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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma o anredpe Uit 00yJarommuXxcs ¢ 3aJIeP>KKOM ICUXUIECKOTO PA3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 0OImIEro 00pa3oBaHUS IOJIOTOBJICHA HAa OCHOBE
@denepaibHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOIIero
obpazoBanus (IIpukaz Munnpocseuieaus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), amanTUPOBAHHOW OCHOBHOUM 00Opa30BaTEIbHON MPOTPAMMBI OCHOBHOTO OOIIETo
oOpa3oBaHMs 00yJIarOIIHXCS C 3a/ICPIKKOH recuxudeckoro pa3sutus (naiee — [TAOOIT OOO 3I1P),
paboueii mporpaMMbI OCHOBHOTO 001IIeT0 00pa3oBaHus 1Mo npeamery «MareMaTnkay, IpoTrpaMMbl
BOCIIUTaHUS, C YUETOM paclpeieieHHbIX 10 KJlaccaM MPOBEPSEMbIX TPEOOBAHUN K pe3yibraTraM
OCBOEHHUS AaNTHPOBaHHOH OCHOBHOW 0Opa30BaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIEero
o0Opa3oBaHMs OOYy4ArOIIUXCS C 3aJePKKOM TCHXHYECKOro pa3BUTHA. B paboueil mporpamme
yUTEHBI UJIed U nosoxkeHus KoHuenuu pa3BuTus MaremMarnyeckoro oopasoBanust B Poccuiickoit
denepanuu.

OO0mas xapakTepucTuka yuyeoHoro npeamera «MaremaTuka»

VYueOnplii npeamer «MaremaTuka» BXOJIUT B MPEAMETHYIO obOnacTth «MaTtemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYHCIUTEIBHON KYIBTYpbl M JIOTHYECKOTO
MBITIUICHUSI, (DOPMUPOBAHUIO YMEHHS TOJIb30BAThCS aNTOPUTMaMH, a TakKke MPHOOPETEHHIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX B TIOBCEAHEBHOM >ku3HU oOydaronuxcs ¢ 3[1P. YueOnsrii
MpeAMET pa3BUBAET MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIMOHATHHYIO
TPaMOTHOCTh, YMEHHsI BOCIPUHUMATh MW KPUTHYECKH aHAIM3UPOBaTh WH(OpMAIHIio,
MIPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OOyueHune mareMatuke Aa€T BO3MOXKHOCTH pa3BuBarh y oOydarommxcs ¢ 3[1P tounyto,
paloHaIbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOSIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, TrpaduuecKhe CpeicTBa JUIsl BBIPAKEHUS CYKICHUM UM HADISAIHOTO HX
MIPEICTABIICHHUS.

Heob6xomumMbpiM KOMIIOHEHTOM 0011l KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUH SIBISIETCA
oOmiee 3HAKOMCTBO C METOAAMHM IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKU, UX OTIIMYUN OT METOJOB JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
O0COOCHHOCTSAX MPUMEHEHUs MAaTeMaTUKU Ul PElICHUS HAyYHBIX U MPUKIAJHBIX 3a/1ad. Takum
o0Opa3omM, MaTeMaTuyeckoe 00pa3oBaHuE BHOCUT CBOM BKJIaJA B (hopMUpOBaHUE OOIIEH KyIbTYphI
YeJI0BeKa.

N3ydyenne mareMaTHKH TakKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO YEJOBEKa,
MMOHMMAHUIO  KPAacoThl W  M3ALIECTBA MATEMaTHYECKUX  PACCYKICHUN, BOCIHPHUATHUIO
reOMeTpPUUYECKUX POpPM, YCBOCHHIO HIeH CUMMETPUU.

[Iporpamma oTpaxkaeT coziep:kanue ooyuenus npeamery «MaTemaTHKa ¢ y4eTOM 0COObIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuaromuxcs ¢ 3[IP. Onagenune y4eOHBIM MpPEAMETOM
«MatemaTHiKay IpeCTaBIIAET OMPEIEICHHYIO CI0KHOCTD s yyammuxcs ¢ 3[1P. ¥V oOyuaromuxcs
¢ 3IIP naubonee BbIpa)KEHBI OTCTaBaHMs B PA3BUTHU CIOBECHO-JIOTUYECKUX (POPM MBILUICHHUS,
MOATOMY a0CTpaKTHBIE M OTBJICYECHHBIE KATETOPUU UM TPYAHOAOCTYMHBI. B Toke Bpems mpu
CHelHalbHOM OO0Y4eHHH OOy4YarolIuecss MOTYT BBIMIOJNHATh 3aJaHusl 1o anroputMmy. OHH
BOCIIPUMMYHMBBI K TIOMOIIM, MOTYT BBIIIOJHUTH NIEPEHOC HA AHAJIIOTMYHOE 3aJaHUE YCBOEHHOIO
crioco6a pemieHus. CHIKEHHE Pa3BUTHUS MBICIUTEIBHBIX OTIEPALU U 3aMeIJICHHOE CTAaHOBJICHHE
JIOTUYECKUX JIEHCTBUN MPHUBOAAT K HEAOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMbIX YU4EeOHBIX
neicTBuil. Y oOyuaromuxcs 3aTpyJHEHBl CUETHBIE BBIUMCICHHS, MPOU3BOAMMEBIE B yMme. B
MMMCbMEHHBIX BBIYMCICHHUSAX OHU MOTYT IPOINYCKAThb OJWH M3 NPOMEXKYTOYHBIX wIaroB. [Ipu
paboTe C YHCIOBBIMU BBIPKEHHUSMH, BBIUMCICHHEM WX 3HAYCHHS MOTYT HE VIEp>KHUBATh
MPaBWIBHBIN TOpSAIOK AeicTBuid. [Ipu ympoiieHuu, mpeoOpa3oBaHUN BBIPAKEHUN ydaluecs ¢
3IIP He MOryT CamMOCTOSITENIbHO MPHUHATH PEIICHHE O TMOCIEI0BATEILHOCTH BBINOIHEHUS



nerucTBui. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSET YCBOCHHUS HABbIKA DEIICHHUS YPaBHEHHU,
HEPABEHCTB, CUCTEMBI ypaBHEHUN. 1IM Mano1oCTynIHO coBepILIEHUE 0OpAaTUMBIX OIEpaLHil.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKUX OIEpalui, HEI0CTaToyHas OOOOLIEHHOCTh
MBIIUICHUS] 3aTPYIHSIOT U3ydeHHe TeMbl «DYHKIMH»: TpU ONpeAeieHuH (YHKIHOHATBLHOU
3aBHCUMOCTH, TIpH OINUCAaHUU TpapUUECcKON CHUTyallMH, HCIOJb3yd TI'E€OMETPHUYCCKHA,
anreOpandyeckuid, (yHKIMOHATIBHBIN sI3bIKH. Hepenko ydamuecs HE BUAAT PAa3HHUILBI MEXIY
00JacThIO OTpeIeICHIsI PYHKIIMU U 00JIaCThIO 3HAUCHUH.

Pemenune 3aa4 conmpsiKeHO ¢ TPYTHOCTAMHU O(OPMIICHUS! KPAaTKOM 3aIMCH, MPOBEICHUS
aHanM3a yCJIOBHA 3a/laud, BBIIENEHUs cymecTBeHHoro. ObOyuatommecs: ¢ 3IIP 3atpymastoTcs
c/leNaTh YMO3aK/IIOUYE€HUE OT OOLIEro K YaCTHOMY, HEPEIKO BBIOMPAIOT HEPALIMOHAJIBHBIE CIIOCOObI
pEeLIEeHUs, MHOTAa OTPAaHUYMBAIOTCSI MAHUITYJISIUSAMHU C YUCTIaMHU.

[Ipn um3yueHum reomerpuueckoro martepuaina oOyuarommecs c¢ 3[IP crankuarotcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCIEIOBATENIbHBIE PACCYXKICHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TI€OMETPUM MPHUBOJUT K OLIMOKaM B pelIeHUuU
reoMeTpuueckux 3aaad. OOyuaroluecss MOTyT MOJAMEHUTh (popMyIly, HEPABUIBLHO MPUMEHUTH
teopeMmy. K cepbe3HbIM ommOkamM B pELIEHHHM 3aJady HPUBOJSAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VM CI0XKHO BBITIOJHUTH YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT NIPUBECTH OOBSICHEHHUE K YEPTEKY.

TouHOCTB 3aIOMUHAHUS U BOCIPOU3BECHHS yUeOHOTO MaTepHalia CHIYKEHBI [0 TPUYKHE
c1ab0CTH MHECTHYECKON JeATeIbHOCTH, Cy)KeHus obObema mamsatH. OOydarommmes c 3IIP
TpeOyeTcst OoJblile BpEMEHU Ha 3aKpeIuleHHe MaTepualna, akTyajau3alus 3HaHWH Mo omope mpu
BOCITPOU3BE/ICHUU.

JUis mpeojiofieHuss TPYyIHOCTEM B H3ydeHMHM ydeOHOro mnpeamera «MareMaTuka»
HeoOxoauMa anmanrtanus oObeMa W XapakTepa y4eOHOro MaTepuana K T03HaBaTEIIbHBIM
BO3MOKHOCTsIM ydammxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepuan MpPENoIHOCUTH HEOOJIBITUMU
HNOPLUAMM, YCIOXHSSI €ro MOCTENEHHO, M3BICKUBAaTh CHOCOOBI aJanTalul TPYAHBIX 3aJaHHM,
HEKOTOpbIE TEMBl JaBaTb KaK O3HAKOMHTENBHBIC; WCKIIOYAaTh OTIEIBHBIE TPYIHBIC
JOKa3aTeNIbCTBA; TEOPETUYECKUM MaTeprall PEKOMEHAYETCS U3y4daTh B IPOLIECCE IMPAKTHYECKON
NEATEIbHOCTU MO pelIeHUuI0 3aaady. OpraHu4eckoe €IUHCTBO MPAKTUYECKOW M YMCTBEHHOM
NEeATeNbHOCTH YYalllMXCsl Ha ypoKaX MaTeMAaTHUKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTEMATUYECKUX 3HAHUN U YMEHUH.

esun u 3agaumn u3yuyeHusi yueOHoro npeamera «MaremaTuka
[IpuoputeTHbIMU Yyeramu 00ydeHHsl MaTeMaTuke B 7—9 Kiaccax siBISIFOTCS:

= (QopmMupoBaHHE LEHTPAJIBHBIX MareMaTHMYECKHX MOHATUH  (YUCIIO, BEJIMYMHA,
reomerpuueckas Gurypa, nepeMeHHas, GyHKIMs), 00eCIednBaOIINX IPEEMCTBEHHOCTD U
MePCIEeKTUBHOCTh MaTeMaTHYeCKOT0 00pa3oBanus oOydaromuxcs ¢ 3I1P;

= noxaseneHue oOyvaromuxcs c¢ 3[IP Ha pmocTymHOM A7 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTeMaTHKU U OKPYXKAlOIIero MHpa, MOHUMaHUE MAaTEMAaTUKH KaK 4acTh
oO11eil KyIbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE HHTEUIEKTyaJbHBIX M TBOPUECKUX crHocoOHocTei oOywarommuxcs ¢ 3IIP,
[03HABATEJIbHONM AKTUBHOCTH, MCCJEI0BATENbCKUX YMEHUW, KPUTHUUYHOCTU MBIILICHUS,
HMHTEpeca K U3yYEHUI0 MaTeMaTuKH;

= (popmupoBanue GYyHKIHOHATHHONH MaTeMAaTUYECKON IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MIPOSIBIICHUS] MAaTEMaTHMYECKUX TMOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYal[USX U TMPU U3yYEHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (opMyaupoBaTh HX Ha S3bIKE MaTEeMAaTUKH U
co3/1aBaTh MAaT€MaTUYECKUE MOJEINHU, MPUMEHSITh OCBOCHHBIM MareMaTUYeCKHUil ammapar
JUIsL pelIeHus] MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPIPETHUPOBAaThH U OIICHUBATh
MOJTY4E€HHbBIE PE3YbTaThI.

