MaTeMaTU4eCKONW MOJENH JIJIsl OMUCAHUS U
UCCIIeIOBAHUS Pa3HO-00pa3HBIX MPOLIECCOB U SBICHUM B MpHpoae u obmecTse. M3ydeHnue 3Toro
Marepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIIOJIb30BAaTh pPa3lInYHbIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMAaTHKU — CIOBECHBIE, CUMBOJUYECKHE, rpaduuecKue,
BHOCHT BKJIaJl B GOPMUPOBAHUE MPECTABICHUH O POJIM MATEMATUKH B PA3BUTUU [IUBIIIM3ALIUY U
KYJIBTYPBI.

Mecto y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY MJ1aHy B 7—9 Kiiaccax u3y4aercs: yueOHbIi Kypc «Anredpay, KOTOpbIi
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl cojepkaHus: «Uucna ¢ BBIYHUCICHUSY,
«AnreOpanyeckre BhIpaKEHUN, «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIHI.

VYueOHbli M1aH Ha U3ydeHue aareopsl B 7-9 kinaccax oTBOAMUT He MeHee 3 yueOHBIX YacoB
B HEJETIO B TEUCHHE KaXKJIOTO roja oOy4deHHs, BCEro 3a TpH rojga obyuenus — He menee 306
y4eOHBIX YacoB.



COAEPXAHUME YVYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)

7 KJIIACC

Yucna u eviuucnenus

PauuonanbHbIe Yncia

JpoOu OOBIKHOBEHHBIE M JCCATHYHBIC, MEPEX0] OT OJHOW (OpMBI 3ammcu Jpodel K
npyroii. IloHsiTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha 4acTH, Ha APOOU.

Crenenb ¢ HaTypaJbHBIM II0Ka3aTeJIeM: OIpe/eeHue, NpeoOpa3oBaHUE BBIPAKEHUHM Ha
OCHOBE ONPEIETICHHUS, 3aI1Ch OOJIBIINX YHCEL.

[IpoueHTsl, 3anKch MPOLIEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLEHTOB. TpH OCHOBHbBIE
3aJlauM Ha MPOLEHTHI, pEeLICHHE 3a/1a4 U3 PEAIbHON MPAKTHKY.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Anzebpauueckue 6blparx;ceHus

[TepemenHble, YMCIOBOE 3HAYECHHE BBIPAKEHHS C MEpeMeHHOW. JlomycThMble 3HAYECHHS
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJE GopMyiibl. Berancnenus
o ¢opmysam.

[IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKIECCTBEHHO paBHbIE BBIPAXKEHUs, MpaBuIIa
npeoOpa3oBaHus CyMM U MPOW3BEJICHUN, IPaBUiIa PaCKPhITUS CKOOOK M MPUBEICHHS MOAOOHBIX
CllaraeMbiX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHouneHbl 1 MHOrowIieHsl. Crenenb MHOTOWIeHa. ClloKEeHUe, BBIYMTaHUE, YMHOKECHHE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyia pa3HOCTH KBaapaToB. Pa3nokeHre MHOIOYJIEHOB HA MHOKUTEIH.

Ypasnenusn

VYpaBHeHHEe, KOPEHb YpaBHEHUS, MMpaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PAaBHOCUIHLHOCTh
YpaBHEHUU.

JluHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCJIO KOpPHEW JIMHEHHOIO ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjiieHHME YpaBHEHHMH IO YCJIOBHUIO 3ajaud. Penienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JInHeliHoe ypaBHeHWEe C ABYMS NMepeMeHHbIMK 1 ero rpadmkt. Cucrema ABYX JTMHEHHBIX
YpaBHEHUU C JIBYMS IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOICTaHOBKH.
[Ipumepsl penieHust TEKCTOBBIX 3a7a4 € MOMOILbIO CUCTEM YPAaBHEHHH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoil. YucioBble NpOMEXyTKH. PaccrosiHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsmoyronsHast cuctema koopauHaT, ocu OX u Oy. AOcmuicca U opauHaTa TOYKH Ha
KoopAMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UYreHue rpaduxoB
peanbHbIX 3aBUCUMOCTEH.

Ionstue gpynkimu. I'paduk ¢pynkipn. CoiictBa yHkumil. JluneltHast pyHkuus, e€ rpaduk.
I'paduk ¢pyukium y = KX + b. pagmueckoe peLleHne NMHENRHbIX YpaBHEHUA 1 CUCTEM NIMHENHbIX
YPaBHEHMWIA.

8 KJIACC

Yucna u éviuucienusn
KBazpatHblii KopeHs u3 uucia. [MoHATVe 06 MppauyoHanbHOM uncne. JecaTudHbIe




NPMBNN>KEHNA nppaLmoHasbHbIX yncen. CeoiicTBa apu(pMETHIECKIX KBaPATHBIX KOPHEW U UX
NPUMEHCHHUE K MPe0OPa30BaHUIO YHCIIOBBIX BHIPAKCHUM M BIYUCICHUIM. [JeCTBUTENbHbIE
yucna.

Crenens ¢ 11e7bIM [TOKa3aTeaeM U e€ cBoiicTBa. CTaHAgapTHAs 3allUCh YHCIA.

Anzebpauueckue 6vlpar;ceHus

KBanpatublil TpEXusieH; pa3ioKeHne KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas poOb. OCHOBHOE CBOHCTBO anreOpamdueckoit apoow. CroxeHwue,
BBIUMTAHUE, YMHOKEHUE, JieJieHue ajiredpandeckux IpoOeil. PanmoHanbHble BbIpaXeHUs U UX
npeoOpa3oBaHue.

Ypaeénenus u nepasencmea

KBanparnoe ypaBHenuwe, (opmyna KOpHEH KBaJpaTHOTO ypaBHEHHs. 1eopema BueTa.
Pemenue ypaBHeHui, CBOIMIIMXCA K JHMHEWHBIM ©  KBaapaTtHeIM. [Ipocteiimue npoOHO-
palMoHaNbHbIE YPaBHEHUSL.

Mpathmueckas nHTepnpeTauus ypaBHeHWiA ¢ ABYMS NePeMeHHbIMU U CUCTEM JIMHENHbIX
YpaBHEHUIA C fBYMSA NepemMeHHbIMU. TIprMeps! pelieH s CHCTEM HETMHEHHBIX YPABHEHHUH C IBYMSI
MIEpEMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEeHCTBA M HX CBOWcTBAa. HepaBeHCTBO ¢ OAHOM MNEpEeMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHOoW. CurcreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dyukyuu

[Tonsitne dpynxuu. O6nacTe onpeneaeHusl 1 MHOXKECTBO 3HaueHU QyHKUIuU. CrocoObl
3amanus QyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢GyHKuu mo e€ rpaduxy. Ilpumepsl rpadukos
(GYHKIHM, 0TpaXkaloUINX peaabHbIe MTPOIECCHI.

OYHKIMH, ONUCHIBAIONINE NPSIMYI0 U OOpaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH, UX

k o
rpadpukn. @yaknuuny = X2,y = X3,y = /x, ¥ == padhmyueckoe peLLeHne ypaBHEHUI N CUCTEM
ypaBHEHUIA.

9 KJIACC

Yucaa u ébluucienu

JlelicTBUTE/IbHBIE YHCJIA

ParronasbHbie yncia, UPpPauMoHabHble YACIa, KOHEeYHbIe Y GECKOHEYHble AeCATUYHbIe
Apo6u. MHO>KECTBO [AeACTBUTENbHbIX YMCEN; AeACTBUTENbHbIE 4MCNa KaK OeCKOHeYHble
JecATUYHble  gpobu. B3avMHO 0f4HO3HAYHOE COOTBETCTBME MEXKAY MHOXKECTBOM
[eACTBUTENbHbIX YNCEN 1 KOOPANHATHON NPSMON.

CpaBHeHVe LeCTBUTENbHLIX YnCeN, apuipMeTUYECKMe AeNCTBUA C LeCTBUTENbHbIMU
yncnamu.

HN3mepenus, npudInKeHusl, OLEeHKHU

PaSMepLI 00BEKTOB OKpYyXKarumero mupa, AJIUTCIIBHOCTb HPOUECCOB B OKPYKAKOLICM
MUpeE.

HpI/I6J'II/I)KéHHOG 3HAa4YCHUC BCJINYHHBI, TOYHOCTH HpI/I6J'II/I)I(eHI/I$I. OprrJ'IeHI/Ie YUCCII.
HpI/IKI/II[Ka " OLICHKA pE3yJIbTATOB BBIUHMCIICHUM.

Ypasnuenusn u nepasencmea

YpaBHeHHd ¢ OQHOH NTepeMeHHOH

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBaﬂpaTHOC YpaBHCHHUC. Pemienue ypaBHeHHﬁ, CBOOAIINXCA K KBaApPATHBIM.
bukBaaparHoe ypaBHeHue. [pUMepbl PELUEHWs ypaBHEHU TpPeTbel U YeTBEPTOW CTeneHel
pa3No>KeHNEM Ha MHOXKNTENN.

Perienne 1poOGHO-paIMOHANBHBIX YPABHEHHIH.



Pemenne TeKCTOBBIX 3a7a4 alnredOpandeckumM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMsS IEPEMEHHBIMH U ero rpaduk. PemeHue cuctem IBYX JTHHEWHBIX
YpPaBHEHUN C IBYMs II€pEMEHHBIMU. PellleHHMe cucTreM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOE, a Ipyroe — BTOpo cTeneHu. [ paduueckass MHTEPIPETALUS CUCTEMBl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

HepaBencrBa

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

PemreHne nMHENHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHune cucreM JMHEMHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHpie HepaBeHcTBa. I'paduyeckas mHTEpHpeTanms
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

Dynkyuu

KBanpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI
mapaboJibl, 0Cb CHMMETPHUH TTapadoJIbL.

'paduku GyHKIWMIA: y = kx, y = kx + b, y = X,
y = x,y = snnx CBOIICTBA.