JlocTrxkeHue 3TUX Leei 00ecrednBaeTCs pEelIeHUEM CIEIYIOIUX 3a0ay.:



= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
IUTAHUPOBaHKUE PAOOTHI, OUCK PAMOHAIBHBIX IyTEH €e BBIIOJIHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (JOPMHUPOBATH KaueCTBa, HEOOXOIUMBIE
YeJIOBeKy Ui TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTU4YeCKOM  JEATEIbHOCTU: SCHOCTM U  TOYHOCTU  MBICIM, HHTYWLHUH,
MIPOCTPAaHCTBEHHBIX MPEICTABICHUM, CIOCOOHOCTH K MPEOIOIEHUIO TPYAHOCTEH;

* (opmupoBarh KIIOYEBBIE KOMIETCHIMHM Y4YallUXCSd B paMKax MNPEAMETHOW oOiacTtu
«Maremarrka 1 HHQOPMATHKA;

® pa3BUBaTh MOHATUIHOE MbllLIeHU oOyJaromuxcs ¢ 3I1P;

" OCYIIECTBIATh KOPPEKIHMIO TO3HABAaTeNbHBIX TNporeccoB oOydatommxcs ¢ 3P,
HE0OXOTUMBIX /111 OCBOEHHUS IPOrPaMMHOT0 Marepuaia 1o yaeOHOMY IpeaMeTy;

® [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMU 00pa30BaTeNIbHbIX AE(PHUIIUTOB B OCBOEHUH
MIPEIIECTBYIOLIET0 MPOorpaMMHOro Marepuana y oOyvaromuxcs ¢ 3[IP u HemocraTkoB B
HX MaTeMaTUYECKOM Pa3BUTHUH;

= cdopMupoOBaTh YCTONUMBBIA HHTEPEC yUAIIUXCS K IPEAMETY;

® BBISIBJIATH U pa3BUBaTh MaTEMATUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHBIE JIMHHMH COJEpKaHMS Kypca MareMatuku B 7-9 xknaccax: «Yuema u
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHHUS», «YpaBHEHUS W HEPABEHCTBAY),
«Dyukuuny, «leomerpus» («leomerpuueckue ¢Gurypsl U uX CcBoicTBay, «l3mepeHue
reOMETPUYECKUX BEIMYMH»), «BeposATHOCTH W cTarucTuka». JlaHHbIE JIMHUU pPa3BUBAIOTCS
napajuiesibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOH, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroif, a B TECHOM KOHTakTe M B3auMojeicTBuM. Kpome 3Toro, ux oObenuHsIET JOoruyeckas
COCTABJIAIOIIAsA, TPAAUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHUECKHe
Kypcbl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocylnapcTBEHHOM
00pa3zoBaTeIbHOM CTaHIAPTE OCHOBHOTO 001Iero 00pa3oBaHus TpeOOBaHHE «KYMETh OTIEPUPOBATH
MOHATHUAMHU: OIIpEeNIeHne, akcuoMa, TeopeMa, J0Ka3aTreabCTBO; YMEHUE paclio3HaBaTh HCTUHHbBIE
U JIO)KHBIE BBICKA3bIBAHUS, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKa3bIBAaHUS U
OTpUIIAHUS BBICKa3bIBaHHI» OTHOCHUTCS KO BCEM KypcaM, a (OpMUPOBAHUE JIOTUUECKUX YMEHUI
pacnpezensieTcs o BceM rogaM 00ydeHHsl Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHuUs.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylibTaTaM OCBOCHUS
[IpumepHoil pabouell mporpammbl, pacHpenesi€éHHbIM 0 rojaM OOy4deHHs, CTPYKTypHUPOBAHO
TakuM o0pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BONpPOCaM OO0y4arouiuecs
oOpalaiiuch HEOJHOKPATHO, YTOOBI OBIAJICHHE MAaTEMAaTUYECKUMHU TOHSATHUSMH U HaBBIKAMU
OCYIIECTBIISJIOCh ~ MOCIENOBAaTeIbHO M IMOCTyHareabHO, C  COONIONEHHEM MpUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAIWCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKHX
npeacrasieHuit  oOyuatomuxca ¢ 3IIP, pacumpss u  ymiyonss e€, oOpasys NpouHble
MHOXECTBEHHbIE CBsi3U. OOmme wnenu wu3ydeHus ydeOHoro mpenmera «MaremaTtukay
npencTaniensl B [IpuMepHoii paboueit mporpaMme 0CHOBHOTO 00IIero 00pa3oBaHUsl.

Ocob6enHocTr 0TOOpaA U alalTalliy yueOHOTro MaTepuana o MaTeMaTuKe

OO6yuenue yueObHOMY npeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHMM ONTHUMAJIbHBIX
YCJIOBMH JJI1 YCBOEHUS MPOrpaMMHOro Marepuana oOydatouiumucs ¢ 3I1P. boibiioe BHUMaHue
ynensercs orbopy ydeOHOro marepuana B COOTBETCTBUM C NPUHIMIIOM JOCTYIHOCTH MpHU
COXpaHEHUHU O00Iero 0a30BOT0 YpPOBHsI, KOTOPBIH NOJKEH MO COJAEPKAaHHIO U 00beMy ObITh
allanTUPOBaHHBIM Ui oOyyaromuxcs ¢ 3[IP B coorBeTcTBUM ¢ MX 0cOOBIMU 00Opa30BaTEIbHBIMU
notpebHocTsamMu. Crenyer oOneryuTh OBJIajJeHHE MarepuaioM oOydatomumuca ¢ 3IIP
MIOCPE/ICTBOM €0 JIETAIBHOIO OOBSCHEHUS C CHCTEMAaTHYeCKHMM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKM B MPUMEHEHHM 3HAHWH, MCHOJb3ysd MPUEMBl aKTyadu3aluH (BU3yalbHas OMOpa,
MaMsTKa).



IIpumepHas mnporpaMMa IpeAyCMarpUBaeT BHECCHUE  HEKOTOPBIX  M3MEHEHMIA:
yMeHbIIIeHHEe 00beMa TEOPETUUECKUX CBEJICHUI, BHIHECEHUE OTACIBHBIX TEM WIIH LIEJIbIX Pa3/IeioB
B MaTepHabl s 0030PHOTO, 03HAKOMUTEIIHHOTO U3Y4YEHUSI.

HN3menennst nporpammsel B 7-9 kiaccax

Anzeopa

B o3HakoMHTENBHOM  IUIAHE  PEKOMEHIYETCs  M3ydaTb  CIEAYIOIIME  TEMBI:
«Uppaunonanbuble uucna. JleiictBurensHble uncia», «CpaBHEHUE IEHCTBUTENbHBIX YHCED,
apu(pMeTHYECKHe AEUCTBHS C ACUCTBUTENBHBIMH YHCIaMmn», «HaxoxxaeHue mpuOIMKEHHBIX
3HA4YCHMUM KBAaJApPaTHOTO KOpHs», «Teopema Buera», «PemeHns ypaBHEHHHA TPETbEH M YETBEPTOU
cTeneHeil pa3okeHHeM Ha MHOUTenn», «DyHkuus y =vVx u ee rpaduk», «[lorpemsocts u
TOYHOCTH IPUOITIKEHNA», «UeTHbIe n HeueTHbIe QyHKIUM», «DyHKIHA y=X", « DyHKIH y= ax?,
ee rpaduk m cpoiictBa. I'padmku QyHKIMIA y= ax’ + n n y=a(x-M)?, «YpaBHEHHE C JBYMS
NepeMEeHHbIMU U ero rpapuk», «['paduyeckuil cmnocoOd peleHuss CUCTEMBI ypaBHEHUI,
«300parkeHne uiIeHOB apU(PMETUYECKON U TeOMETPUYECKOW MpPOTrpeccHil TouKaMHM Ha
KOOPJAMHATHOM MJIOCKOCTH. JINHEWHBIN M SKCIOHEHITUAIBHBINA POCT. CII0KHBIE TPOIICHTHI.

Cnenyer yMEHBIINTH KOJIMYECTBO 4YacoB Ha H3ydeHHe TeM: «DopMysbl»,
«Jloka3aTenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHUE C JBYMs HEM3BECTHbIMMW», «I'padux
JIMHEIHOTO ypaBHEHUS C IByMsI IepeMEHHBIMIY, «['paduueckoe perieHue TMHEHHbIX ypaBHEHUN
Y CHCTEM JIMHEHHBIX ypaBHEHUI», «CBOMCTBA KBAIpaTUIHOUN (DYHKITHI.

BricBoOoauBIIMECS Yachkl PEKOMEHAYETCS MCIOJIb30BaTh: Ui JIydlled MpopaboTKu
Haumbojee BaXHBIX TeM Kypca: «PemieHune ypaBHeHui», «PerieHne cucteM ypaBHEHHID,
«CoBMecTHbIE JeicTBUS ¢ poOsimuy, «lIpuMeHeHne cBOWCTB apu(METHUECKOTO KBAJpPaTHOTO
KOPHS»; Ha IOBTOPEHHUE, pellleHre 3aja4, NpeoOpa3oBaHUe BHIPAKEHUH, a TAKXKE HA 3aKpeIlIeHHe
WU3Y4EHHOI'O MaTepraia.

Buabl  fgesitesbHOocTH  oOywawmmxesas ¢ 3IIP, o0ycioBiieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM IOTPEOHOCTAMH H  o0ecleYMBAOIIMEe OCMBICJICHHOEC OCBOCHHE
co/lep;KaHuM 00pa3oBaHus Mo npeaMery «MaTeMmaTuka»

Copepxanue BUIOB JHesTenbHOoCcTH oOyuatoutuxcs ¢ 3P ompenensiercss ux ocoObiMu
o0OpasoBaTesbHBIMU NTOTpeOHOCTAIMHU. [ToMuMo mmpoko ucnosbdyeMbix B OOIT OOO o6mux st
BCEX 00YYaIOIIUXCS BUAOB JCSITEIBHOCTU CIEAYET YCHUJIMTh BHUJIbI IESTEIBHOCTH ClieU(UIHbIC
JUIs JTaHHOW KaTeropuu Jered, oOecrneduBarollie€ OCMBICICHHOE OCBOCHHE COJIep>KaHus
o0pa3oBaHus MO MPEIMETY: YCUIICHUE MPEAMETHO-IIPAKTUUECKOH JAeATEeIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CUCTEM; YepeI0BAaHUE BUJIOB JEATEIbHOCTH, 3a/IEHCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE
CHCTEMBbI; OCBOCHHE MaTepuaa ¢ Oopoi Ha aNrOPUTM; «IIOLIArOBOCTHY B U3YYEHUU MaTepHana;
WCI0JIb30BaHUE JIOTIOTHUTEIBHONW BU3YalbHOU OMOPHI (CXEMBbI, IIa0JIOHBI, OMOPHBIE TaOIHIIbI);
pEUeBO OTYET O MpoLiecce U pe3yabTaTe ACSITeIbHOCTH; BBIMOJTHEHHUE CIICUUATbHBIX 3aJaHH,
o0ecreynBaroInX KOPPEKIHUIO PETYSIUN y4eOHO-TI03HABATENBHON JAeSITENFHOCTH U KOHTPOIIb
cOOCTBEHHOTO pe3yJNbTaTa.

Temartnueckas u TepMuHoJIoTHYecKas Jiekcuka coorsercTeyer OOIT OOO.

s obyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBI paOOTHI C JIEKCUYECKUM
MaTepuanoM Mo npeamMety. [IlpoBoautcs cnenuansHas padoTa 1Mo BBEJACHHUIO B aKTUBHBIHN CJIOBaph
oOyyaronmxcss COOTBETCTBYIOUIEH TepMUHONOTUU. l3ydaemMble TEpMUHBI BBOJSATCS Ha
MOJINCEHCOPHOW OCHOBE, o00s3aTenbHa BU3YallbHAas TOIACPKKA, AITOPUTMBI  pabOTHI C
ONpe/IeJIEHUEM, OTIOPHBIE CXEMBI JIJIs1 aKTyaJIM3alUd TEPMUHOJIOTUH.

PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «AJITEBPA». 7-9 KJIACCbI

Henn u3yyenus yueOHOro Kypca

AnreOpa sBIsieTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOHM IIKOJIBI: OHA OOecreyuBaeT
U3Y4YEHHUE JIPYTUX AMCLMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'YMaHMTAPHOIO IMKIIOB, €&



OCBOEHHME HEOOXOIMMO ISl TPOAOJDKEHHSI 00pa30BaHUs U B MOBCETHEBHOM KM3HU. Pa3ButHe y
oOyyJaromuxcs Hay4YHBIX IIPEACTABICHUI 0 MPOUCXOKICHUU
U CyHIHOCTH anreOpandeckux abCcTpakuuii, crnoco0e OTpakeHHs MaTeMaTHYeCKOW HayKon
SIBJICHUN U nmpouccCcoB B HIpUPOAC U O6H.[€CTB€, poJin MaTEMAaTUYCCKOTO MOZACIIMPOBAHUS B
HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS H
KaueCTB MBIIUICHHUs, HEOOXOJAUMBIX ISl aJanTalid B COBPEMEHHOM ILHM(GPOBOM OOIIECTBE.
N3yuenue anredOpbl ecTeCTBEHHBIM 00pa3oM oOecleyuBaeT pa3BUTHE YMEHHsI HaOIIOIaTh,
CpaBHHBAaTb, HaXOAWUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIIJICHUS, CHOCO6HOCTI/I
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHSI U BBIBOJBI, (POPMYITHPOBATH YTBEPIKICHHSI.
OcBoeHune Kypca ajire0pbl 00€CIeunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS 00YJYarOIUXCsl: OHU
UCIOJIb3YIOT JEIYKTUBHBIE U HHIYKTUBHBIE DPACCYKIEHUS, 00OOLIEHHME M KOHKPETU3AlMIO,
abctparupoBanue u aHaioruto. OOydeHue anrebpe mpeanosaraeT 3HAYUTEIBHBIA OO0BEM
CaMOCTOSITENIbHOM J1eATENbHOCTH O0y4aromuxcsl, MO3TOMY CaMOCTOSITENIbHOE PpEIIeHHE 3aaady
€CTECTBEHHBIM 00pa30M SBJIIETCS peaan3anuei 1e1TeIbHOCTHOTO MPUHIUIA 00yUeHusI.

B cTpykType nporpaMmbl yueGHOTO Kypca «Anredpa» OCHOBHOI IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COACPKATCIbHO-METOJUUCCKUEC JIMHUU: «Yuncna n BBIYMCIICHUS), <<Anre6pquGCKMe
BBIPAKEHU»; «YpaBHEHUs] U HepaBeHCTBa»; «DyHkuuu». Kaxnas w3 3THX colepikaTenbHO-
METOOIUYCCKUX JIMHUA Pa3BUBACTCA Ha MPOTAKCHUU TpéX JIET U3Yy4YCHUA KypcCa, €CTCCTBCHHBIM
o0pa3oM meperieTasch U B3aUMOJCHCTBYS C APYTMMHU €ro JIMHUSAMU. B xozae u3ydeHus kypca
00yyarouMcs MPUXOAUTCS JIOTHUYECKU PacCyX/1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBA3M C¢ 3TUM 1enecoo0pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHHU3BIBAIOIIME BCE OCHOBHBIE pa3Jiebl MaTeMaTHUeCKOro 00pa3oBaHUs U CHOCOOCTBYIOIINE
OBJIAJIEHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOI'O MaTeMaTHYECKOT0 s3bIka. TakuM oOpazom,
MOXHO YTBEpXJaTh, YTO COJEPKATEIBHOW M CTPYKTYPHOH OCOOCHHOCTHIO Kypca «Anredpar
SIBJIIETCS €r0 UHTErPUPOBAHHBIN XapaKTep.

Conepxanve JUHUM «Yucaa W BBIUMCICHUS» CIY)KUT OCHOBOM JUISl JTaJbHEUIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOopMHUPOBAHHUIO YMEHHUSI MOJIH30BATHCS ANTOPUTMAMU, a TaKkKe MPUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOM KM3HU. PazBUTHE MOHSATHUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pPALMOHAIBHBIMH W HUPPAlMOHAIBHBIMU  4YUCIaMH, (OPMUPOBAHUEM
MIPEJICTaBICHUM O IeHCTBUTEIBHOM YHUCIIe. 3aBepLUICHNE OCBOCHHS YUCIOBON JIMHUU OTHECEHO K
cTapuieMy 3BeHY 00IIero 00pa3oBaHuUslL.

Copepxanue naByX aireOpanyecKux JHUHUA — «AsreOpandeckue BBIPAKECHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYHAIOIIUXCS MATEMAaTUYECKOTO
anmnapara, He0OXOAUMOTO JJIsl pelIeHUs 3a/lad MaTeMaTUKU, CMEXKHBIX IPEIMETOB U MPAKTHKO-
OpUEHTHPOBAaHHBIX 3a7ady. B OCHOBHOI mIKONe Y4eOHBIM Marepuan TPYHIUPYETCS BOKPYT
palMoOHaTIbHBIX BBIpAXKEHHUH. AJredpa JEMOHCTPUPYET 3HAaUE€HHWE MATEMaTHKU Kak s3bIKa s
MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIENIel, OMMCAaHMs MPOIECCOB U SIBICHUM pealbHOro Mupa. B
3aaun 00y4yeHus anreOpe BXOIAT TaKkKe JalbHeHlee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HE0OXO0IMMOTO, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca HMHGOPMATUKU, U OBIAJCHHE HABbIKAMU
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne ciMBOIBHBIX (POPM BHOCHUT CBOH crieliMPpHUecKuit
BKJIJ B Pa3BUTHE BOOOpaKEHUS, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Cogepxanue  (QyHKIMOHAIbHO-TpaQUYECKOW JIMHMM  HalEIeHO Ha  TMOJIy4YeHHue
IIKOJIbHUKAMH 3HaHUN O PYHKIHMAX KaK BaXKHEWIEH MaTeMaTH4eCKOW MOJENHU JIJIsl ONMUCAHUS U
HCCIIeIOBAHUS Pa3HO-00pa3HbIX MPOIIECCOB U SBIECHUI B MPUpPOJE U odmiecTBe. M3ydyeHue 3Toro
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIOJIb30BaTh pPa3luYHbIE
BBIPA3UTENbHBIE CPEACTBA S3bIKA MAaTEMaTHKH — CIOBECHBIE, CUMBOJUYECKHE, rpaduuecKue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPECTABICHUI O POJIM MaTEMATHUKH B PA3BUTUH [TUBUIM3AINH U
KYJIBTYPHI.

Mecrto yueOHOro Kypca B y4eOHOM ILJIaHE



CornacHo yueOHOMY MJ1aHy B 7—9 Kiaccax u3y4aercs: yueOHbIi Kypc «Anredpay, KOTOPBIi
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl cojepkaHus: «Yucna ©  BBIYHUCICHUS,
«AnrebpanyecKue BHIPAKEHHS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Y4eOHblil M1aH Ha U3ydeHue anredpsl B 7-9 kinaccax OTBOAMUT HEe MeHee 3 yueOHBIX YacoB
B HEJETIO B TEYCHHE KAXKJOTO roja oOy4deHHs, BCEro 3a TpH rojga obyuenus — He menee 300
y4eOHBIX 4acoB.

COAEPXAHUME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)

7 KJIIACC

Yucna u eviuucnenus

PauuonanbHbIe yncia

JlpoOu OOBIKHOBEHHBIE M JECSITUYHBIE, MEepexoi OT OJHOW (opMmbl 3amucu Apoded K
npyroii. IloHsTHE pallMOHAIBLHOIO YMCIIa, 3alllCh, CPABHEHUE, YIOPSAJOUYMBAHUE PAMOHATIBHBIX
yrcen. Apudmernyeckue ASUCTBUS C pallMOHAJIbHBIMU YKciIaMu. PerieHne 3anad U3 peaibHON
MPaKTUKHU HA YaCTH, HA ApOOH.

Crenenp ¢ HaTypaJlbHbIM IOKa3aTeJIeM: OIpe/eeHne, NpeoOpa3oBaHUe BBIpAKEHUH Ha
OCHOBE OMPEIETICHNUS, 3aIHCh OOJIBIINX YHCEL.

[IpoueHTsl, 3anuch NPOLIEHTOB B BUE ApoOu U ApoOU B BUE MPOLEHTOB. Tpu OCHOBHBIE
3a/1auM Ha MPOLIEHTHI, pelIeHUE 3a/1a4 U3 PeabHON MPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

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

Anzedpauueckue svlparxcenus

[TepemenHble, YMCIOBOE 3HAYEHHE BBIPAXEHUS C NepeMeHHO#. JlomycThumble 3HAYECHUS
nepeMeHHbIX. [IpencraBiaeHe 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJE GopMyiibl. Borancnenus
o ¢opmysam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO paBHbIC BBIpAXKEHUs, MpaBuIiIa
peoOpa3oBaHus CyMM U MPOU3BEICHUMN, MpaBUia PacKphITUs CKOOOK M MPUBEIEHUS MOJ0OHBIX
CJIaraeMbIXx.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM.

OpnHouneHbl 1 MHOrowieHsl. CreneHb MHOTOWwlIeHa. ClloKeHUe, BBIYMTaHUE, YMHOKEHHE
MHOTO4JIEHOB. POpMyIbl COKpAIlEHHOTO YMHOXKEHHMsI: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

Ypasnenusn

VYpaBHeHHEe, KOPEHb YpaBHEHUS, MMpaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PABHOCUIHLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO0 KOPHEH JIMHEHHOIo YpaBHEHU,
peuieHue JNUHENHBIX ypaBHeHHMM. CocCTaBieHHE YpPaBHEHUW M0 YCIOBUIO 3ajaud. PeuieHue
TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUH.

Jlunetinoe ypaenenue ¢ 06yms nepemennviMu u e2o zpagux’. Cucrema JIByX JHHENHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PemieHue cucreM ypaBHEHHMH crocoOOM MOJCTaHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunata Touku Ha npsmMoil. UMcoBblE NPOMEXYTKH. PaccTosHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyroneHas cuctema koopauHat, ocu Ox u Oy. Abcmucca U opAMHATa TOYKH Ha
KOOPJMHATHOM mockocTH. [lpumepsl rpadukoB, 3amaHHbIX ¢opmyiaamu. UteHue rpadukos
peaJIbHBIX 3aBUCUMOCTEN.




[onstue Gynkimu. I'paduk ¢pynkipm. CoiictBa GyHkumil. Jluneitnas pynkuus, e€ rpaduk.
I'paduk dyukimu Yy = KX + b. I paguueckoe pewenue nuneiinvlx ypasHenuti u CUcCmem JTUHelHbIX
VpAagHeHU.

8 KVIACC
Yucna u eviuucnenus
KBanparublit kopenb u3 uucina. [louamue 06 uppayuonanrbHom yucie. /lecamuunule
npubaudCerus uppayuoranrbHulx yucen. CBoMCTBa apupMETHIECKUX KBAIPATHBIX KOPHEH 1 UX
MIPUMEHEHHE K TPE0OPa30BAHNIO YNCIIOBBIX BBIPKEHUM U BBIUUCICHUSIM. /Jelicmeumenshbie
yucna.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anzebpauueckue 6blparx;ceHus

KBagpartHbiii TpEXUIeH; pa3ioxKEHUE KBAAPATHOTO TPEXUWICHA HA MHOKUTEIH.

AnreOpanveckas ApoO6s. OCHOBHOE CBOWMCTBO anreOpanueckoit apobu. ClioxeHue,
BBEIYMTAHWUE, YMHOXKEHUE, JelIeHUEe alnreOpanmdeckux apoOei. ParmoHanbHbIe BRIPAKCHHUS U HX
npeoOpa3oBaHHUe.

Ypaenenusn u nepagencmea

KBagparHoe ypaBHeHue, (QopMysna KOpHeW KBaJpaTHOTO ypaBHeHUs. Teopema Buema.
Pemenne ypaBHeHMi, CBOIMIIMUXCA K JMHEWHBIM H  KBaapaTtHeIM. [Ipocteiimue mpoOHO-
panoHANBEHBIC YPaBHEHUSL.

I'pagpuueckas unmepnpemayus ypasHenuii ¢ 08yMs NepemMeHHbIMU U CUCTEM JIUHEUHbIX
ypasnenuii ¢ 08ymsa nepemenHvimuy. [IpuMepsl pelieHns CUCTEM HETMHEWHBIX YPaBHEHUH € IBYMSI
MePEeMECHHBIMHU.

Pemrenne TeKCTOBBIX 3a1a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dynkyuu

[Tonsarue dhyakuun. O6GmMacTh onpeneeHrs 1 MHOXKECTBO 3HadeHUH (GyHKIHH. CriocoObl
3aaHus QyHKITUH.

I'padux ¢ynknuu. Urtenue cBoiictB ¢GyHKIuU mo e€ rpaduxy. Ilpumepsl rpadukos
(GYHKIHH, 0TpaXKaroUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX

rpapuku. @yukuuy = X2,y = X3,y = x, Yy :S. I'paghuuecroe pewenue ypasnuenuii u cucmem

VPaBHEeHUl.

9 KJIACC

Yucna u evivucienus

JlelicTBUTEIbHBIE YHCIA

PanvioHanbHbIC YUCA, UppayuoHaIvbHble YUCIA, KOHEUHble U OeCKOHeuHble 0eCAmu4Hble
opodu. Muooicecmso OelicmeumenvbHulX uucel, Oelucmeumenvhvle 4Ucia KAk OecKoHeuHbvle
oecamuunvie Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexcoy  MHOMCECMEOM
OeticmeumenbHulX Yucesl U KOOPOUHAMHOU NPIMOLL.

CpasHenue OelicmeumenvHblx yucel, apugpmemudeckue Oelucmsaus ¢ OeticmeumenbHulMU
YUCTIAMU.

N3mepenus, npudaukeHns, OLEeHKH

Pa3mepbl 00BEKTOB OKPYKAIOLIErO0 MHpPA, ATUTENBHOCTH MPOIIECCOB B OKPYXKAIOIIEM
MHUpE.

[Mpubnmmk€HHOe 3HAYEHHE BEIMYMHBI, TOYHOCTH NpuOIMkeHus. OKpyrieHHe 4Yucel.
[Tpukuaka u oreHKa pe3yabTaToOB BHIYHCICHUN.



Ypasnenus u nepasencmea

YpaBHeHHd ¢ OJHOI NTepeMeHHOI

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJAIIMXCSA K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHHE. [Ipumepvl peuwienus ypasHeHul mpemoveil u Yemseépmori cmeneHell
DPasnodceHuem Ha MHOMCUMeNnu.

Pemenne npoOHO-paiMOHANBHBIX YPAaBHEHHH.

Pemenne TeKCTOBBIX 3a71au aNreOpandeckumM METOJOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMS NEpEMEHHBIMH U ero rpaduk. PemeHue cucteMm IOBYX JTHHEWHBIX
YpPAaBHEHUN C JBYMs IIEPEMEHHBIMH. PemieHue cucrem IByX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOH creneHu. I'paduyueckas WHTEpHpeTausl CHCTEMbl YpaBHEHUN ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue cucTeM JIMHEHWHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparneie HepaBeHcTBa. ['paduueckas wHTEpmperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

Dyukyuu

KBampatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGona, KoOpauHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

I'paduku GyHKIWMIA: y = kx, y = kx + b, y = X,
y = x,y = SI/II/IX CBOIiCTBA.

Yucnoevle nocneooeameibHOCHU

OnpenesieHue U cocoObl 3aJaHUS YMCJIOBBIX MOCIEA0BATEIbLHOCTEN

[ToHsiTHE YMCIOBOI MOCIEIOBATEIIBHOCTH. 3aJaHUE MTOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WIeHa.

Apudpmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

ApubmMernueckass ©  TreoMmeTpuueckas  mporpeccuu.  Dopmyiasl N-TO  4ieHa
apru(pMETUYECKON U TEOMETPUUIECKON ITPOTPECCHIA, CYMMBI TIEPBBIX N WICHOB.

H300padsicenue unenos apughmemuueckol u 2eomMempudeckol npospeccuii. moukamu Ha
KOOpOuHammou niockocmu. Jlunetinolil u 3xkcnonenyuanvHul pocm. Crodichvle npoyeHmsi.

KoHTpoJbHO-N3MepHuTeIbHbIE MATEPHAJBI

[IpoBeneHne OLEHKH MOCTHIKEHUW TUIAHHPYEMBIX PE3yJbTaTOB OCBOCHHUS YYEOHOTO
mpeaMeTa MpoBOIUTCS B opMe TEKYILEro U pyOeKHOTO KOHTPOJIS B BUJIE: KOHTPOJIbHBIE pabOTHI,
CaMOCTOSITCNIbHBIC pabOTHI, 3a4eThl, MaTEMaTUYECKHUE JUKTAHTBI, MPAKTHYCCKUE paOOTHI,
MMCHEMEHHBIN OTBET 10 UH/IMBU/IyaTbHBIM KapTOUKaM-33JaHUSM, TECTHPOBAHHE.

Jna oOyuatouuxcs ¢ 3IIP Bo3MoOXHO u3MeHeHHE (GOPMYIHPOBKH 3aJaHUNl Ha
«TIOIIATOBYIO»,  aanTali0 MpeiaraeMoro oOydarolmemMycss TecTOBOro (KOHTPOJIBHO-
OIICHOYHOI'0) MaTepuaia: HCIOJb30BAHHE YCTHBIX W IMUCBMEHHBIX WHCTPYKIUM, YIPOIIEHHE
JUIMHHBIX CJIOXHBIX (OPMYITHPOBOK MHCTPYKIIMH, pelleHrne C OMOpOi Ha alropuT™, obpaserl,
MCIO0JIb30BaHKE CIIPABOYHON WH(pOpMAIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI:



MOTHBaLMs K OOyYeHHMIO MaTeMaTHKe M LEeJICHANPABICHHOW I03HABaTEIbHOMN
NESITEIbHOCTH;

MIOBBIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTHYECKYIO JEATEIbHOCTb,
TpeOYIOIIYI0 MaTeMaTHYECKUX 3HAaHU, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIIOACH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEHCTBOBATH B
OTCYTCTBHE FapaHTHH yCIIeXa;

ciocoOHOcTh oOydaromuxcsi ¢ 3[IP k oco3HaHmio cBOMX AE(DUIIMTOB U TPOSBICHUE
CTPEMJIEHUS K UX [IPEOIOJICHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHKHMBIE LIEIIH;

YMEHHE pa3inyaTh yueOHbIE CUTYalluH, B KOTOPBIX MOYKHO J€MCTBOBATH CAMOCTOSITENBHO,
U CHUTyallud, TJE CIJEAYyeT BOCIOJb30BAThCS CIPABOYHOH HMHPOpPMAIUEH WM JIpYruMu
BCIIOMOTaTEJbHBIMU CPEACTBAMY;

CIOCOOHOCTh NEPEHOCUTD MOJTYUEHHBIE B X0/1€ 00YUEHHSI 3HAHUS B AKTYAJIbHYIO CUTYAIIHUIO
(Ipu peleHuy JKUTEHCKUX 3a/1a4, TPEOYIOIINX MaTeMaTUUECKUX 3HaHU);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX U ITPABUIIaX IPOBEIEHUS IPOMEKYTOUHON
¥ UTOTOBOM aTTECTaIlUH;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOM rPpaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHbIMU yueOHbIMU NOZHABAM EIbHBIMU OCUCH BUAMU:

YCTaHABJIMBATh MNPUYUHHO-CICACTBCHHBIC CBA3HM B XOAC€C YCBOCHHA MATEMATUYCCKOI'O
MaTepHana;

BBISIBJISITH IC(PHUITUT JAHHBIX, HEOOXOIUMBIX TSI PEIICHUS TTOCTaBICHHOM 3a/1a4H;

C TIOMOIIBIO YUUTENISI BBIOUPATh CIIOCO0O PEIICHHS MaTeMaTHYECKOU 3a1aun (CpaBHUBATh
BO3MOJKHBIC BAPUAHTHI PEIICHHS);

MPUMEHATh U TIPeoOpa30BhIBATh 3HAKH W CHMBOJIBI B XOJIC PEUICHHS MaTEeMaTHYEeCKUX
3ajay;

yCTaHaBIIMBaTh KCKOMOE U TJAHHOE TIPU PEIICHINH MAaTeMAaTHIEeCKOH 3a/1a9u;

MOHUMATh U UHTEPIPETHPOBATH HHOOPMAIIHIO PA3THYHBIX BUIOB U (OPM IPEICTABICHHUS;

WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 TpapUUECKUMH CXeMaMHu;

3P PEKTHBHO 3alIOMUHATH U CHCTEMATU3HPOBATh HH()OPMAIHIO.

MOHMMAaTh MW HCIOJB30BaTh MAaTEMATHYECKHE CPEJICTBA HATMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIHIIBI, CXEMBI U JIP.) U WILTIOCTPAIMH, UHTEPIPETAIINHU, apT'yMCHTAIHH.

Ognadenue yHugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCIBUAMU:

OpPraHu30BBIBATh YYEOHOE COTPYIHHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM H
CBEPCTHHKAMH B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOUTh OOIIHE CrIOCOOBI pabOThI; pabOTaTh B TPYIIIE: HAXOIUTh
oOriiee perieHre 1 pa3periaTh KOHQJIMKTHI Ha OCHOBE COTJIACOBAHMS TIO3UIUI U y4ETa HHTEPECOB;
ciymarh naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAMBATh CBOE MHCHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJIMYUU PAa3HBIX TOYEK 3PCHUS U
paspeniatb KOHQJIMKTHI HA OCHOBE y4éTa HHTEPECOB U MO3UIIHIA BCEX YIACTHUKOB;

apryMEHTHUPOBATh CBOIO TO3HIIMIO U KOOPAMHHUPOBATh €€ C MO3UIUSAMHU MApTHEPOB B
COTPYIHHYECTBE MIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM IEATEIHHOCTH;

BBITIONHATH CBOIO 4acThb palOThI, JOCTHTaTh KAauyeCTBEHHOTO pe3yibTara W
KOOPJIUHUPOBATH CBOU JCHCTBUS C IPYTUMHU YJIeHAMU KOMaH/IbI;

OIICHUBATh KAUYECTBO CBOETO BKJIaJa B OOLIUI POIYKT.

Osnadenue ynugepcaibHoIMu y4eOHbIMU PECYTAMUBHBIMU OCUCM BUAMU:

CTaBUTh IIeNIM, BBIOMpPATh ¥ CO3[aBaTh AQITOPUTMBI JJS  peIIeHUs Yy4eOHBIX
MaTeMaTHYEeCKHUX MPoOIeM;

IUIAHUPOBATh W OCYIIECTBIATH JIEATEIbHOCTh, HAIPABJICHHYIO Ha peElIeHHe 3a7ad
HCCIIEIOBATENIBCKOTO XapaKTepa.



dbopMmynmupoBaTh M yIEp)KHMBAaTh  Yy4eOHYIO  3adady, COCTaBIATh IUIAH U
MOCJIeI0BAaTEIbHOCTD JCHCTBHIA;

OCYIIECTBIISATh KOHTPOJIb 110 00pa3ily 1 BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI,

KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUEOHOU MaTeMAaTUUECKOM JIeATebHOCTH;

aJICKBaTHO OIIEHUBATh MPABUIHLHOCTH WITM OIIMOOYHOCTH BBITIOJIHEHUS yUeOHOU 3a1a4u, e€
O0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHHUS;

CJIMYaTh CIOCco0 JICUCTBUS M €T0 PEe3y/IbTaT C 33JaHHBIM 3TAJIOHOM C IEJTbI0 OOHAPYKEHUS
OTKJIOHCHHMH M OTJIWYMI OT 3TajJOHA.

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MIPH PEIICHUN YICOHOM 3a/1a4u;

MMOHUMATh TPUYUHBL, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIi pe3yiabTaT
NS TEILHOCTH, OMPEACIIATh MO3UTUBHBIC U3MEHEHHS W HaIpaBJICHUs, TPEOyIONINe AabHEHUIIeH
paboTh;

peryaupoBaTh CIIOCOO BBIPAYKEHUS SMOITUH.