Yucnoevle nocnedosamenvhocmu

Onpenenenue u cnocodbl 3a1aHNS YUCJIOBBIX N0OC/I€10BaTEIbLHOCTE

[ToHATHE YMCIIOBOM MOCIENOBATENIBHOCTH. 33JaHNE MOCIEA0BATENBHOCTH PEKYPPEHTHOMN
dhopmyroit 1 popMysoi N-TO WIeHa.

ApudmMernueckasi 1 reoMeTpu4ecKasi MPOrpeccum

Apudmernueckas ©u  reomerpuyeckas — mporpeccud. DopMmynel  N-ro  uieHa
apuMETHUECKON U TEOMETPUUECKON ITPOTPECCHIT, CYMMBI TIEPBBIX N WICHOB.

306pa>keHne UneHoB apuPMeTNYECKON U reoMeTPUYECKON NPOrpeccuii TOYKaMM Ha
KOOPAVNHATHON NNOCKOCTW. JINHEHbIA U 3KCMOHEHUMabHbIA pocT. CNOXKHbIE MPOLEHTbI.

KoHTpo/IbHO-N3MepHuTeIbHbIe MAaTEPHAJIbI

[IpoBeneHnue OLEHKHM NOCTIKEHUN TIJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS Y4eOHOTO
IpeaMeTa MPOBOIUTCS B GopMe TEKYILEro U pyOeKHOTO KOHTPOJIS B BUJIE: KOHTPOJIbHbBIE pabOThI,
CaMOCTOSITENIbHbIE pa0OThI, 3a4eThl, MAaTEMaTUYECKHE JUKTAHThI, IMPAKTUYECKHE pPabOThHI,
MACbMEHHBIA OTBET N0 MHAUBUAYAIbHBIM KapTOUKaM-3a/laHUsIM, TECTUPOBAHUE.

Jnst oOyuatomuxcss ¢ 3[IP Bo3MOXXHO wu3MeHEHHE (QOPMYJIUPOBKH 3aJaHUN Ha
«TIOIIArOBYIO»,  aanTalil0 [peiaraeMoro oOydarolmemMycss TecTOBOro (KOHTPOJIbHO-
OIICHOYHOI'0) MaTepuaya: HCIOJIb30BAHME YCTHBIX M MUCHBMEHHBIX HHCTPYKIUH, YIpPOIICHHE
JUIMHHBIX CJIOXHBIX (OPMYIHPOBOK MHCTPYKIIHMH, pElIeHHE C OMOpPOMl Ha alropuT™m, oOpasel,
HCIO0JIb30BaHKE CIIPABOYHON MH(MOpMAIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATHI:

MOTHBaLMs K OOy4YeHMIO MaTeMaTMKe M LeJeHANpaBIeHHON MO3HaBaTeIbHOU
NESITEIBHOCTH;

MOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4YEpe3 NPAKTHYECKYIH JEATEIbHOCTb,
TpeOYIOIIYI0 MaTeMaTHUYECKUX 3HAaHUI, B TOM YHCIIe YMEHUE YUUTHCS Y IPYTUX JIHOAEH;

CMOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMi0, ObITh TOTOBBIM JAEHCTBOBaTh B
OTCYTCTBME rapaHTUH yCIIEXa;

cnocoOHOocTh oOy4aromuxcsi ¢ 3[IP k oco3HaHuiO CBOMX AE(DUIMTOB U MPOSIBICHUE
CTPEMJIEHHS K UX IIPEOJOJIECHHIO;



CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHKHMBIE LIEJIH;

YMEHUE pa3nnyarh yueOHbIE CUTYaIlH, B KOTOPBIX MOKHO JIEWCTBOBATh CAMOCTOSITENIBHO,
U CHUTyallud, TJE CIJEAYyeT BOCIOJb30BAThCS CIPABOYHOH HMHPOpPMAIME WM JIpYruMu
BCIIOMOTaTEJIbHBIMU CPEACTBAMY;

CIOCOOHOCTh IEPEHOCUTH MOJIyYEHHBIE B X0/I€ 00Y4EHUS 3HAHUS B aKTYAIbHYIO CHTYAIHIO
(Ipu peleHny KUTEHCKUX 3a/1a4, TPEOYIOIMX MaTEMaTUYECKUX 3HAHU);

CIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX U MIPABUIIAX MPOBEACHUS IPOMEKYTOUHOM
M UTOTOBOM aTTECTAIlUH;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOM rpaMOTHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

Ognadenue ynugepcanbHolMu yueOHbIMU NOZHAGAM ENIbHBIMU 0EUCHBUAMIUL:

YCTaHABJIMBATh MPUUYMHHO-CJIEJICTBEHHbIE CBSI3U B XOJ€ YCBOEHHUS MaTeMaTUYECKOTrO
MaTtepuana;

BBISIBIISAT A€(PULINT JAaHHBIX, HEOOXOAUMBIX JUIsl pEIIEHUs TOCTABJIEHHOM 3a/1auH;

C MOMOIIBIO YYUTEINS BBIOMPATh CIIOCOO pelIeHus] MaTeMaTHYecKol 3aaun (CpaBHUBATH
BO3MOYHbBIE€ BAPUAHTHI PEIICHNUS);

MPUMEHTh U MPeoOpa30BbIBATE 3HAKM M CHMBOJIBI B XOJE PEIICHHUS MaTeMaTHUYeCKUX
3azay;

YCTaHaBJIMBATh HCKOMOE U JAHHOE MPU PELIEHNH MaTeMaTHYeCcKOM 3a/1auu;

MMOHUMATh U HHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB U POPM IIPE/ICTABICHHUS,

WUTIOCTPUPOBATH peliaeMble 3a1auu rpauuecKkuMu cxeMaMu;

3¢ (dEeKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIHIO.

IIOHMMaTh M HCIOJb30BaTh MaTEeMaTHYECKHE CpEACTBA HAIrMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIULbI, CXEMBI U JIp.) JUIS WILTOCTPALMK, HHTEPIPETALUY, ApTyMEHTALUH.

Osnadenue ynueepcanbHoimu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCH EUAMU:

OpPraHu30BBIBATh YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U
CBEPCTHHUKAMM B IIPOLIECCE PELICHUS 3aa4;

B3aMMOJICHICTBOBATh U HAXOAHUTH OOITHE CITOCOOBI pabOThI, pab0OTaTh B TPYIIIE: HAXOIUTh
oO1iee pelieHue 1 pa3peraTb KOHQIMKTHI HA OCHOBE COTJIaCOBaHMs O3 U y4E€Ta HHTEPECOB;
cllylaTh napTHépa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

IIPOrHO3UPOBATh BO3HMKHOBEHHE KOH(IMKTOB IPU HAJIMYUU PA3HBIX TOUYEK 3PEHUS U
paspeniatb KOH(QJIMKTHI HA OCHOBE Y4éTa MHTEPECOB U MO3ULUN BCEX YUaCTHUKOB;

apryMEeHTHPOBATh CBOI0 IO3MLMI0 U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU NAPTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM IEeSITEIbHOCTH;

BBIMIOJIHATh  CBOIO  4acTb paldOThl, JOCTUraTh KaueCTBEHHOTO pe3yiapTara U
KOOPJIMHUPOBATh CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMaH/bI;

OLICHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIMM IPOAYKT.

Osnadenue yHueepcanbHbiMu YUeOHbIMU PEYIAMUGHBIMU OCUCH EUAMU:

CTaBUTh 1leNM, BBIOMpAaTh W CO3JaBaTh AJITOPUTMBI ISl  pelIeHUs Yy4eOHBIX
MaTeMaTHYECKUX Mpoodiiem;

IUIAHUPOBaTh M OCYLIECTBIIATH JEATEIbHOCTb, HAIIPABICHHYIO Ha pEIICHHE 3a7ad
HCCIIEIOBATENIBCKOIO XapakTepa.

¢dopmynupoBaTh M yAepXkKHBaTb  y4eOHYIO  3aJady, COCTaBIATh IUIaH |
[IOCJIEI0BATEIBHOCTD ACUCTBUM;

OCYIIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh MPOIIECC U pe3yIbTaT yu4eOHOW MaTeMaTHUECKOM NesTeIbHOCTH;

aJIeKBAaTHO OLIEHUBATh MPABMIIBHOCTh WM OIIMOOYHOCTD BBHITIOJHEHUS yUeOHOH 3a1auu, eé
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

CIINYATh CIIOCO0 IEHCTBUSA U €ro pe3yibTaT ¢ 33JaHHBIM ATAJIOHOM C LIEIbI0 OOHAPYKEHHS
OTKJIOHEHUM U OTJIMYUN OT ITAJIOHA.



NPEABUJICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUH YIeOHOH 3a1a4m;

NOHUMATh TIPUYUHBI, MO KOTOPBIM HE OBUI JOCTUTHYT TpeOyemblil pe3ynbrar
JEATEILHOCTH, ONPE/ICISATh MO3UTUBHBIC M3MECHEHUSI M HAIPABIICHUS, TPEOYIOILIE TajbHEHIICH
paboThI;

pEryupoBaTh CIIOCOO BBIPAKCHHUS SMOLIHIL.

MNPEJIMETHBIE PE3YJIbTATHI

Pe3ynbrarsl ocBoeHus yueOHOro npeamera «MaTtemaTrka (BKIItouas anredpy, reoMeTpuIo,
BEPOSATHOCTh W CTATUCTHKY)», paclpelelieHHble 10 roaam oOydeHHs, (HOPMYIHUPYIOTCS II0
MPUHLIMITY 100aBIE€HUS HOBBIX PE3YyIbTATOB OT rojJia K rojly, y’K€ Ha3BaHHBbIE B IPEIbIIYLIUX
rojax MO3UIMM, KaK MPaBUJIO, JIOCIOBHO HE MOBTOPSIOTCS, HO YYUTHIBAIOTCS (PE3Y/IbTaThl
OYEepeIHOr0 ro/ia Mo YMOJYaHUIO BKJIIOUAIOT PE3YJIbTAThI IPEABIAYIINX JIET).