NPEAMETHBIE PE3YJIbTATBI

Pe3ynbratel ocBoeHus yueOHoro npeameta «MaTemaTrka (BKItoUas anredpy, reoMeTpuio,
BEPOSITHOCTh M CTAaTUCTHUKY)», pAclpeieieHHble MO rojamM o0ydeHus, (popMyIupyroTcs Mo
MPUHIMITY 100aBIE€HUS HOBBIX PE3YyIbTaTOB OT TroJia K rojly, YK€ Ha3BaHHBbIE B IPEIbIIYIIUX
rojax MO3MUIMM, KaK MPaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3y/bTaThl
OYEepeIHOrO0 ro/ia Mo YMOJYAHUIO BKIIIOYAIOT PE3YJIbTAThI MIPEIbIAYILINX JIET).

IIJIAHUPYEMBIE TPEAMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN

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

OcBoeHnne y4yeOHOTOo Kypca «AnredOpa» Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHS
JOJDKHO 00€CTIeUunBaTh IOCTH)KEHUE CIIEIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KJIIACC

Yucna u evluucnenusn

BoinonHsATh, coderas yCTHbIE M MUChbMEHHbIE NPUEMBI, apupMeTHUYEeCKUe ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4yeHHs] YMCIOBBIX BBIPAKEHUN; MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpuEMBbl  BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHHM, COAEp)KAlIMX OOBIKHOBEHHbIE U
JECSITUYHBIE IPOOU.

[lepexomuth OT OJHOI (OPMBI 3aMKCH YUCEN K APYroil (mpeoOpa3oBbIBaTh JNECATHYHYIO
IpoOb B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO ApoOb). CpaBHUBATh U YHOPSAIOUMBATH
paloHaIbHbIC YHCTIA.

OxpyriATh yncia.

BoInoNHATE NPUKHUAKY U OLIEHKY pe3yJbTaTa BHIYMCICHUHN, OLEHKY 3HAYEHUI YMCIOBBIX
BBIPaXKCHUM.

BoinonHATh AWCTBUSI CO CTENEHAMH C HATypalbHBIMHU TOKa3aTelsMu (C OMOpoil Ha
CIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsITh MPU3HAKK JEIUMOCTH, pa3jokKeHHe Ha MHOKUTEIH HAaTypalbHbBIX YHCET.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3aaud, CBS3aHHBIE C OTHOILIEHUEM
BEJIMYHH, IPOTIOPLHUOHAIBHOCTHIO BEJIMYHH, MTPOIIEHTAMH; HHTEPIIPETUPOBATH PE3YIIbTAThI PEIICHUS
3a7a4 ¢ y4€TOM OTpaHUYCHUI, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHBAEMbIX 0OBEKTOB.

Ancebpauueckue vlparxcenus

OpueHTHpOBaThCS B TMOHSATUSX U OMEPUPOBATH Ha 0a30BOM YpOBHE anreOpanmuecKoit
TEPMHUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHns OyKBEHHBIX BRIPOKEHUN NIPU 33JaHHBIX 3HAYCHUSAX TIEPEMEHHBIX.

BrimonHATE peoOpa3oBaHusl IEIOT0 BRIPAKESHHS] B MHOTOWIEH MPUBEICHUEM TT0I00HBIX



CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOXKXEHHE OJHOWICHA HAa MHOTOWIEH M MHOIOYICHAa Ha MHOIOYJICH,
OpUMEHATh (OPMYJIBI KBaJpaTa CyMMbl W KBajpara pa3HOCTH (C OMOpOi Ha CIPaBOYHYIO
nH(OPMALIHIO).

OcymiecTBiIATh pa3iioKEHUE MHOTOWIEHOB HAa MHOXXMTEIU C IOMOILBIO BBIHECEHUS 32
CKOOKHM 0OIIero MHOKHTENS, TPYNIHPOBKH ClIaraeMbIX, MPUMEHEHUs (OPMYN COKPAIIEHHOTO
YMHOKEHHS (C OTIOPO¥ Ha CIPAaBOYHYIO HH(POPMAIIUIO).

[IpumensTe mpeoOpa3oBaHWsS MHOTOWICHOB ISl pEIICHHs pPa3lMYHbIX 3a1ad W3
MAaTE€MAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN PAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU [TOKA3aTESIMU JIJIs1 IPeoOpa3oBaHus
BBIPKEHUH (C OTMOPOH Ha CIPABOYHYIO HHPOPMAIIHUIO).

Ypaeénenus u nepasencmea

Pemate nuHelHbIe ypaBHEHUS ¢ OJHOW MEPEMEHHOW, MPUMEHSS MpaBuja MEPEXojia OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsATh, SBISIETCS JIM YHUCIO KOpPHEM
YPaBHEHUS.

Nwmets npencraBienre o rpaguueckux METOAax MpU PELIEHUU JIMHEHHBIX ypaBHEHUH U
UX CUCTEM.

[ToaOupats mpuMepsl Map YKces, ABISIOIUXCS PEeIeHHEM JIMHEHHOTO YpaBHEHUS C IBYMSI
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHON IIJIOCKOCTH TpaduK JHUHEHHOTO YypaBHEHHS C JBYMs
MIEPEMEHHBIMU; MOJIb3YICh IPaQUKOM, IPUBOIUTEH IPUMEPHI PELLICHUS YPABHEHHUSL.

Pematp cucrembl ABYX JMHEWHBIX ypaBHEHHH ¢ JBYMSI MEpEMEHHBIMHU, B TOM 4YHCIIE
rpaduyecku (c Onopoil Ha aANTOPUTM Y4eOHBIX JIeHCTBUM).

CoctaBisaTh (1ociie COBMECTHOTO aHajIN3a) U peliaTh JUHEHHOE YpaBHEHUE UIH CUCTEMY
JIMHEWHBIX YPaBHEHHUU MO YCIIOBMIO 3a/1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYEHHBIA pe3ynbTar.

Koopounamut u cpagpuxu. Oynxkyuu

N3obOpaxaTe HAa KOOPAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, WHTEPBAJIbl; 3alMChIBATh YHUCIOBBIE IIPOMEXKYTKHM Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAMHATaMm; CTPOMTH
rpaduku muHeiHbIX GyHkimii. Crpouts rpaduk Gynknun y = KX + b.

OnuceiBaTh C MOMOIIBI0 (PYHKIMHA H3BECTHHIE 3aBHCHUMOCTH MEXAY BEIUYMHAMHU (10
ITOPUTMY Y4EOHBIX JEMCTBHII): CKOPOCTh, BpEMSs, PaCCTOSHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTH;
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThl.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumatsp rpadudeckuii cnoco0 NMpeaCTaBICHUs U aHaidu3a WHGOpPMAIUU; U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAdUKOB PEeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIIACC

Yucna u évluucienusn

Hcnonp30BaTh HayanbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBHUTENBHBIX YHCEN IS
CpPaBHEHHMS, OKPYTJICHHS M BBIYMCICHUI; M300pa)xkaTh [EHCTBUTENbHbIE YHCIa TOYKAaMU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsaTh MOHATHE apUPMETHUUECKOTO KBAAPATHOTO KOPHS; HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YSI IPH HEOOXOAUMOCTH KAIbKYISITOP; BBIMOIHATH MIPOCTEHIIINE TpeoOpazoBaHus
BBIpAXKEHUH, COJIEpKAILUX KBAaIpaTHbIE KOPHU, UCIIOJb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIBI0 JECATUYHBIX ApOOeh H
creneHei yucna 10.

Anzebpauueckue vlparcenusn

[IpuMeHsATh TOHATHE CTENEeHH C IEeTbIM IOKa3aTeleM, BBIMOJHATh MPeoO0pa3oBaHUs



BBIPAKEHUH, COAEP)KALMX CTENEHU C LIEJbIM IOKa3aTeneM (C HCIOJIb30BAHHEM CIPAaBOYHOMN
uHpOpMaIIUN).

BBINOIHATE HECIOKHBIE TOKIECTBEHHBIE TPE0OpPa30BaHUs pAllHOHATLHBIX BHIPAKEHHIA Ha
OCHOBE ITPaBWJI ICHCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMHu JpooOsMu.

PacknanpiBaTh KBaJpaTHBIA TPEXUICH HA MHOKUATEIIH.

[IpumensTe mpeoOpa3oBaHUsT BBIPAKCHUNA JUISI PEIICHWS pPAa3MUYHBIX 3a1ad W3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEATIbHOM NMPAKTUKH.

Ypasnenusn u nepasencmea

Pemars sMHeliHBIE, KBaJpaTHbIE YypaBHEHHsS (C HCIIOJIb30BAHMEM CIIPABOYHOM
nHpOpMAINY) U PAlMOHAJbHBIC YPaBHEHUS, CBOJSIIMECS K HUM, CUCTEMbI JIBYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBOoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM UHUCIE C
MpUMEHEHHEM I'pauyecKuX MpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CHUCTEMA
YpaBHEHUH pEILIeHUs], €CIIM UMEET, TO CKOJIBKO, U Tp.) C ONOPOI Ha aNrOPUTM y4eOHBIX IEHCTBUH.

[lepexonuTe OT cioBecHOW (GOPMYIMPOBKU 337auM K €€ anredpanyeckod MOJEIH C
MOMOIIBI0 COCTaBJCHHSA YPaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIpPETUpPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4YEHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKH; pellaTh JUHEIHbIE
HEpaBeHCTBA C OJHON NEPEeMEHHON M WX CHUCTEMbl; JaBaTh TI'papUUECKy0 HIUTIOCTPAIIIO
MHO>KECTBA PEIlIEHN HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBaTh Ha 0a30BOM YypOBHE (PYHKUIHMOHAIbHBIE TMOHATUS M S3BIK (TEPMMHBI,
CUMBOJIMYECKHE 00O03HAYCHMS); ONMPENCISITh 3HaueHWe (PYHKIMHM TIO 3HAYEHUIO apTryMEHTa;
OTIpeNIeNIsATh CBOMCTBA (PYHKIMH TIO €€ TpaduKy.

5
ONMCBIBATH CBOMCTBA 4HMCIOBOM (QyHKIMH 10 €€ rpaduky (Ipu HEOoOXOAUMOCTU C
HaMpaBJsIOIIEH TOMOLIBIO).

Crtpouth TpadHKH >IeMEHTapHBIX (GyHKIMI Buga , Y = X4, Yy = X3,y =+/x , y=

9 KJIACC

Yucna u evluucienus

CpaBHUBATh ¥ YIIOPAA0YMBATH PAMOHAIBHbBIC U UPPALIMOHAIBHBIC YKCIIA.

BeimosiHsTh aprdmMeTrdeckue ASHCTBUS ¢ PAllMOHAILHBIMHU YHCIIAMH, COYETasi YCTHBIC
MUCbMEHHBIC TIPUEMBI, BHITIOIHSAThH BHIYUCICHUS C UPPATHOHATbHBIMU YHCIIAMH.

Haxoauth 3Ha4YeHHsI CTETEHEH ¢ [EIBIMH MOKA3aTe/IIMU M KOPHEH; BBIYHCIISATh 3HAUCHHS
YHCIIOBBIX BBIPAKCHHUH.

OKpyriasTh JCHCTBUTEIbHBIC YHCIA, BBIMOJHATh MPUKHIKY pE3yJbTaTa BBIYHCICHHH,
OLIEHKY YHCIIOBBIX BBIPAXKEHHIA.

Ypasnenusn u nepasencmea

Pemars quHelHbIC M KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HUM, TIPOCTEHIIIIE
JPOOHO-PAIIMOHAIBHBIC YPABHCHHSL.

Pemath mpocreiiiiie CHCTEMbl IBYX JHHEHHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMH U
CHCTEMBI JIBYX YPAaBHEHHIA, B KOTOPBIX OJIHO YPAaBHCHUE HE SBISETCS JTMHEWHBIM (110 BU3yaJIbHOM
oriope).