IIJIAHUPYEMBIE IPEAMETHBIE PE3YJIBTATBI OCBOEHUSI PABOYEN

MMPOT'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHMUS)

OcBoenne y4yeOHOro Kypca «AnredOpa» Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHS
JIOJKHO 00eCTIeunBaTh TOCTHIKEHHE CIISAYIOIIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOR:

7 KJIIACC

Yucna u evluucnenus

BeITIONTHATE, codeTas yCTHBIE W IUChMEHHBIC TPUEMBI, apu(pMETHUYCCKAE ICUCTBHS C
paIMoHaILHBIMA YHCIIAMH.

Haxonuth 3Ha4YeHWS YHCIOBBIX BBIPOKEHUN; MPUMEHATH Pa3HOOOpa3HBIE CIOCOOBI U
npuEMBbl  BBIYUCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHUH, COAEp)KAlIMX OOBIKHOBEHHbIE U
JECSTUYHBIE IPOOH.

[lepexomuth OT omHOM (OPMBI 3aMMCH YHCEN K APYroi (IMpeoOpa3oBhIBATH JCCATHUHYIO
poOb B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECITUYHYIO Apo0b). CpaBHUBATh U YHOPSAIOUYMBATH
paloHaIbHbIE YHCTIA.

OKpyrisTh 4yncia.

BbInoHATE NPUKHUAKY U OLEHKY Pe3yJIbTaTa BHIYMCICHUH, OIEHKY 3HaYCHHUI YUCIOBBIX
BBIPAKCHUM.

BoinonHATe A€WCTBUSL CO CTENEHAMHM C HATypalbHBIMHU TOKa3aTelsMu (C OMopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHSTh NPU3HAKK JEIUMOCTH, Pa3okKeHHEe HA MHOKUTEIHN HATypaJbHbIX YHCEI.

Pemate mpocreiiiye NpakTUKO-OPHEHTHPOBAHHBIC 3a/laud, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYHH, POTOPLHUOHAIBHOCTHIO BEIMYHH, MTPOLIEHTAMH; HHTEPIIPETUPOBATH PE3YIIbTATHI PELICHUS
3a7a4 ¢ y4ETOM OrpaHUYCHUI, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX 0OBEKTOB.

Anzedpauueckue svlparcenus

OpueHTHpOBaThCS B MOHSATUSX U OMEpUPOBATH Ha 0a30BOM YpOBHE anreOpanyeckoit
TEPMHUHOJIOTHEN 1 CUMBOJIUKOH.

Haxonuts 3HaueHns OyKBEHHBIX BHIPAKEHUN TIPU 3aJaHHBIX 3HAUEHUSAX MIEPEMEHHBIX.

BrimonHATe npeoOpa3oBaHusl IEIOT0 BRIPAKEHHS] B MHOTOWIEH MPUBEICHUEM TOI00HBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.

BbIMONHATE YMHOXKEHUE OJIHOYJICHAa HAa MHOTOWIEH W MHOTOWIEHA Ha MHOTOYJICH,
MPUMEHATh (POPMYNBI KBaJpaTa CyMMBbl M KBajpaTa pa3HOCTH (C OMOPON Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

OcyIecTBIATh Pa3ioKeHHEe MHOTOWICHOB HAa MHOXXHTETH C MOMOIIBIO BHIHECEHUS 32
CKOOKM OOIIEro MHOXKUTENS, TPYHNIUPOBKU ClIAraeMbIX, MPUMEHEHHS (OPMYN COKPAIIEHHOTO
YMHOEHHS (C ONOPO Ha CIIPaBOYHYIO HH(OPMAILIUIO).

[IpumensaTh mnpeoOpa3oBaHHWs MHOTOYJICHOB JJIsi PEIIEHUS pa3IUYHbIX 3a7ad U3



MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU MOKA3aTEIAMU 115l IpeoOpa3oBaHus
BBIPKEHUH (C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHUIO).

Ypaenenun u nepagencmea

Pemate nuHelHble ypaBHEHUSA ¢ OJHOW MEPEMEHHOW, NIPUMEHSS MpaBUja MEPEXOJa OT
HCXOJHOTO ypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YHUCIO KOPHEM
YpaBHEHHUS.

Nwmetp npencraBienre o rpaguuecKkux METOAaX MpU PELIEHUU JIMHEWHBIX ypaBHEHUHN U
UX CUCTEM.

[TonOGupath mpuUMepHI ITap YHCEI, SBISIONIMXCS PEHICHUEM JIMHEHHOTO YPaBHEHHUS C IBYMS
[IEPEMEHHbBIMHU.

Crpoutrh B KOOPAMHATHON IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C JBYMs
MIEPEMEHHBIMU; MOJIb3YSICh IPaPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPABHEH USI.

Pemath cucrembl ABYX JMHEWHBIX ypaBHEHHH C JByMs MEpEMEHHBIMHU, B TOM 4YHCIIE
rpaduyecku (c Onopoil Ha aNrOpUTM y4eOHBIX JIeHCTBUN).

CocraBnisTh (1ociie COBMECTHOTO aHAJIN3a) U pellaTh JUHEHHOE YpaBHEHUE UIIH CUCTEMY
JIMHENHBIX YpaBHEHHUH 10 YCIOBHIO 3aJjaul, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl MOJYYEHHBIA pe3ysbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTh Ha KOOPAMHATHOM MPSMOMl TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIUHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl; 3alUCBhIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOUTh
rpaduku muHeHHbIX GyHkimit. Ctpouts rpaduk Gynknun y = KX + b.

OnuceiBaTh C MOMOLIBI0 (PYHKIMHA H3BECTHHIE 3aBHCHUMOCTH MEXAY BEITUYMHAMU (TI0
ITOPUTMY Y4EOHBIX JEMCTBHI): CKOPOCTh, BpEMSs, pacCTOSHHE; 1I€HA, KOJTUYECTBO, CTOMMOCTh;
MIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduuecknii ciocod mpeacTaBlIeHUs] U aHaIM3a WHPOPMAIIUK;, U3BJIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPadUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u évluucnenun

Hcnonb3oBath HauanbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYIJICHHS M BBIYMCICHUI; M300pa)xkaTh [EHCTBUTENIbHbIE YHCIIa TOYKAaMU Ha
KOOPAWUHATHOM MPAMOH.

[IpumeHsaTh MOHATHE apU(PMETHUYECKOTO KBAaIPATHOTO KOPHS; HAXOAUTh KBaJpaTHBIC
KOPHH, UCHOJIB3YSI IPH HEOOXOAUMOCTH KAIbKYISITOP; BBIOIHATH MIPOCTEHININE TPeoOpazoBaHus
BBIPKEHUH, coZepKalIuX KBaJApaTHbIe KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX ApobOed u
creneHel yucna 10.

Ancebpauueckue vlparxcenus

[IpuMeHsATh TOHATHE CTEMEeHH C LeJbIM MOKa3aTeleM, BBIMIOJHATh MPeoOpa3oBaHuUs
BBIpAXKEHUH, COAEpPKAIMX CTENEHW C LEIbIM IMOKa3aTeleM (C MCIHOJIb30BAaHUEM CIIPaBOYHOMU
uHpOpMaIUN).

BrInoNTHATE HECTIOKHBIE TOXKAECTBEHHBIE MPe0oOpa30BaHMs PallMOHAIBHBIX BRIPAXKEHUN Ha
OCHOBE MIPaBWJI ACWCTBUN HAJ MHOTOUJIEHAMH U aNre0pandecKuMu ApoOsSIMU.

PacknaapiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumensaTh mnpeoOpa3oBaHusl BBHIPAKEHUN IS  pEIICHHS pa3IHYHbIX 3a7ad U3
MAaTEeMAaTHKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON MPAKTUKH.

Ypasnenusn u nepasencmea



Pemars sMHelHBIE, KBaJpaTHbIE YypaBHEHMsS (C HCIIOJIb30BAHMEM CIIPABOYHOM
nHpOpMAIMK) U pPalMOHAJbHbIC YPaBHEHUS, CBOJIIMECS K HUM, CUCTEMbI JIBYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBoauTH IPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMM, B TOM YUCIIE C
pUMEHEHHEM IpapUUuecKuX MpeICTaBIeHIH (YyCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE UM CUCTEMa
YpaBHEHHI PEUICHHUs, €CITH IMEET, TO CKOJIBKO, H TIP.) C OTIOPOIl Ha alNTOPUTM YI€OHBIX ICHCTBHIA.

[lepexonuTe OT cioBecHOW (GOPMYIUPOBKU 3a7auyu K €€ anreOpanyeckoil MoJenu c
IIOMOIIIBI0 COCTaBJICHHUsSI ypPAaBHEHMS WM CUCTEMBl ypaBHEHMH, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IIOJIy4CHHBINA PE3YIIbTAT.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIs1 CPAaBHEHHUSI, OLICHKH; pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEMEHHONM M MX CHCTEMBI; JaBaTh TIpauyecKyl HILTIOCTPAIUIO
MHOY»ECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBathb Ha 0a30BOM YpOBHE (YHKLIHMOHAJIbHbIE TMOHATUS M S3BIK (TEPMMHBI,
CUMBOJIMYECKHE 0003HAYCHHS); OMPENEIATh 3HaueHUE (PYHKIIMU IO 3HAUYCHUIO apTyMEHTa;
OTPEENATh CBOMCTBA PYHKIMU O €€ TpaduKy.

Crpouth rpaduKu diIeMeHTapHeIX QyHKOMA Buma , Y = X2, ¥ = X3,y =+4/x , ¥y = E;

OTMCBHIBATh CBOMCTBA 4YHWCIOBOM GyHKIUU 10 e€ rpaduky (mpu HEOOXOAUMOCTH C
HaIpaBJIAIONIEeN TOMOIIIBIO).

9 KJIACC

Yucna u evluucienus

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIC H UPPAIIMOHATIBHBIC YHCIIA.

BeimomHATe apudMeTnieckre ASHCTBHSI ¢ PAllMOHATBHBIMU YHCIIAMH, COYECTasl YCTHBIC U
MMACbMEHHBIC TPUEMBI, BBITTOJIHATH BHIYHUCIICHHSI C UPPAIIMOHATHLHBIMU YHCIIAMHU.