Pemrate mpocTelinine TEKCTOBBIC 3alaud  aireOpandeckuM CIOCOOOM C  TMOMOIIBIO
COCTABJICHUS YPAaBHEHHUSI MM CUCTEMBI JIByX YPaBHEHUH C ABYMSI IEPEMEHHBIMHU.

[TpoBoAUTE MpOCTEHININE UCCIACTIOBAHNS YPABHEHHUI U CUCTEM YPaBHEHHM, B TOM YHUCIIE C
MPUMEHEHHEM TpagUUECKHX MPEICTaBIeHIH (YCTaHABIMBATh, MMEET JIM YPABHEHUE UITH CUCTEMa
yYpaBHCHUH PELICHHMS, €CITH UMEET, TO CKOJILKO, U TIp.).

Pemrate nHHElHHBIE HEPaBEHCTBA, KBAJPAaTHBIC HEPABEHCTBA, M300pakaTh PpEIICHUE
HEPaBEHCTB HA YHUCJIOBOW MPSIMO#, 3aITUCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.



Pemath cHCTEeMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM IMPSIMOI,
3aMKChIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcrionp30BaTh HEPABEHCTBA NP PELUICHUU PAa3JIMYHbBIX 33/1a4.

Dyukuyuu

Pacrio3HaBate (QyHKIMHM M3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOJIOKCHUE
Ha KOOPAMHATHOM IIOCKOCTH rpadukoB Gpynkumii Buaa: y = kx, y =kx +b, , y =ax? + bx +c, y =

k . . .
Xy = Vx,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH K03 (PHUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKIIHH.

Ctpouth 1 u300paXkaTh CXEMaTHUECKH TPaPUKH KBAJPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaJApaTHYHBIX (DYHKIMIA MO UX TpaduKaMm.

PacnoznaBath  KkBazpaTHMuHyl0 (QyHKUMIO 10 (opmyne, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKHU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacnio3znaBath apupMeTH4ECKyI0 U F€OMETPHUUECKYIO MPOTPECCUU MPHU Pa3HbIX criocolax
3aJJaHHUs.

BbInoyHATE BBIYMCIEHUS C WCIOJIb30BaHUEM (opMyn N-ro ujeHa apudmerudeckol u
reOMETPUYECKON TMporpeccui, CyMMbl TMEpBbIX N UJIEHOB (C OMOpPOH Ha CHPaBOYHYIO
nH(pOpMaITHIO).

Pemats 3aaun, CBA3aHHbIE C YUCIOBBIMH MOCIIEOBATEILHOCTSIMHU, B TOM YHCIIE 33/1a4H U3
peasbHOM JKM3HH (C UCTOIb30BAHUEM KaIbKYISATOPA, HUPPOBBIX TEXHOJIOTUI)









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

Tematuueckoe IIJTAaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJMMBIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0r0 Kypca

«Anrebpa» ananTUPOBAaHHOW OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHuUs
00y4aromuxcs ¢ 3a1epAKKON ICUXUYECKOT0 Pa3BUTHSI, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOLIUM pa3feiaoM padoueit
porpaMmsbl yueOHOro Kypca «Anredpa» o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'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
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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
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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.

Jluneiinoe ypagnenue ¢ 08yMs NnepemMeHHbIMU U €20 2PAGUK.
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 n KBanpatHslit KopeHb u3 uucina. [lonamue 06 uppayuonanrvrnom | PopmMyaupoBaTh onpeeaeHUe KBaJpaTHOTO KOPHSA M3 4HCIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHUECKOTo KBaJPaTHOTO KOPHS HpU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpasnenue delicmeumenbhslx yucei. |BU3yaabHON OMOPOH.
KOPHH ApudmeTrueckuil KBaJpaTHbIN KOPEHb. IIpumeHATH onepanuio M3BICYEHUS KBAJpaTHOTO 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 KOpHEN KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anucpiBaTh (opmysay KopHEH KBaApaTHOTO YypaBHEHUS;

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.

IIpumensmoe  meopemy  Buema 0na  peuieHus 3a0ay
(c ucnonvzosanuem obpazya).

Pemate TekcTOBBIE 3agauMm  anreOpanyeckuM CIOCOOOM:
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
I'pagpuueckas  ummepnpemayus  ypasHenwus ¢  O08yMs|ypPaBHEHHSM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
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.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus c OSyM}l NEePEMERHbIMU U cUCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
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
Oyaxmuu y = X%,y = x5,y = Vx, y = "; epaghuueckoe
peuienue ypasHeHull u Cucmem ypaeHeHuil.

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, Yy = 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

yucjia

beckoHeuHvle decsimuunvle OpodU. B3aumno 00Ho3HAYHOE

4acoB)
Yucna n PannonanbeHble uyucna, uppayuonanvbHvle uucia, KoHeuuvie u|Pa3BUBaTHL MpeICTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHHSI. beckoneuHvle oecsimuymble opoou. Mmnooicecmeo | HaTypadbHBIX YUCEN 10 MHOKECTBA ICUCTBUTEIbHBIX YHCEIL.
JlelicTBUTEIbHDBIE | OelicmBUmenvusblx uucen,  OelicmeumenvHvle yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEACTABIICHUSA

JEHCTBUTEIIFHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOMN I[pO6I/I,




(9w

coomeemcmeue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YlUce]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOII.

Cpasnenue  Oelicm8UMENbHLIX — YUcel,  apu@memuyecKue
oeticmeus ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOYHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA Pe3yIbTaTOB
BBIUHCIICHUH.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALIMOHATIBHBIX YUCE.

3anucvieams, CcpagHueamo u ynopaoouueamp
OeticmeumensvHhvle YUcda.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTyecKkre [eiiCTBUS C paUMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUs CTEIEHEN C UEIbIMU IMOKA3aTesAMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTh JIEHCTBUTEIHHBIE YKCIIA, BBIMOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.

YpaBHeHus JIuneliHoe ypaBHeHuUe. Penienne ypaBHEHNH, CBOIIIUXCS K OcBauBarh, 3allOMMHATL W NPHUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHenue. Pemienue ypaBHEHUH, CBOISIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha aNroOpuTM Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOI Ilpumepvr  pewenus ypasnenuti mpemveu u uemeépmoti | PacmosnaBathb 1einble U ApoOHbIE YpaBHEHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. Pemiate JiMHeliHble W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenue npoOGHO-paliOHANIBHBIX YPABHEHUN. CBOJSIIMECS K HHM, HpocTeiue ApoOHO-palliOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUS.
IIpensiaraTh BO3MOXHBIE CIIOCOOBI PEIICHNs TEKCTOBBIX 3aiad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/aud  Pa3HbBIMU
crioco0amu.
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 YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eoMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiil u 9KCNOHEHYUATbHBLU POCIN.

Cnooicnbie npoyenmai.

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.
H306paofcamb yjeHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMeEpHI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHe B apu(pMeTHYECKOU
IPOrPECCUH, B TEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams




coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSIMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHM
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamyp 3a0auu na cnodchvie npoyenmol, 6 MOM Yucie 3a0auu
U3 peanbHou NPAKMuKU (C UCNONb308AHUEM KATbKYIAMOPA).
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-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe, 7 kiacc/ Makaperae FO.H., Munmatok H.I'., Hemko K.U. u
np.; nox penakmueit TemsikoBekoro C.A., AKIIMOHEPHOE OOIIIECTBO
«M3parenscTBO «lIpocBenieHne

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIl ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepaborannoe, 8 kinacc/ MaxkaperueB FO.H., Munatok H.I'., Hemkor K.W. u
np.; non penakmueit TensikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBenienne»

* MaTtemartuka. Anrebpa: 9-it kiacc: 6a30BbIl ypOBEeHb: yUeOHHK; 15-¢ uznanue,
nepepaborannoe, 9 knacc/ MaxkaperueB FO.H., Munatok H.I'., Hemkor K.W. u
np.; nox penakmnueit TemsikoBekoro C.A., AKIIMOHEPHOE O0IIECTBO

«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

Mertoaudeckue pekoMeHaanuu. 7-9 kiaccol (k yaueoruky MakapsraeBa 1O, H.
uap.)

MakapsraeB FO.H., Munnaroxk H.I'., Hemmkos K.W. u ap./ ITox pen. TensikoBckoro

C.A



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-
vebinar/

https://profimatika.ru/bank_zadach






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 MPOU3BOJLHOIO OBJIAJICHUS YUCOHBIMHU
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(o0IMEeHaAyYHbIX 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 oﬁyqaloumxca

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  NPOrpaMMHOrO0  Marepuana
(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 MaTepHuajia 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 OIIPCACIIACMOrO
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 );

* HepalrOoHAJIbHBIE METOJIbI PA0OTHI CO CITPABOYHOMU U
IpYTrOMIINTEPATYPOH;

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

Henoueramu sABJIAIOTCA:

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



IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [loHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
3 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIaMU
6 ApubdmMernueckue IeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
MOoKa3aTeynemM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

13

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

bubmmoreka [{OK
https://m.edsoo.ru/7f4218be

14

CreneHsb ¢ HaTypalbHBIM
MoKa3areseM

15

Pemnrenvie 0CHOBHBIX 3a7a4 Ha
Jpo0OU, MPOLIEHTHI U3 peaIbHOMN
MIPAKTUKHU

16

Pemrenyie oCHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKH

17

Pemrenyie oCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

18

Pernrenyie 0CHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

19

HpI/I3HaKI/I ACITUMOCTH, pa3I0KCHUA
Ha MHOXXHUTCIIN HATYPAJIbHBIX YHUCCII

20

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA
Ha MHOXHUTCIIN HATYPAJIbHBIX YHUCCII

21

Peanbnsbie 3aBucumoctu. [lpsmas u
oOpaTHast MpOMoPIMOHATBHOCTH

22

Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH

23

Peanbubie 3aBucumoctu. llpsamas u
oOpaTHast MPOMOPIMOHATBHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. Ilpsmas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KonTtposnsHas paboTa o teme
"Panimonanbubie yncia"
26 BykBeHHbIE BbIpaKEHUS brbamorexa LOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. [Jonyctrmeblie
3HAYEHUS TIEPEMEHHBIX
28 DopmyIsl
29 DopmyITsl
[IpeobpazoBanme OYKBEHHBIX
30 BBIPAKEHUH, paCKpbITHE CKOOOK U bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOI0OHBIX CITATaeMBIX
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamI;HHﬁ, paCKpZII”(FI/Ie CKOOOK 1 Bubnmorexa [JOK
https://m.edsoo.ru/7f41fd70
MpUBEACHNE MOJIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
32 BBIpAKEHUH, pAaCKPBITHE CKOOOK U
MpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
34 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYypaJIbHBIM bubnuoreka [JOK
IOKa3aTesnemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

37 Morouretibt https://m.edsoo.ru/7f42276e

bubnuorexa [JOK
38 Moroterb: https://m.edsocI)_.[ ru/7f422930

39 CrnoxeHue, BBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

41 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

m DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2

47 DopmyJIbl COKPAILIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312

49 Pasnoxxenne MHOro4I€HOB Ha bu6mmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoxeHre MHOTO4YICHOB Ha bubnmuoreka [JOK

MHOXHTCIIN

https://m.edsoo.ru/7f4239de
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PaznoxeHne MHOTOYWIEHOB Ha

o1
MHOKHUTEIN
59 KonTtposnsHas paboTa o teme
" AnreOpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHs YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHoe ypaBHEHUE C OJTHOU
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OJHOU
55 nepeMeHHoiiII,) pelieHue JmHHeﬁHLIx bubamorera LOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneitHOe ypaBHEHUE C OJTHOU
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f42064e
58 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenne 3amaq ¢ MOMOIIBIO bubnuoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeliHOEe ypaBHEHHE C ABYMS bubnuoreka [IOK
NepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C ABYMS bubnuorexa [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

https://m.edsoo.ru/7f427e8a
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Cucrema ByX JIMHEHHBIX

bubmuoreka [JOK

63 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema zU[Byx JIMHENHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
65 Cucrema zU[Byx JMHENHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
66 Cucrema ByX JTMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
67 Pemenune cucrem ypaBHeHHH Bubnuorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemrenune cucrem ypaBHEHHIA bubamorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHHI bubmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHUH
71 Pemenne cucrem ypaBHeHHI
79 KonTtponpHas padoTa o teme bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edso0.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HlHCIIOBbIE MPOMEIKY K1 https:// m.edsocl)l. ru/7f41dff2
75 UncnoBbie MPOMEKYTKU
76 PaccrosiHue Mexy IByMsl TOUKAMH
KOOPAWHATHOU NPSMON
77 PaccrosiHue Mexay IByMsl TOUKaMH