HaxonuTh 3HaYCHUS CTEIICHEH ¢ IEIBIMU IMOKA3aTeSIMU U KOPHEH; BHIUNCIIAT 3HAYCHHUS
YHCIIOBBIX BBIPAXKCHHIH.

OxpyryIaTh JCWCTBHUTEIBHBIC YHWCIIA, BBIMOJHATh MPUKUIKY pPE3yiIbTaTa BBIUYMCICHHM,
OIICHKY YHCJIOBBIX BBIPAKCHHIA.

Ypasnenus u nepasencmea

Perare MuHEHHbIC ¥ KBaJpaTHBIC YPAaBHCHHMS, YPABHECHUS, CBOIAIINECS K HUM, TPOCTCHIIIHE
JIPOOHO-paIMOHAIILHBIC YPABHECHUS.

Pemath mpocTelme CHCTEMbI JBYX JUHCHHBIX YPaBHCHHMH C JByMs MEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHCHHM, B KOTOPBIX OJHO YPaBHCHHE HE SBJIICTCS JTMHEHHBIM (110 BU3YaIbHOM
orope).

Pemare mnpocTeiline TEKCTOBBbIC 3aJa4ydl alreOpauvyecKuM CIIOCOOOM C TMOMOIIBIO
COCTABJICHUS YPABHEHHUSI MM CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMECHHBIMHU.

[TpoBoaUTE MpOCTEHIINE UCCICIOBAHMS YPABHEHHI U CUCTEM YPaBHEHHM, B TOM YHUCIIE C
pPUMEHEHHEM TpagUUECKHX MPEICTaBIeHHH (YCTaHABIMBATh, MMEET JIM YPABHCHUE UJTH CUCTEMa
yYpaBHEHUHU PELICHHS, €CITH UMEET, TO CKOJILKO, U TIp.).

Pemarer JMHEWHbIE HEpPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, H300pakaTh pEIICHUE
HEPaBEHCTB HA YHUCIIOBOW MPSIMO¥, 3aITUCBIBAThH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPAaBEHCTBO; M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW TPSIMOIA,
3aIUCBIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA NIPU PEIICHUU Pa3IMUHBIX 33]1a4.

Dyukyuu

Pacrnio3naBath (hyHKIMM M3ydeHHBIX BUIOB. [10Ka3bIBaTh CXEMAaTHYECKU PACIIOIOKCHUE
Ha KOOPIMHATHOM II0CKOCTH rpadukoB Gpynkuumii Buga: Yy = kx, y =kx + b, ,y =ax? + bx +c,y =

k . . .
X3,y = x,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH K03 UITMEHTOB; OMTUCHIBATH CBOMCTBA (PYHKIIUH.



Ctpouth u u300paXkaTb CXEMaTHUECKH TpapUKH KBaJPATUUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaZpaTHUHBIX (DYHKIMNA MO UX TpaduKaMm.

Pacnio3naBate  KBaApaTH4yHyl0 (QYHKOUIO 10 ¢dopMmyne, TNPUBOAUTH IPHUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacnio3naBate apuMeTHIECKyI0O U TEOMETPUIECKYIO TPOTPECCUH NPU Pa3HBIX crocodax
3aJJaHuUs.

BEINONHATE BBIUMCIIEHUS C HCIOJIB30BaHHEM (opMya N-ro wieHa apuMeTHYecKOW u
F€OMETPUYECKON MpOorpeccuil, CyMMbl IMEpPBbIX N UJIeHOB (C OMNOpPOH Ha CHPaBOYHYIO
nH(OPMAIIHIO).

Pemats 3a1aun, CBA3aHHbIE C YUCIOBBIMU MIOCIIEOBATEILHOCTSIMHU, B TOM YHCIIE 33]1a4 U3
peasbHOM JKM3HH (C UCTOIb30BAHUEM KaIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI)









TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (10 'OJAM OBYYEHMUA)

Tematuueckoe IIJIAaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJHMMBIX Ha OCBOCHHC Ka)KI[OI\/'I TCMBI yqe6Hor0 Kypca

«Anrebpa» ananTUPOBAaHHOW OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHuUs
00y4aromuxcs ¢ 3a1epAKKON ICUXUYECKOT0 Pa3BUTHSI, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOLIUM pa3feiaoM padoueit
porpaMmsbl yueOHOro Kypca « Anredpa» o0pazoBaTeabHOM MPOrpaMMbl OCHOBHOT'O 00IIero o0pa3oBaHus

7 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HauMeHnoBanue a3/71€eJIOB U TEM 191 OBbIC
Ne ni/m P Konrtpoasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsbI
pecypchl
Yucna u BerancieHus. ParmonanpHbIe bubmuorexa [JOK
1 25 1 0
yucna https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanvecKkue BoIpaKEHUS 27 1 0 httos://m.eds00.ru/7f415b90
bu6mmoreka [JOK
3 v 20 1 0
PABHCHITL 1 HepaBeHcTsa https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1 0
OOPAMHATH! H rpadukn. DyHiin https://m.edso0.ru/7f415b90
bubnuoreka [JOK
5 I1 000 6 1 0
OBTOPEHAE I ODOLIIEHIE https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 102 5 0

I[TPOTPAMME



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

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 4 .K 1
HCJIa ¥ BEIYMCIICHUS. KBaJpaTHBIE KOPHHU 5) 0 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 0 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 0 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 0 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 0 0 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1 0
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 o . 5 0 0
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9 0 0
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1 0
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BUIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0 0

I[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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 0 0 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1 0
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1 0
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucioBble HOCIEA0BATEIBHOCTH 15 1 0 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 (ae meree 102 )

HasBanmue

paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE palMOHATILHOTO YHKCIA. CucreMaTH3MPOBATH M 000ralIaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmMernueckue JeHCTBUSI ¢ pallUOHATBLHBIMH YUCTIAMHU. U JICCATUYHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPsIIOYUBAHNUE PAITMOHAIBHBIX YHCET. CpaBHUBATBH M YNOPSIA0YMBATH APOOM, 1peoOpa3oBbIBas MpU
qyucaa CrerneHb ¢ HaTypalbHBIM TTOKA3aTelIeM. HEOOXOJAUMOCTH  JCCATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 9) Pemenne ocHOBHBIX 3a7ad Ha ApoOU, IPOLEHTH U3 PealibHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  enTUMOCTH,  Pa3JIOKEHMS
HaTypaJlbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipsamas
MPOMOPLIMOHAIBHOCTH.

MHOXUTEIIN

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAKEHMH, COACPKANIUX
OOBIKHOBEHHBIE W  JIECSATUYHbIE JApOOM: 3aMEHATh IpHU
HEOOXOJAUMOCTH  JIECATUYHYIO  Jp0oOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, NPUBOJUTH BhIpaXKeHUE K (Gopme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUSI HA YMHOXKEHHME M JIeI€HUE AECATUYHBIX
npoOelt K 1eHCTBUAM C LIEJIBIMU YHCIIaMU (TIPH HEOOXOJMMOCTH €
HalpaBJISIOLIEH TOMOIIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBeHHbIe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTesneM, OOBSCHSS 3HAYEHUS OCHOBAHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 11060€ PAMOHANBHOE YHCIO0, N — HATypanbHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMcH 0OJbIIMX YHCET C INOMOUILIO

JAeCATHYHBIX Apodeii U creneHer umnciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€TMMOCTH, PA3JI0KEHHS HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYMHBI U BETUYUHBI 10
e€ npoOu (mpoleHTty), ApoOu (MpOIEHTa), KOTOPBIM COCTABIISET
oflHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éupars,
OLIEHMBAThH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSAICHATH, ONIUPASCH HA ONPECIEHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX

IIPEIMETOB.
Pemare mpocreiiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYIo U o0paTHy10

MNPONMOPUUOHAIBHOCTH, IPOMMIOPIMHA.

AJiredpanyeckue
BBIPAaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlomycTuMble 3Ha4YEHN
nepeMeHHbIX. DopMyIibI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxxeHne MHOro4€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B IMpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3aaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL peoOpa3oBaHus 1IEJIOTO BBIPAXKEHHUS] B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3joKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
nyTéM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (OpMYyd  COKpaIIEHHOTO
YMHO>KEHUS C OMIOPOl Ha CIIPaBOYHYIO MH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH PA3BUTHS MATEMAaTHUKHU.




YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHeHue, IIpaBUIIa npeoOpa3oBaHuUs YpaBHEHMUH,
PABHOCHUIIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau
C IOMOIIBIO YPaBHEHUM.

JInHeliHOe ypaBHeHWe C [BYMSA MepeMeHHbIMU M ero rpaguk.
Cucrema ByX JUHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMH.
Pemenne cucrem ypaBHeHUW CIOcoOOM TIOJACTAHOBKUA U
CIOCOOOM CIIOKEHUSL.

PemaTe MHENHHOE YpaBHEHHE C OJTHOM NIEPEMEHHOW, PUMEHAS
NpaBHJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Buja. [lpoBepsiTe, ABIsIETCS JIM KOHKPETHOE
YUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YKCeEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSl INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIOBOM ONOpHI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aNTOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TIOJIYYCHHBI pE3yapTaT C ONOpPOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 g)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXKYTKHU.
PaccTosinne Mexay IByMs TOUKaMHU KOOPJIMHATHOM MPSIMOM
[IpsiMoyronpHas cucremMa KOOpAUHAT Ha IJIOCKOCTH. [Tpumepst
rpadukoB, 3agaHHbIX GopMynamu. UteHue rpaukoB peaabHbIX
3aBUCHUMOCTEH.

[Tonsatue ¢ynkuuu. I'padux dynxkumm. CBoiicTBa (GYHKIUH.
Jluneitnass  ¢ynkums. Iloctpoenue rpaduka auHEHHON

byukiuu. I'paduk ynknuu y = kX + b.

HN3o00paxkaTh Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, Jy4H, OTPE3KH,
MHTEPBAJIbl; 3alMChIBATh UX HA aIreOpandeckoM si3bIKe.
OrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TI'pa(UKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMylaMH, B TOM YHCJIE C HOMOLIbI LHU(POBBIX
1a00paTOPHIA.

IIpumensiTh, M3y4aTh NpPeHMMYIIECTBA, HHTEPIPETHPOBATH
rpaguyeckuii cnoco0 NpeAcTaBiIeHUs U aHaJIu3a pa3Ho0Opa3HOU
AKU3HEHHOH HH(pOpMaIMH.

OcBauBaTh Ha 6a30BOM YpOBHE NOHATHE (YHKIMH, OBJIaJICBATh
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3HaBaTh nuHelHyt0 QyHKIU0 Y = KX + b, onmuchiBaTh ¢é
CBOMCTBa B 3aBHCHMOCTH OT 3HaueHHUil koddduireHtoB K u b
(mpu HE0OXOAMMOCTH C OIIOPOM HA AITOPUTM IPaBUIIA).
Crpours rpadpuku muHeriHOH QyHkuny, Gyakmuny = kx + b




Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHSATUH U METOAOB Kypca / Kiacca,
0000111eH1e 3HAaHUH.

BbiOupaTrh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TIPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiiliMe TeEKCTOBbIE 3aJa4M,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

CPaBHHUBATD,

8 kiacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa u KBaaparusiii KopeHb u3 uncia. [oHATMe 06 vppaunoHaibHOM | DopMyIHpPOBATH ONpeaesieHne KBaIpaTHOTO KOPHS U3 YHCla,
BbIYMCJICHHSI. yuncne. [lecATuUHbIE NPUBAMMKEHNS NPPaLMOHa/bHBIX YKCen. apuQMEeTUYECKOTO KBAJAPATHOTO KOPHS MPH HEOOXOAUMOCTH C
KBaapaTtnbie OencTBuTeENbHbIE Yncna. CpaBHeHWe feNCTBUTENbHbIX YACEN. |BU3yalbHOM OMOpPOW.
KOPHH Apudmernueckuii KBaIpaTHBIN KOPEHb. IIpuMeHATH ONepalnio HW3BJICUEHUS KBAJAPATHOTO KOPHS U3




(15 9) VYpaBHeHue Buja X° = a. YHCIIa, MCNOJIb3YHl NPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(pMeTHIECKIX KBaJIpaTHbIX KOpHEH. | OueHMBaTh  KBaJgpaTHble KOPHM  LEIBIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAXKEHUH,  COAEpXKAILUX | AECATUYHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YHMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaxXOAWTh TOYHBIE U
npubnmxkEHHBIe KopHU Tipr & > 0.
HccaenoBarb CBOMCTBA KBAaJApATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline NpeodOpasoBaHUSl  BBIPAKECHU,
coAepalux KBaJApaTHble KOPHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPHUECKUX U (PU3NUeCKuX (GOPMYI MPU HEOOXOIUMOCTH C
OIOPOI Ha MPABMUJIO.
BopryucasaTs 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBath B XOJE pelIEHUs 3a4a4  3JIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHUS MATEeMaTHKH.
Yucaa u Crenens ¢ nensM nokasareneMm. CTangapTHas 3anuch yuciaa. | PopMyJMpoBaTh ONpeeaeHHe CTEIIECHNU C LIEJIbIM [I0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepbl 00bEKTOB OKPYKAIOIIETO MHUpa (OT AEMEHTapHBIX | (IIpH HEOOXOAUMOCTH 1O BU3YyaJIbHOI onope).
Crenennb YacTHUI] J0 KOCMHUYECKUX OOBEKTOB), JUINTENLHOCTh IporieccoB | [IpeacTaBiasTh 3aMHCh OOJIBIINX U MAJIBIX YUCEI B CTAHJIaPTHOM
C HeJIbIM B OKPY’KaroOIlleM MHpE. Bujge. CpaBHHMBATBL unciaa M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [T0OKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIllleM MUDE.
DopMyJIHPOBATh, 3aMUCLIBATL B CUMBOJINYECKOl ¢opme 1




HWIIOCTPUPOBATL NpUMEpaMHu CBOICTBA CTCIICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBoOMicTBAa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQXKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTellieM C
UCIOJIb30BAHUEM  CIIPaBOYHOM HH(popMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, [IeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne | KBanparHbeii TpéxwieH. PasimoskeHue KBaapaTHOro TpéxwicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4sieH,  YCTaHAaBJIUBATb

BbIpaKeHMUSI. Ha MHOXUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEIIH.

KBagparubii PacknaapiBaTh Ha MHOMKMTEJNM KBAJIPATHBIA TPEXUIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha aJITOPUTM TpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIE 3HaY€HUs IEPEMEHHBIX, | 3amuchIBaTh anreOpandyeckue BbipakeHus. HaxoauTb 00acTh

BbIpaKeHMS. BXOJIALIUX B anredpandeckue BoipaxkeHns. OCHOBHOE CBOWCTBO | OTIpEieNICHUs palliOHATIEHOTO BBIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJHATL YKCIOBBIC TOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

Apoob Cnoxenue, BBIYMTAHUE, YMHOKEHHUE u JeNieHre | JpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIBKYISTOPA.

(15 g) anrebpanveckux npoOeil. I[IpeoOpazoBanue BbIpakeHUil, | @OPMYJIMPOBATH OCHOBHOE CBOMCTBO aIreOpanyecKoit 1poou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro s mpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelicTBUSL C  anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisomed mnomouisio. IlpuMensars
npeoOpa3oBaHus BRIPAXKEHHUH Ui pelieHus 3ajady. BuipaxkaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacnmo3HaBaTh KBajpaTHbIC YpaBHEHHUS.

U HEPABEHCTBA. dopmyna KOpHel KBaJlpaTHOTO ypaBHeHus. TeopeMa BueTa. |3anucbiBaTth (opMysly KOpHEH KBaJpaTHOTO ypaBHCHHS,

KBaaparubie Pemenue ypaBHeHHH, CBOIAILIMXCSA K KBaApaTHbIM. [IpocTeiilve | pemiats KBaJpaTHble YPaBHEHMS] — TOJHbIE U HEMOJIHbIE (C

YPaBHeHHS JIPOOHO-PalMOHABHBIE YPABHEHUS. MCIIOJIb30BaHUEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3aJady C IOMOIUBIO KBaapaTHbIX |[IpoBoauTh mpocTeiiline  HccAeA0BAHMSA  KBAJPaTHBIX




YPaBHEHUH.

YPaBHEHUM.

Pemathy ypaBHeHuUs1, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOUIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

MpumeHaTb  Teopemy  BueTa ans peLueHns 3agad
(c ncnonb3oBaHnemM o6pasua).

Pemiath TekcTOBBIE 3ajauHM  aIreOpandeckUM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHOM (POPMYIMPOBKU YCIOBMS 3aJaud K
anredpandyecko MOAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH  MOMOIIbI0);  pelaTh
COCTAaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh TuHEHbIC YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPHI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cuctem aByX JMHEHHBIX YpaBHEHUHW C JBYMs |HCHOJIb3ysl HuGpoBble pecypebl (MpH HEOOXOIUMOCTU C
YPaBHEHUi MePEeMECHHBIMHU. [IpUMepbl pelIeHHMs CHUCTEM HEJIUHEHHBIX | OTIOPOM Ha aJlTOPUTM Y4eOHBIX JIEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
pathnyeckass  MHTepnpeTauMs  ypaBHEHMS C  ABYMS | ypaBHEHHSIM.
nepeMeHHbIMU 1 CUCTEM YPaBHEHUIA C [BYMS NePEMEHHbIMW.  |PemiaTh CHCTEMBI ABYX JIMHEWHBIX YpPaBHEHHH C JAByMS
Pemienne TeKCTOBBIX 3a71au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBJISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIstoLIeit
MOMOIIKIO.
Ilpueooums  cpaghuueckyro  unmepnpemayuto  PeLLEHUS
YPaBHEHWS C ABYMS NEPEMEHHbIMI 1 CUCTEM YpPaBHEHUI C ABYMS
nepeMeHHbIMN.
Pemath TeKkcTOBBIE 32/1a4M aNT€OpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOlicTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOfI Hp}IMOﬁ.




HepaBencrBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOE PELIEHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOW NMEPEMEHHON U UX PEUICHUE. Pemiars uHElHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM,
N300pakenue penieHns TMHEHHOTo0 HepaBEHCTBA M MX CHCTEM | H300paXkaTh pelIeHnEe HEPAaBeHCTBA Ha YHCIIOBOM MPSIMOH.
Ha YUCJIOBOM IIPSAMOM. Pemath cuctembl JIMHEHHBIX HEPABEHCTB, U300paKaTh pellICHUE

CUCTEMBbI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIUMOCTH
C BU3YaJIbHOM ONIOPOIA.

DyHKIUH. [Tonste ¢ynkuuu. OO6nacTe ONpeneneHuss 1 MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYI0O  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiictBa QyHKIMHU, UX OTOOpaxkeHHEe Ha | BulumcasTh 3HaYeHus: PYHKIWN, 3aMaHHBIX (Gopmynamu (Tipu

59) rpaduxke. HEOOXOUMOCTH HCIIOJIb30BAaTh KaJIbKYJIATODP); COCTABJSATH
TaldIMIbI 3HAYEeHUH QyHKIUY.
Crpouth no ToukaMm rpapukm GyHKIHA.
OnuceiBath cBoOlicTBa (DYHKIIMM Ha OCHOBE €€ IrpaduyecKoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBJISAIONICH
MTOMOIIBIO.
Hcnoab3oBath  (QYHKIUOHAJIbHYI0  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepsl IpaduKoB, OTPaKAIOUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POrPAMMBbI JUUIsl TIOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKIUH. Urenue wu mnocrpoenue rpadukoB ¢yHkuui. Ilpumeps | HaxoguTs ¢ moMombio rpadpuka QyHKINM 3HAUCHHE OJHOW M3

Yucnosbie rpauKoB QYHKIHH, OTPasKaIOIINX peallbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

GyHkumun DyHKUIMH, OTIMCBHIBAIOLINE IPSIMYIO u 00paTHyIO | B HECIOXKHBIX CyYasx BbIpaxaTbh (popMyJIoii 3aBHCHMOCTH

(9 9) [IPONOPLMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepdona. | Mexay BeTHUNHAMH.

I'padux Gpyskuuny = X
dyaxmuu y = X%,y = X3,y = V/x, ¥y =k rpaduueckoe

X

V)

PeLLIeHNe YPaBHEHMI 1 CUCTEM YPABHEHWIA.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl usydaemblx (yHkiuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,




y = \/ X,y = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKUE
NMpeACTABJICHUS JUIsl PELICHUS U UCCIIEI0BAaHUs YPAaBHEHUH U
CHUCTEM YPaBHEHUI.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papUKOB
(GyHKIMH.

IloBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 u 8
KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, PEILIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HaHUS JUIS peHIeHUs 3adad M3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 kiaacc (He meHee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna n PannonaneHble uucna, MppauyoHasibHble 4YUCna, KOHeYHble M| Pa3BuBaTh mpeacTaBlieHUsi O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHHSI. GECKOHeYHble LecaATUYHbIE apoou. MHO>KECTBO | HATYpaIbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIHHBIX YHCEIN.
JlelicTBUTeAbHBIE |[EACTBUTENbHbIX  UMCEN; [AeACTBUATENbHble uuCna KakK| O3HAKOMHTLCS c BO3MOYKHOCTBIO MIPEACTABIICHUSA
qucaa GeCKOHeuHble AecATUYHbIE APO6U. B3auMHO 0iHO3HAYHOE JNEHCTBUTENHLHOTO YHCIa Kak OSECKOHEUHOU JeCATUYHOU Apoow,




99 COOTBETCTBMUE MEXKY MHOXKECTBOM [eCTBUTENbHbIX YNCEN NPUMEHSATh JIECATUYHbIE MPUOIMKEHMS] pPALMOHAIBHBIX U
1 MHO>KECTBOM TOYeK KOOPANHATHOW NPAMONA. UppaIMOHAIILHBIX YHCEI.
CpaBHeHVe  [eACTBMTENbHbIX  uucen,  apumeTUYecKue | 3anucoieamo, cpasrHusamo u ynopaoouueamp
AENCTBUA C AeNCTBUTENbHBIMU YUCNAMM. AEeNCTBUTENbHbIE Yncha.
[TpubinnxE€HHOE 3HaYEHUE BEIMYHUHBI, TOYHOCTh IPUOIMIKEHUS. | BLINOJHATB, codeTass YCTHBIC | TMHCbMEHHBIC MPUEMBI,
Oxpyrinenne wuyucen. Ilpukuaxka u  oOIEHKAa pe3yibTaToOB|apupMeTHUeCKHe AeCTBHS C pPANMOHAIBHBIMU YHCIAMU;
BBIYUCIICHUH. HAXOAUThb 3HAUCHUS CTETNEHEH C IeNbIMU TOoKa3aTeasiMUu U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
I[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JIEHCTBHUTEIIBHBIX
YHUCeN B IPAKTUYECKOH JCSITEIIbHOCTH YEIOBEKa.
AHAJIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
NP PEIIeHUH 3a/1a4.
OKpyrisiTh JIEHCTBUTEIHHBIE YKCIIA, BBIMOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.
YpaBHeHust JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOAAIIMXCS K OcBauBarb, 3aNOMHMHATHL W NPUMEHATHh TIpaduyecKue
U HEPpaBEHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHust KBanpatnoe ypaBHenue. Pemienue ypaBHEHUH, CBOISIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha aNroOpuTM Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOoi MpuMepbl  pelleHnss ypaBHeHW A TPeTbed U 4YeTBEPTON | Pacmo3HaBaTh Leibie U IPOOHbBIE YPaBHEHHUS.
(14 v) CTeneHen pasfoXKeHNEM Ha MHOXKUTENN. Pemiatp JinHeliHble U KBaJpaTHble YPaBHEHUS, YPaBHCHMUS,
Pemenue npoOGHO-paliOHANIBHBIX YPABHEHUN. CBOJSIIMECS K HHM, HpocTeiue ApoOHO-palliOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiaraTh BO3MOXHBIE CIIOCOOBI PEIICHNs TEKCTOBBIX 3aiad,
o0cyx1aTb HMX M pemlaTb TEKCTOBbIE 33JaYd PpPa3HbIMU
crocobamu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUSI MAaTEMaTUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U MPUMEHSITH TPUEMBI PEIICHHUS CUCTEMBI JIBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMBbI IBYX




CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO U3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckast mHTEpIIpETALIUS CHCTEMBI YPABHEHUH C IByMS Hcnonb3oBarh (yHKIMOHAIBHO-TpapUyecKue NpeCcTaBlICHUs
[IEPEMEHHBIMHU. JUIS pellieHUsl M MCCIeI0BAHUS] YDAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aJIredpandeckumM CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoJenu MyTéM COCTABJIEHUSI CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYHO CHUCTEMY YpPaBHEHMI;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHelHble HEpAaBEHCTBA C OJJHON IEPEMEHHOM U UX pellleHHe. |HEepaBeHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M WX | BLIMOJHATH mpeoOpa3oBaHUs HEPABEHCTB, MCIMOJb30BATh IS
(16 g) pelieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3znaBaTh nuHEHbIE U KBaJpaTHbIE HEPABEHCTRA.
I'padmueckass uHTepmnpeTanuss HEpaBeHCTB M cucTeM|Pemarh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBl  JIMHEHHBIX
HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUX KBAJAPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh ITOJTYyYCHHbIC PEIICHUS.
N300paxaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOW MpPsMOM, 3alMMCBIBATh pEUICHUE C MOMOUIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIe HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
MIPEICTABIICHMUS.
OcBauBaTh M NPHUMEHATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUM KBangpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUBI M3y4aeMbIX (YHKIUH; HILTIOCTPHPOBATH
(16 ) KOOPAMHATHI BEPUIMHBI 1apaboJIbl, 0Cb CHMMETPHUH NapaloJibl. |CXeMaTHYeCKH, O0BSICHATH PACIOJIOKEHHE Ha KOOPAWHATHOMN

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.

Ipadpuxu Gynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y
= \/ X, y =k

X

mockocTH rpadukoB pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = /X, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOI()PUIMEHTOB;
X

OINHCHIBATh UX CBOMCTBA.




Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoauTs, mNpUMEpPbI KBAJAPATHUYHBIX 3aBUCUMOCTEN U3
peasbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaApaTUIHON
dynximm y = ax? + bx + ¢ (mpu HE0OX0MMOCTH ¢ HATPABJISIOLIEH
TTOMOIITBIO).

Crpouth 1 n300pakaTh cxeMaTH4eCKH IT'papUKU KBaIPaTUYHbIX
(yHKIMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)%, y = ax? + bx + ¢ (mpy HEOOXOAUMOCTH CBH3YalbHOI
OTIOPOi).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMS, B TOM YHCIE C THOMOIIbIO IM(PPOBBIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYyppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTpudecKas mporpeccuu. @opmyisl N-
ro 4ujieHa apuMETHUYECKOW U TEOMETPHYECKOW IMPOTPECCH,
CYMMBI IIEPBBIX N YJICHOB.

306pa>keHne UneHoB apuMeTUYECKON U FeoMeTPUYECKON
MPOrpeccuin TouKkaMu Ha KOOpAMHATHO NNOCKOCTW.
JINHEWHBI 1 3KCNOHEHUMaNbHBbIA POCT.

CNno>KHbIe NPOLEHTBI.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTEIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYJIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUHU

IIOCJIEZIOBATEIILHOCTH, €CJIA BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPU Pa3HBIX CIIOCO0AX 3a/laHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHUECKOM M TIeOMEeTPUYECKON Mporpeccuil, CymMMbl
HEPBbIX N YICHOB C ONOPOH HA CIPaBOYHYIO HH(OPMALIHIO.
H3o0pasxcamsp 4NeHbl NocnefoBaTeNbHOCTU TOYKaMU  Ha
KOOpﬂ,I/IHaTHOVI MIOCKOCTMN.

PaccmaTpuBaTh NpUMeEpHI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHe B apu(pMeTHYECKOU
HPOrPECCHH, B TEOMETPHUYECKON TPOTrpeccuu; N300parkaTb




COOTBETCTBYHOLLME 3aBUCUMOCTU Fpatinyeckm.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSIMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHM
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewams 380241 Ha CNOXKHbIE NMPOLEHTbI, B TOM Yucne 3ajaun
N3 peaibHOW NPaKTUKY (C NCNONb30BaHNEM KaulbKyNaTopa).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHHUE,
00001I€HME,
CucremMmarusanus

1

3HAHUM

(18 v)

Yucia W BBIYMCIEHHs (3alMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTEIFHBIMU YHCIAMH, YWCIIOBAsl TpsMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIIMKEHUE, OIICHKA,
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU s (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
omepary HajJl MHOYKECTBaMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB JJIsl OMTUCAHUS PEaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO H OCHOBHBIE JIeilicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJbHBIX YHCEJ, MPU3HAKH
JENMMOCTH, 1IeJI0€ YKCIIO0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BU YHCIIa, apUPpMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JelicTBUS, CPABHUBATDH M YIIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemiath TekcToBbIE 32/1a4M apU(PMETHUUECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJICp>Kallne MPOIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa30oupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{d, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEePIPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHSATHSIMM. CTEIEHb C IIEJIBIM ITOKA3aTEJeM,
apuMeTHuecKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,




anredpandeckast 1po0b, TOKIAECTBO.

BbINOJHATL  OCHOBHBIE  JIeHCTBHUS.  BBINOJHATH
pacu€tel 1o (Qopmynam, mpeoOpPa3OBHIBATH IIETBIC,
IpOoOHO-pallMOHANIbHBIE BBIPAKECHUS M BBIPAKEHUS C
KOPHSIMH, PEaJM30BBIBATh PA3JI0KECHUE MHOTOWIECHA Ha
MHOXHUTEM, B TOM YHCJIE C HCIOJBb30BaHHEM (OpPMYI
pPa3HOCTH KBAJIPaTOB M KBaJpaTa CyMMBI M Pa3HOCTH (C
ONOpOM Ha CIPaBOYHYIO WH(POPMAILINIO); HAXOIUTh
JOMyCTUMBIE 3HAUEHHs] TEPEeMEHHBIX Ui JApOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopeaupoBath ¢ TOMOIIBI0 (GOPMYTT  peasbHBIC
MIPOIIECCHI U SBJICHUS.

OnepupoBarb  noHsiTusiMu:  QyHKIUsA, rpaduk
byHKIMH, HYyIU byHKIUH, MIPOMENKYTKH
3HAaKOTIOCTOSTHCTBA, MIPOMEKYTKH BO3pacTaHusl,
yObIBaHUS, HauOoOJblIEE M HaWMEHbIIEe 3HAYCHUS
GyHKITUN.

AHAIM3UPOBATh, CPABHUBATh, 00CY:KIATh CBOIICTBA|
GYHKITNH,

CTPOUTH UX TpaduKy.

OnepupoBathb NOHATHAMU: npsiMast
MPOMOPLHUOHAIBHOCTD, 00OpaTHAs MPOMOPLUOHATEHOCTD,
nuHerHas GyHKuMs, KBagpaTuaHas GyHKIus, mapadoia,
rurepooa.

HUcnonb3oBarh rpauku il ONPEACIICHUS CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, HOJs pelIeHHs] 3ahad H3
IPYTUX Y4eOHBIX MPEIMETOB U pealbHON IKU3HU;
MO/EJUPOBATh C TIOMOIIbIO T'paUKOB peaTbHBIC
MIPOLIECCHI U SBIICHHUSL.

Boipaxars  dopmMyaamMHM  3aBHCHMOCTH  MEXKIY
BEJIMYMHAMU.




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* Anrebpa, 7 ximace/ Konsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxrmmonepHoe obmiectBo «M3narenscTBo «lIpocBemenuey

* Anrebpa, 8 ximace/ Konsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxrmmonepHoe obmiectBo «M3nmarenscTBo «lIpocBemeHue)

» Anrebpa, 9 ximace/ Konsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxrmmonepHoe obmiectBo «M3marenscTBo «lIpocBemeHuey

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1 7 JL.LA.MaptsIimioBa KM Mocxksa

Anrebpa BAKO

2 7 IO.M. Kossirun Pabouas Tetpann MockBa
Anrebpa [Tpocrernienue

Yactbl

3 7 IO.M. Kossirun Pabouas Tetpann MockBa

Anrebpa [Tpocrernienue
Yactp2

4 8 B.B. KM Mocksa

Anrebpa UepHopyukuii BAKO

5 8 IO .M. Komsaruu Pabouas Terpann MockBa
Anre6pa YacTs 1 [IpocBenienue

6 8 IO.M.Komsaruu Pabouyas TeTpann MockBa
Anre6pa YacTts 2 [IpocBenienue

7 8 JI.C.ATtanacsH PabGouas Mocksa
['eomeTpus TETPaJlb IIpocBemenue

8 Anrebpa 7,8,9 M.B. TkauéBa JnmakTuyeckue MockBa
MaTepUAJIbI IIpocBenieHue

9 9 JL..MaptsiiioBa KM Mocksa

AnreGpa BAKO

10 9 M.B.TkauéBa PaGouyas TeTpann MockBa
Anrebpa Yactel,2 [IpocBemienus




11 7-9 A. C. Konrte Marematnueckue N3paTenbcTBO
Anrebpa JUKTAHTBI «YUuTeNnny
12 [Toypounsie
7,8,9 pa3paboTKu Bonrorpan
Anrebpa T.JI. Aganacresa kK YMK "Vyuurenp"
A.I''MopakoBuda

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Hcnons3yembie pecypehl:
1. «IlIxonbHbIH moMomHEKY: http://school-assistant.ru/

2. «llIkonpHas MaTematukay: http://math-prosto.ru/index.php
3. «SKmaccey: http://www.yaklass.ru
4. denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBaTeIbHBIX pecypcos: http://eor.edu.ru/.

5. Enunast kosuiekius 1udpoBeix 00pasoBaTenbHbIX pecypcos: http://school-ollection.edu.ru/.

6. Madopmanmonnas cucrema "EqiiHOE OKHO J0CTYITa K

obpasoBatensHbIM pecypcam': http://window.edu.ru/.

7. ®enepanbublii mopTan "Poccutickoe obpazoBanue:

http://www.edu.ru/.Komnekuus S0P u [{OP.

"OTtkpsiThiii Kaacc" http://www.openclass.ru/



http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucremMa OICHUBAHUSA 110 MaTEMaAaTUKE 7-9 KJIacC

Cuctema OUEHKW NpeaMeTHbIX pe3ynbTaToB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4€ToM YPOBHEBOrO Noaxoda, npeanonaraeT BbigeneHue 6asosoro
YPOBHSA A,0CTUXKEHUIA KaK TOUKM OTCYETA NPU NOCTPOEHMUN BCEN CUCTEMbI OLLEHKK

M OpraHM3aumnn MHANBMAYanbHOM paboTbl c 0byyatowmmumcs.

ba3oBblii YpOBeHb JOCTM:KEHMii: JEMOHCTPUPYET OCBOEHHE YUEOHBIX
JNEUCTBUN C ONMOPHOW CUCTEMOM 3HAaHUM B paMKax BBIJEICHHBIX 3a/1a4. OBlajieHue
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JIJII TMPOAOJKEHUS OOy4YeHHS Ha
CIEAYIONIeH CTyNnmeHu oO0pa3oBaHUsA, HO HE MO MNPO(UILHOMY HaIpPaBIICHHUIO.
JIOCTHKEHUIO 0a30BoOTO YPOBHS COOTBETCTBYET ommemka
«y00611€mMEOPUMENbHO» (WU OMMEMKA <3», OMMEMKA (3AYMEHON).

[IpeBbitienre 6a30BOTO YPOBHSI CBUJICTEIHCTBYET 00 YCBOCHUH OTIOPHOM
CHUCTEMbI 3HAHWUU Ha YPOBHE OCO3HAHHOTO MPOU3BOJHLHOIO OBJIAJICHUS YUCOHBIMU
NEUCTBHUAMH, a TaKKe O KPyro3ope, Mupore (Win W30HpaTeIbHOCTH) UHTEPECOB.
IlenecooOpa3HO BBIICIUTH CIICIYIONIKE JBA YPOBHS, NpeBbIIIAIOIINE 0A30BbINM:

* [loBbILICHHBIN YPOBEHb JIOCTHKECHUSA IUIAHUPYEMBIX PE3YJIbTaTOB,
ouenka «xopouwio» (ommemka «4»);

* BBICOKMI YPOBEHb JOCTH)XCHHS IUIAHUPYEMBIX PE3YJIbTATOB, OUECHKA
«omauunoy (ommemra «5»).

Jlng onmucaHus MOATOTOBKM Y4YallMXCs, YPOBEHb JOCTHXKEHHUN KOTOPBIX

HUXKe 6a30B0ro, LenecoobpasHo BblAEINTb TaKKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«HEY008/1eMEOPUMENbHOY (OMMEMKa <2%);

* HU3KHUH YPOBEHb JIOCTIKCHUH, OUYeHKa «naoxo» (ommemka «1»),

He noctuxenune 0a30Boro ypoBHA (NMOHUKEHHBIA M HU3KUM YpOBHHU
JOCTIKEHUH) (UKCHPYETCS] B 3aBUCUMOCTH OT 00BbEMAa M YPOBHSI OCBOSHHOTO H
HEOCBOCHHOTO CoJiep KaHusl ipeaMeTa. ONUCaHHBIN BBIIIE TOIXO0/T 1IeIeCO00pa3Ho
NPUMEHSITh B XOJ€  Pa3IMYHBIX MNPOUEAYp  OLEHUBAHUA:  TEKYUIEro,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oyeHKu OuHamuKu ¢popmuposaHus npedmMemHoix pe3ysnbmamos B
cUCTeMe BHYTPU LWKONbHOMO MOHUTOPUHra 06pa3oBaTeNibHbIX AOCTUMKEHUN
uenecoobpasHo GpuMKcMpoBaTb U aHaAN3NPOBATb AaHHble 0 CHOPMUPOBAHHOCTH
YMEHMUI N HaBbIKOB, CMOCOBCTBYIOLLMX OCBOEHUIO CUCTEMATUUECKUX 3HAHUIA, B TOM

ynucne:

* NEPBUUHOMY  O03HAKOMJICHUIO, ompadomke U OCO3ZHAHUIO
meopemuueckux mooenei u noHamui(o0IMeHAYYHbIX U 0a30BBIX IS JTAHHOU
00JIaCTH 3HAHUSA), CAHOAPMHBIX AI20PUMMOE U NPOUEOYP;

* GbIAGNCHUI) U OCO3ZHAHUI) CYWHOCHU U OCOOEHHOCHEN3Y4aeMbIX
00BEKTOB, TIPOIIECCOB W SIBJICHUH JCHCTBUTEIBHOCTH (TIPHPOJHBIX, COIUATBHBIX,
KyJIbTYPHBIX, TEXHUYCCKUX U JIp.) B COOTBETCTBUHU C COJICPKAHHUEM KOHKPETHOTO
y4eOHOT0 TIPEIMETa, CO30aHUI0 U UCHOIb308AHUIO MOOelell N3YIaeMbIX 00bEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGNCHUIO U AHAIU3Y CYWLECMBEHHBIX U YCHOUYUGHLIX C6A3CH U
OMHOWEHUTIMEXTY O0BEKTAaMU U TIPOLIECCAMH.

[Ipu 5TOM 00s13aTEABHBIMH COCTABISIOIMIMMH CUCTEMbl HAKOILJIEHHOMN
OLICHKH SIBJISIIOTCSI MaTepUaIbl:

* CImapmoeoii OUazHOCMUKU,

* memamuueckKux u Umoz208blX NPOGEPOUHBIX PAOOmM NO 6cem yueOHbIM
npeomemanm;

* meopueckux padom, BKIIOYas y4eOHBbIC MCCIICIOBAHHUSA M y4YcOHBIC

MIPOEKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OtBet OLIEHUBAETCS 0TMETKOI «5», €CJIM YYCHHK:

1. nomHO packpell colepKaHHe Marepuana B o0beMe, MPeayCMOTPEHHOM
MIpOrpaMMOi U Y4EOHUKOM,

2. U3JI0KUJT MaTepuall TPAMOTHBIM SI3BIKOM B ONPEACIICHHOM JIOTMYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIIONb3Yysd MaTEMaTUYECKyH0 TEPMHUHOJIOTHUIO U
CUMBOIJIUKY;

3. IPaBWJIBHO BBIMOJHUII PUCYHKH, YEPTEXKHU, TpaduKH, COMYTCTBYIOIIUE
OTBETY;

4. mokazaJl yMEHHE  WJUTIOCTPUPOBATH  TEOPETUYECKUE  TMOJOKECHUS
KOHKPETHBIMHM TPUMEPAMH, PUMEHATh UX B HOBOW CUTYyaIlud NP BBHITIOJHCHUU
MPaKTUYECKOTO 3a/IaHUs;

5. MPOJEMOHCTPUPOBAT YCBOCHHE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIOJIb3YEMBIX NMPU OTPabOTKe
YMEHHUH U HABBIKOB;

6. oTBedan caMOCTOSITENIbHO 0€3 HABOSAIIMX BOMPOCOB yuuTessi. Bo3sMoxHbI
OJlHa - JIB€ HETOYHOCTU IPU OCBEUICHUU BTOPOCTEICHHBIX BOMPOCOB WJIM B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII 110 3aMCYAHUIO YIUTCIIA.

OTBeT OlleHUBAETCSI 0TMETKOM «4», €CJIM OH yI0BJIETBOPsSiET B OCHOBHOM

TPeOOBAHUSIM HA OLEHKY «5», HO MPH ITOM HMeeT OJIMH U3 HeI0CTATKOB:

®* B H3JIOKCHHHN OOIIYIICHBI HC6OJII)HII/I€ HpO6CHLI, HC HCKAa3uBHINUC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JOIIYIICHBI OWH — ABAa HCA0YCTA IIPpU OCBCIICHUKX OCHOBHOI'O COACPIKAHHNA
OTBCTA, UCIIPABJICHHLIC I10 3aMCUYAHHNIO YUUTCIIA,

¢ JOIIYIICHBI OHII/I6Ka nJIn 6OJ'IGG ABYX HCIOYCTOB IIPU OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC I10 3aMCYAHN IO
YUYUTEIA.

OtMeTKa «3» CTABUTCH B CJEAYIOLIUX Caydasix:

¢ HCIIOJIHO WJIM HCIIOCJICAOBATCIBbHO PACKPBITO COACPIKAHHUC MaTCpHajia, HO

MOKa3aHO 00lllee MOHMMAHHWE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS,



JOCTaTOYHbIE  JJIsi  JajdbHEWIEro  yCBOEHUS  MIPOrpaMMHOI0  MaTrepuana
(onpenenennbie « TpeGoOBaHUSIMU K MATEMATHYECKON TMOJTOTOBKEOOYUAIOITUXCS»);

* HUMEJINCH 3aTPYJHEHUS WU JOMYIEHbl OIIUOKHU B ONPE/IeICHUH TTOHSITUH,
WCIIOJIb30BaHUM  MAaTeMaTUYECKOW TEPMHUHOJIOTMH, 4YepTekaX, BBIKJIAJIKAX,
WCIIPaBIICHHBIC MOCIIE HECKOJIBKUX HABOSIIIUX BOIPOCOB YUUTEIIS,

* YYCHUK HE CHpPABUJICSA C NMPUMEHEHHUEM TEOPUH B HOBOM CUTYyallUU MPU
BBITIOJIHCHUU TPAKTUYECKOT0 3aJlaHMs, HO BBIMOJHUI 3aJaHus 00s3aTEIbLHOTO
YPOBHSI CJIOKHOCTH T10 JJAHHOU TeMe;

* NpU 3HAHUU TEOPETUUECKOTO MaTepuaja BBISBIIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTABUTCS B CJIEIYIOLIUX CJIYYasix:

¢ HC PACKPBITO OCHOBHOC COACPKAHUC y‘IC6HOFO Marcpuaja,
® 06Hapy>1<eHo HC3HAHUC MWJIM HCIIOHUMAHUC YUYCHHKOM OobIIeH WIIH

HanOoJIee BaXKHOM YaCTH yqe6H0r0 Martcpuaia,

¢ JOIIYIICHBI OIIMOKHA B OIIPCACIICHUU HOHHTHﬁ, Impu HCIIOJIb30BAHHUHA
MaTeMaTHYeCKOU TCPMHUHOJOTUHU, B PHUCYHKAX, YCPTCIKAX HIIN rpa(l)HKax, B
BBIKJIAAKAX, KOTOPBIC HC HCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOJAINIMUX BOIIPOCOB
YUUTEIIA.
OtmeTka «1» cTaBUTCS, €CJIM:

* YYCHUK OOHApYXWJ TIOJIHOC HE3HAHWE W HEMOHMMaHHUE H3y4aeMOTO
y4eOHOr0 MaTepHaia WM HE CMOI OTBETHUTh HU Ha OJMH W3 IOCTABJICHHBIX

BOIIPOCOB M0 U3y4Ya€MOMY MaTepHally.



OIIeHKa MUCBMEHHBIX U KOHTPOJIbHBIX paﬁoT

OTmeTKa «5» craBurca, ecaum:

® pa60Ta BBITIOJTHEHA ITOJTHOCTBIO,
® B JOI'MYCCKHX PACCYXKIACHUAX U 000CHOBaHHH peICHuA HET HpO6CJIOB )51

OIINOOK;

* B PCIICHUH HET MAaTEeMaTUYECKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCT,
OMHUCKA, HE SIBJISIONMIASICS CIEACTBUEM HE3HAHHWS WJIM HEMOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTaBUTCH, €CJIN:

*paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTAaTOYHbl (€cii yMEHHE OOOCHOBBIBATH PACCYXKJICHHS HE SBIISUIOCH
CIIeIUAJIbHBIM 0OBEKTOM MPOBEPKH );

* OMyIIIEHa OfHA OIMMOKA WM JBa-TPU HEJ0YeTa B BBIKJIAJKAaX, PUCYHKAX,
yepTexkax uiu Trpadukax (eciaum 3T BUIbI paOOThI HE SBIISIIMCH CIEIHAIbHBIM
00BEKTOM TIPOBEPKH).

OTMeTKa «3» CTABUTCS, €CJIH:

* JIONYIICHBI Oojiee OJHOW OMMOKHM WM Oojiee IBYX-TpeX HEIO0YETOB B
BBIKJIAJIKaX, YepTekaxX WM Tpadukax, HO ydalmmiics BiageeT 00s3aTeIbHBIMU
YMEHHUSMH TIO IPOBEPSIEMON TeMe.

OTMeTKa «2)» CTAaBHTCH, €CJIM:

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIIHWE, YTO YYalluhcs He

BJIaJIceT 0053aTeIbHBPIMA YMEHHUSAMH I10 JaHHOK TeME B TIOJIHOK Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:

* paboTa moKasaa IMOJIHOE OTCYTCTBHE Y ydaIlerocss o0si3aTeIbHbIX 3HAHUH

Y YMEHUM MO TPOBEPSEMOI TeMe WJIM 3HAYMTEIbHAs YacTh pabOTHI BHITIOJIHEHA HE

CaMOCTOATCIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ !!HIHEE!!K

I'pyObiMu cunTaroTCs OIIMOKH:

¢ HC3HAHUC OIpCACIICHUA OCHOBHBIX HOHSITPIP'I, 3aKOHOB, IIpaBHJI,
OCHOBHBIXITOJIOKEHUN TeOpUH, He3HaAHUE (HOPMYJI, OOLIECIPUHATHIX CUMBOJIOB
0003HaYeHUH BEJIUYMH, €IUHUIL] X U3MEPEHUS,

* HE3HAHWC HANMCHOBAHHH €IMHUIl U3MEPCHUS,

* HEyYMCHHE BBIJICTUTH B OTBETE IJIaBHOC,

* HEyMCHHE MPUMCHSTh 3HAHUS, aJITOPUTMBI JIUIS PEIICHUS 3a]1a4;
* HEyMCHHE JIeJIaTh BBIBOJIBI M 00O0IIECHUS;

* HEYMCHHE YUTATh U CTPOUTH IPAPUKH;

* TOTeps KOPHS WM COXPaHEHNUE TOCTOPOHHETO KOPHS;

* oTOpaceiBaHuE 0€3 0OBSICHEHU OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIIMOKH;

* BBIYHCIIUTEIbHBIC ONTMOKH, CCIIM OHU HE SIBIISTFOTCS OTTMCKOM;

* JIOTUYECKHUE OIIMOKHU.

K Herpy0biM ommmOkam cieayeT OTHeCTH:

* HETOYHOCTh (DOPMYJTUPOBOK, OMNpPEACICHUN, TIOHATHH, TEOPHH,
BbI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIIACMOTO
TIOHATHUS MJINA 3aMEHOM OJHOTO - ABYX M3 3THUX IIPU3HAKOB BTOPOCTCIICHHBIMU,

* HETOYHOCTH rpaduka;
* HEpalMOHANBHBIA METOJ PEIMICHUS 3a7adyd WIA HEJIOCTATOYHO

NpOJAYMaHHBIA IUJIaH OTBETa (HApYyIICHHWE JIOTUKH, MOJAMEHAa OTIEIbHbBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH );

* HEpalHMOHAJIBHBIC METOJIbI pabOTHI CO CIIPABOYHOMN U
IpYTrOMIINTEPATYPOH;

* HEYMEHHUE pelIaTh 3aJa4u, BHIOJHSITE 3a/1aHUs B 00I1IEM BUJIE.

Henoueramu sABJIAIOTCA:

* HEepalMoHAJbHbIC MPUEMbI BRIYUCICHUN 1 MPeoOpa30BaHMUIA;
* HeOpEeXKHOE BBIMOJTHEHUE 3aMMHUCEH, YePTekKEH, CXeM, TpauKOB.
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