KOOPAWHATHOU NPSMON



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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IIpssMmoyromnpHas cucrema

bubmuoreka [JOK

78
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucrema bubnuorexa [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3a1aHHBIX bubnnorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu
83 [Tpumepb! rpaduKoB, 3aTaHHBIX
dbopmynamu
84 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Utenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
bu6mmoreka [JOK
86 II
OHATHE PyHILHH https://m.edsoo.ru/7f41ef06
87 I'paduk Gyaxmm
. . bu6mmoreka [JOK
88 C
BofCTBa Qynicuuit https://m.edsoo.ru/7f41f078
. . bubnuoreka [JOK
89
Cofictsa pyniunii https://m.edsoo.ru/7f41f1fe
bubnuoreka [JOK
90 JIuneit
uHeHiias QyHiL https://m.edsoo.ru/7f427282
91 JIuneitHas QyHKUMA Bu6mmorexa LIOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

92 [Toctpoenue rpaduka JMHEHHOM 1 bubmuorexa [IOK
GbyHKITIHI https://m.edsoo.ru/7f426d1e
93 [TocTpoenwue rpaduka JIMHEHHOM 1
GbyHKITIT
94 I'padux pynkmmm y =[x| 1
95 I'padux yHkmm y =[x|
KonTponsnas pabora o teme
96 "KoopauHats! U rpaduku 1 bubnmorexa LOK
" ' https://m.edsoo.ru/7f41f50a
OyHKINU
[ToBTOpEHHE OCHOBHBIX MOHSATHN U
97 METOJ0B Kypca 7 Kiacca 1 bubnmorexa LIOK
P . ’ https://m.edso0.ru/7f429c6¢c
0000111eHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHSITHN U
98 METOJIOB Kypca 7 Kiacca 1 Bubmaorexa IIOK
#0B K9P . ’ https://m.edsoo.ru/7f429f32
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
99 METOJIOB Kypca 7 Kiacca 1 Bubmaorexa IIOK
HOB 9P . ’ https://m.edsoo.ru/7f42a0e0
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiacca 1 bubnnorexa [IOK
HOB TP . ’ https://m.edsoo.ru/7f42a27a
000011eHrE 3HAHUI
101 Hroropas koHTpoJIbHAs paboTa 1
IToBTOpEHHE OCHOBHBIX MOHSATHH H
102 METOJIOB Kypca 7 Kiacca 1 bubmiorexa HOK
HAOB P . ’ https://m.edso0.ru/7f42a900
00001IeHrEe 3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
0
‘:;11 Tema ypoxa Bcero Konrpoabubie | Hparkrireckie i[:;:eﬂnﬂ :)Ig[;l)al:())l;:;eenbﬂme
padoTsbI padoThI pecypest
1 KBagparHblil KOpeHb U3 yncia 1 brbmmorexa [OK
https://m.edsoo.ru/7f42d452
5 [TonsiTHe 06 UppalOHAILHOM 1 bubnuorexa [JOK
quCIe https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTKEHUS 1
WppalMOHAIBHBIX YHCET
5 JleficTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
qucen
7 CpaBHeHME ACHCTBUTEIBHBIX 1
qucel
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETHUECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX 1 bubnuoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[IpeoOpa3oBaHme YUCIOBBIX

12 BBIPKECHUH, COACPIKAIINX bubmmorexa [JOK
P > CONCPICATR https://m.edso0.ru/7f42dd26
KBaJIpaTHBIC KOPHH
[TpeoOpa3oBaHme YUCIOBBIX
13 BBIPKECHUH, COACPIKAIINX bubmorexa LHOK
p » CoMIepKall https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[IpeobpazoBaHue YUCIOBBIX
14 BBIpAXXECHUH, COJIEpKAIINX bubmorera [JOK
p » coneprantt https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeobpazoBaHme YHCIOBBIX
15 BBIPAXKCHUH, COJIEPKAIINX bubmorera [JOK
P > COTCPXAt https://m.edso0.ru/7f42e262
KBaJIpaTHBIC KOPHH
bu6moreka [IOK
16 CrteneHsp ¢ MeNbIM IMoKa3aTeieM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIeM MHUPE
18 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
Imokas3areieM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
Imoka3areieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIMEHH C IEJIbIM bubmuoreka [JOK
ToKa3areyeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIEHHU C IEJIbIM bubnmuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
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https://m.edsoo.ru/7f42e0be
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CBOJiCTBa CTENEHH C IIETBIM

bubmuoreka [JOK

22 [I0Ka3aTeeM https://m.edsoo.ru/7f435ed6
23 KBanpatuslii TpéxuneH
24 KBanpatuslii TpéxuneH
o5 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TpEXUJIEHA HA MHOXKUTEIH https://m.edsoo.ru/7f42fd38
26 Pa3znoxenue kBagpaTHOTO bubnuorexa [JOK
TpEXUIIEHA HA MHOKUTEIH https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota no temam
27 "KBanparusie kopau. CTeneHu. bubmmorexa [JOK
O TL U —— https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 Adrebpairieckas Apod https:// m.edso;I ru/7f430382
JlomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOISIINX B
anreOpandecKre BhIPaKCHUS
JlommycTuMble 3HaYCHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpanvecKre BoIPaKeHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandecKoi 1poou https://m.edso0.ru/7f4308e6
. bubnuoreka [JOK
32 Coxpaerie apodeit https:// m.edsocl)l. ru/7f430a8a
. bubnnoreka [JOK
33 Coxpaerie apodert https:// m.edsocl)l. ru/7f430f44
34 Coxkpatenue npobeit bubmmorexa [JOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
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CnosxeHue, BEIYATAHUE,

35 MHOCHHE U JIJICHUE bubmorexa LIOK
Y A o https://m.edso0.ru/7f43128c
anreOpandeckux Apooeit
CnosxeHue, BEIUUTAHUE,
36 HOYXCHHE U JICTICHUE bubnorexa [TOK
. A . https://m.edso0.ru/7f4315c0
anreOpandeckux Apooeit
CnoskeHue, BEIYATAHUE,
37 HOYKEHUE U JIeJIEHNE Bubmiorexa [TOK
™ . https://m.edso0.ru/7f4318c2
anredpandeckux Apooei
CnoxeHnue, BEIYUTAHHUE,
38 HOYKEHHE U JIeJICHUE Bubmiorexa [IOK
™ . https://m.edsoo0.ru/7f431a20
anredpanveckux Apooeit
[IpeobpazoBaHue BBIpAKEHUH,
39 coJiepXKaIiux aareopandeckue bubmorexa LOK
AcpKatl P https://m.edso0.ru/7f43259¢c
Ipoou
IIpeoGpa3oBaHye BEIpAKEHUM,
40 cop e >II<)a uX ayred znqecm/le bubmmorexa [OK
Aepatl P https://m.edso0.ru/7f432736
Ipoou
[IpeoOpazoBaHue BBIpAKEHUH,
41 coJiepXKaIiux aareopandeckue Eubmrorexa HOK
Acpxam P https://m.edso0.ru/7f432736
Ipoou
KonTtponbHas paboTa 1o reme bubnnoreka [JOK
42
" Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bubnuoreka [JOK
43 K
PAIDATHOE YPABHEHHE https://m.edsoo.ru/7f42eela
44 HenousHoe kBaagpaTHOE ypaBHEHUE bubmiorexa LIOK

https://m.edsoo.ru/7f42eela
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bubmuoreka [JOK

45 Henomioe keazpatHoe ypasHcHue hitps://m.edsoo.ru/7f42eela
46 Popmyia KOpHEW KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 Popmyia KOpHEW KBaJIPaTHOTO bubnuorexa [JOK
YpaBHEHUS https://m.edso0.ru/7f42f3f6
48 ®opmyta KOpHEHW KBaJIPaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo0.ru/7f42f5a4
bubnuorexa [JOK
49 Teopema Biera https:// m.edSO(])_.[ ru/7f42fef0
bubmuorexa [JOK
50 Teopema Biera https:// m.edso;I ru/7f430076
51 Pemenue ypaBHeHMi, CBOIAIINXCS bu6moreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMi, CBOIAIIMXCS bubnuoreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteitmme npoOHO- bubnuoreka [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubnunoreka [JOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
55 Penenune TekCcTOBBIX 3a/1a4 C bubnuoreka [JOK
MIOMOIIIBIO KBAJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PelieHne TeKCTOBBIX 3a4a4 C© bubnuoreka [JOK
MIOMOIIIBIO KBaIPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponeHas paboTa o teme bubnuoreka [IOK
"KBanpatssle ypaBHeHuUs" https://m.edso0.ru/7f4301f2
58 JInneliHOE ypaBHEHHUE C JBYMs

NepeMEHHBIMH, €ro rpaduk,
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IIPUMEPBI PELICHUS YPABHEHUH B
LEJIBIX YUCIIaxX

59

JIuneliHOE ypaBHEHHE C JIBYMs
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUS] YpaBHEHHA B
LEJIBIX YUCIIax

60

JIuneliHOE ypaBHEHHE C IBYMS
MEpEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pEIIeHNs ypaBHEHUN B
LEBIX YUCIIax

61

Pemrenne cucrem ByX JIMHEWHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

62

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMHU

63

Pemenue cuctemM AByX JTMHEMHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU

64

[Tpumepsl penieHns cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

65

[Ipumeps! perieHus cucrem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
nepeMEeHHBIMU

66

I'paduaeckas naTEpIpETALIAS
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
Y CUCTEM JIMHEWHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckast UHTEpIIpEeTALUS
yYpaBHEHHUS C IByMs [TEpEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

U CHCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Periennie TeKCTOBBIX 337124 C

68 IMOMOIIBIO CUCTEM YPaBHEHUI
69 Pemrenne TekCTOBBIX 3a7a4 ¢
IIOMOIIIBIO CUCTEM YPABHEHUI
70 Pemrenue TekCTOBBIX 3a7a4 C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
71 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
79 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 01HO¥ TepeMeHHOI
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pEelICHUE
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM IEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM TIEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELIECHUE
N306pakeHue pemeHus
80 JIMHENHOTO HEPABEHCTBA U UX Bubmmorexa LIOK

CHUCTEM Ha YUCIJIOBOM NPSAMOU

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3o06pakenue pemeHus

81 JMHEWHOTO HEPABEHCTBA U MX bubmiorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPsIMOI
KonTposnsHast paboTa mo Temam
82 "Hepasencra. CuCTeMbl
ypaBHeHUi"
bubnnorexa [JOK
83 Honsrue pymkun https:// m.edSO(])_.[ ru/7f433c12
84 O6nactb onpeneneHus u bubnuorexa [JOK
MHO>K€CTBO 3HaUeHUI (QYyHKIIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust GpyHKIHA
86 I'padux GpyHKITIN
87 CpoiicTBa (DyHKIINU, UX
oToOpakeHHe Ha rpaduke
88 Utenue u noctpoeHue rpaduKoB
byHKINHA
89 [Tpumepst rpadukoB GyHKIIHH,
OTPaKAIOIINX PeaTbHBIE TPOLIECCHI
DyHKIMH, OTIUCHIBAIOIIHE MTPSIM
90 u ng:TH;/IO HpOHOpI_III/IIIOHaJIII:HI)I}:O bubmorexa HOK
SaBUCHMOCTH, X rpaduK https://m.edsoo.ru/7f434bbc
91 I'unepbona
92 I'unepbona
%3 Ppaci gy y = x* ]r?til:sH/P/I;Tee;sicI)l r?/lif4343e2
94 Tpadux GyHKIIH y = X2 bubmuoreka [JOK

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

Oyakmuu Y =X2, Yy = X3, y =YX, y =

95 |x|; rpaduueckoe perenne 1 bubmorexa [IOK
1P . P . https://m.eds00.ru/7f434d38
ypaBHeHI/H/I U CUCTEM ypaBHCHI/II/I
Oyukun Y =X2, Yy = X3, y =YX, y =
96 |x|}']}; Z(bl/l‘i/eCKOGy emeH)Ier ’ 1 bubmorexa HOK
1P . P . https://m.eds00.ru/7f434eb4
ypaBHeHI/H/I U CUCTEM ypaBHCHI/II/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
97 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
98 METOJ0B KypCOB 7 U 8 KJIaCcCOB 1 Bubmaotexa IIOK
P . ’ https://m.edsoo.ru/7f43736¢c
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOJIOB KYPCOB 7 1 & Kj1accoB 1 Bubmaorexa IIOK
HOB X3P . ’ https://m.edso0.ru/7f437510
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB KYPCOB 7 1 & Kj1accoB 1 bubmorexa LOK
HOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUI
bu6mmoreka [JOK
101 51 0 1
TOTOBAI KOHTPOJIRHAL pabota https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB KYPCOB 7 U & KJ1accoB 1 brbmaorexa IJOK
HOBIOP . ’ https://m.edsoo.ru/7f437858
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaIoHaAIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIC IpOOH

MHO0%€eCTBO NEUCTBUTENBHBIX
YHCEI; IEHCTBUTENIbHBIC YUCIIA KaK
OECKOHEUYHBIE JIECSITUUHBIE TPOOH

BzanmHO oHO3HAYHOE
COOTBETCTBUE MEKTY MHOKECTBOM
JIEMCTBUTEIIHLHBIX YHCEII U
MHOKECTBOM TOYEK KOOPJIMHATHOMN
NpAMOM

CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
apupMeTHIECKUE IEHCTBUSI C
JIEACTBATEILHBIMHI YU CIIAMHI

[TpubmmxkEénHOE 3HaUECHNE
BEITUYHMHBI, TOYHOCTH MPUOIHKEHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka v oieHKa pe3yJbTaToOB
BBIUMCIIEHUI

[Ipuxuaka v olieHKa pe3yJbTaToB
BBIUMCIIEHUN




JIuneiiHoe ypaBHeHue. Pemenue

bubmuorex [JOK

10 ABHCHUM, CBOISIIUXCS K
P . e https://m.edso0.ru/7f43bf66
JTIUHEUHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YPaBHEHHH, CBOJIAILIUXCS K
JIMHEWHBIM
KBagparHoe ypaBHenue. Penmenue
12 aBHEHU, CBOIAIIINXCSI K bubnmorexa LOK
P ’ https://m.eds00.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue
13 aBHEHUH, CBOAIINXCS K bubmmorexa [OK
p ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBagpaTHbIe ypaBHEHUS bubmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
15 BuksanparHabie ypaBHEHUA bubmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOMU CTENeHEeH
pa3yIoKEHUEM Ha MHOKUTEIN
[Ipumepsl perieHns: ypaBHEHUM
17 TpEeThel U YeTBEPTOMU CTENEeHEeH
pa3iioKEHUEM Ha MHOXKUTEIN
18 Pemenne npoOGHO-paliioHaTbHBIX bubnnoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemienune npo6GHO-pariMOHAIBHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 3a7a4

anre6panquKI/IM METOO0OM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemrenue TekcTOBBIX 3a1a4
anredpanvdeckuM METO0M

22

Pemrenue TekcTOBBIX 3a1a4
aIreOpanvaeckuM METOI0M

23

KonTtposnsHas paboTa o teme

"YpaBHeHUsI ¢ OHOM nepeMeHHON"

24

VYpaBHeHHE ¢ IBYMS [TEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JIMHEWHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
" €€ pelIeHue

27

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
U €€ pelIeHue

28

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU
U €€ pelIeHue

29

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

30

Pemenue cucreM AByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JUHEWHOE, a
IPYroe — BTOPOH CTENEHU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUN,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENECHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pewrenue cucrem 1ByX ypaBHEHHUH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPYroe — BTOPOM CTEIIEHU
Pemienue cucrem IByX ypaBHEHUI,
33 OJIHO M3 KOTOPBIX JUHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU
I'padmueckas unTepnperanys
34 CHUCTEMBI YPaBHEHUM C IByMS
TepeMEHHBIMU
35 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckumM crocodoom
36 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckum crocooom
37 KonTtponsHas padoTa o Teme
"Cucremsbl ypaBHEHUN"
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnunoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEeMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneliHble HEPABEHCTBA C OJIHOM bubnnoreka [JOK
IIEPEMEHHON U UX peLICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C

OJIHOM NIEPEMEHHON U UX PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHENHBIX HEPABEHCTB C

44 OJIHOY IIEPEMEHHOH U UX PEIICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEILICHHE
46 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnnorexa [JOK
peuienue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnnorexa [JOK
peuienue https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'papmyeckas nuHTEpIIpETALINA
51 ngg;eHCTB " CI/ICTEMpHep:BeHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'paduueckast uHTEpIIpETALUS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMs IEPEMEHHBIMU
53 KonTposnpHas paboTa o teme
"HepaBenctna"
54 KBanparuunas ¢ynkius, e€ rpadux bubnuoreka [JOK
U CBOMCTBa https://m.edso0.ru/7f4396¢6
55 KBangpatnunas ¢pyHkius, e€ rpapux bubnuoreka [IOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBangpatnunas ¢pyHkius, e€ rpapux bubnuoreka [IOK

M CBOIICTBa

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboiia, KOOpAMHATHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napadoJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmmoreka [{OK
https://m.edsoo.ru/7f43a03a

59

[Tapa6osna, KOOpIMHATHI BEPIIUHBI
napaloJibl, 0Cb CAMMETPUU
napadoJIbl

bubmmoreka [{OK
https://m.edsoo.ru/7f43alac

60

[Tapa6osa, KOOpIMHATHI BEPIITUHBI
napaboJibl, OCb CAMMETPUH
mapadoJTb

bu6moreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapa6osa, KOOpIMHATHI BEPIITUMHBI
mapaboJibl, 0Cb CHMMETPUHN
mapadoJIbI

bu6moreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapaboa, KOOpAWHATHI BEPIIHHEI
mapaboJibl, 0Cb CHMMETPUHN
napadoJIbI

63

I'paduku pynaxmmii: y = KX, y = kx +

b, y=k/X, y=x3, y=vX, y=|X|

64

I'paduku pynkumit: y = kx, y=kx +

b, y=k/X, y=x3, y=vX, y=|X|

65

I'paduku pynkumit: y = kx, y=kx +

b, y=k/X, y=x3, y=vX, y=|X|

66

I'padpuxu Gynxmii: y = kx, y =kx +

b, y=k/X, y=x3, y=vX, y=|X|

67

I'padpuxu Gynxmii: y = kx, y =kx +

b, y=Kk/x, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Qynxmmii: y = kx, y =kx +

08 b, y=K/x, y=x3, y=vX, y=|X|

69 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"®yHKUn" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YnCIOBOM bubmmoreka [{OK
IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue ocae0BaTeIbHOCTH

71 peKyppeHTHOM popmymoit u brbmmorexa [OK

. https://m.edsoo.ru/7f43ebda

dhopmyroit N-ro uieHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpruyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [JOK
reoOMETpHUYECKasi IPOrPECCUU https://m.edsoo.ru/7f43f3b4
®opmysibl N-TO YieHa

74 apuMeTUUECKOU U bubnuoreka [IOK
reOMETPUUYECKON POrpeCcCuid, https://m.edsoo.ru/7f43f58a
CYMMBI TIEpBBIX N UJIEHOB
®opmysbl N-ro ujaeHa

75 apupMETHIECKON U bubnuoreka [JOK
reOMETPUUYECKON POrpecCcuid, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEpBBIX N UJICHOB
®opmysbl N-ro YjaeHa

76 apupMETHYECKON U bubnnoreka [JOK
reoMEeTPUUYECKOM POrpeccuid, https://m.edso0.ru/7f43f0c6
CYMMBI TIEpBBIX N UJIEHOB

77 ®opmyisl N-ro 4jaeHa bubnuoreka [IOK

apupMeTHIeCKOn u

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

F€OMETPUUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX N YICHOB

78

@opMyibl N-To 4iIeHa
apu(METHIECKON 1
r€OMETPHUUYECKON MPOrPeECCU,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4ieHoOB
apudmeTnyeckoin u
r€OMETPUUYECKON MPOrpeCCUit
TOYKaMH Ha KOOPJAMHATHOU
IIJIOCKOCTH

80

N3obpaxenune wieHOB
apudMeTUIECKON U
reOMETPUUYECKON TPOrpecCuii
TOYKaMHU Ha KOOPJAUHATHOU
MJI0CKOCTH

81

JIMHENHBII U DKCIIOHESHIITNAIbHBIN
pocTt

82

CnoxHbie IIPOLICHTEI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHble IIPOICHTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas padoTa o tTeme
"YucioBele IIOCIEI0BaTeILHOCTH "

bubnuoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allMs 3HAaHUA. 3aIuCh,
CpaBHEHHE, JICHUCTBUS C
JCWCTBUTEIILHBIMU YHUCITAMH,
YHCII0BAas IpsSIMast



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.
[Ipo1eHThI, OTHOIICHHUS, TTPOTIOPITUU

87

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.
Oxkpyrienue, mpuOIMKEHNUE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusg 3HaHn. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETUIECKUM
CII0COOOM

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE 1
cucTeMatusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIlHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAaHUM.
[IpeoOpazoBaHue anredpanyecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHue, 06001meHne U
cucTeMaTH3aIlHs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC 3HAYCHU A

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.

bu6mmoreka [{OK

o4 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U

95 cucremaTusanus 3Hanuii. OyHkuu: bubnuorexa [JOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKINNA
[ToBTOpEeHUE, 0600IICHNE 1

96 cucremaTusanus 3Hanui. OyHkuu: bubmuorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444t44
byHKINHA
[ToBTOpEeHue, 0600IICHNE 1

97 cucrtemaTtusanus 3Hanui. OyHkuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

98 cuctemaTusanus 3HaHuil. OyHKIuu: bubmuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edso0.ru/7f4452e6
byHKIMI
[ToBTOpEHUE, 0000IICHNE 1

99 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
I'padmyeckoe pemienue ypaBHeHU https://m.eds00.ru/7f445516
U UX CUCTEM

100 [ToBTOpEHue, 06001meHne U

CHCTEeMaTHU3alus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'pacdmyeckoe penienne ypaBHEHUH
1 UX CUCTEM

101 Hrorosas koHTpoJbHAs paboTa 1
102 O606HUIGHI/I€ Y CUCTEMATHU3AIHS 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА «АЛГЕБРА» (ПО ГОДАМ ОБУЧЕНИЯ)
	Тематическое планирование и количестве часов, отводимых на освоение каждой темы учебного курса
	«Алгебра»  адаптированной основной образовательной программы основного общего образования обучающихся с задержкой психического развития, в целом совпадают с соответствующим разделом  рабочей программы учебного курса «Алгебра» образовательной программы...
	Система оценивания по математике 7-9 класс
	«удовлетворительно» (или отметка «3», отметка «зачтено»).
	оценка «хорошо» (отметка «4»);
	«отлично» (отметка «5»).
	«неудовлетворительно» (отметка «2»);
	• стартовой диагностики;

	Оценка устных ответов обучающихся
	Ответ оценивается отметкой «5», если ученик:
	Ответ оценивается отметкой «4», если он удовлетворяет в основном требованиям на оценку «5», но при этом имеет один из недостатков:
	Отметка «3» ставится в следующих случаях:
	Отметка «2» ставится в следующих случаях:
	Отметка «1» ставится, если:
	Оценка письменных и контрольных работ
	Отметка «4» ставится, если:
	Отметка «3» ставится, если:
	Отметка «2» ставится, если:
	Отметка «1» ставится, если: (1)
	Общая классификация ошибок Грубыми считаются ошибки:
	К негрубым ошибкам следует отнести:
	Недочетами являются:

